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NPEIUCJOBHUE
VYuebnoe mocoome READING SCIENCE npenna3nadeHo uisi CTYACHTOB
€CTECTBEHHOHAYYHOTO HAMPABJICHUS IO CHCIUATBHOCTAM T€oJioThs, reodu3rka,
TEOJIOTHSI M TEOXUMHUS He(PTH M Ta3za W pacCUUTaHO Ha OOyJaeMbIX, UMEIOIINX

SA3BIKOBYIO ITOATOTOBKY B IIPCACIIAX IIPOTI'PAMMBI CpCI[HGI\/'I IITKOJIBI.

OcHoOBHas 11eJIb TTOCOOUS - O0YUYUTh CTYJCHTOB Ha3BAaHHBIX HAMNPABIICHUN YATAThH
U TIOHMMAaTh aHIJIOA3BIYHYIO JIMUTEPATypy IO IIUPOKOMY U Y3KOMY MPOGUITIO
CIEIUAIBHOCTH; YMETh OOCYXJaTh MPOUYMTAHHOE (BBICKA3bIBaTh CBOE MHEHME,

JCJIaThb BBIBOABI U T.I[.).

Crpykrypa mocobusi: Kaxablid u3 gecsatu pasnenoB (Unit) COIepKUT TpU TEKCTa
(1,2,3) u ynpaxxHeHus: K HUM. Bce TEKCThI cojiepKaT OCHOBHYIO TEPMHUHOJIOTHIO, a
TAKXKE 3aJaHUsl W YNPAXHEHUs, CHOCOOCTBYIOIIME (POPMUPOBAHUIO HABBIKOB
TOBOPEHHUS B paMKax MpoQecCHOHaNbHOro oOueHus. TeKcThl IepBOM TPYIIbI 1At0T
OMHMCAHKUE OMPENEIEHHON 00JIACTU T€0JIOTMH; TEKCThl BTOPOM TPYMIbl 3HAKOMST C
COOTBETCTBYIOIIMMHU MNPOPECCUSIMH M CHELUAIBHOCTSIMH. 3aBEpIIAOT Pa3Aei

TEKCTBI, TOCBSIIICHHBIE POCCUMCKUM U 3apyOEKHBIM YUEHBIM — F€0JIOTaM.

Kpome storo, mpemycMoTpeHbl Ba pas3jaeia nosroperus (Revision Unit), awnrimo-
pycckuii rnoccapuii (Vocabulary Notes) u kmoun k ynpakHeHusM. [Ipunoskenue
COZEPKUT MaTepuall, KOTOPBIH, II0 MHECHHIO aBTOPOB, AOMOJIHIET 3aJaHUs Pa3aeioB

ITIOBTOPEHMUSL.



UNIT ONE

Text 1.1 THE SCIENCE OF GEOLOGY.

Geology, study of the planet earth, its rocky exterior, its history, and the
processes that act upon it. Geology is also referred to as earth science and
geoscience. The word geology comes from the Greek geo, “earth,” and logia, “the
study of”. Geologists seek to understand how the earth formed and evolved into

what it is today, as well as what made the earth capable of supporting life.

Geologists study the changes that the earth has undergone as its physical,

chemical, and biological systems have interacted during its 4.5 billion year history.

Geology is an important way of understanding the world around us, and it
enables scientists to predict how our planet will behave. Scientists and others use
geology to understand how geological events and earth’s geological history affect
people, for example, in terms of living with natural disasters and using the earth’s
natural resources. As human population grows, more and more people live in areas
exposed to natural geologic hazards, such as floods, earthquakes, tsunamis,
volcanoes, and landslides. Some geologists use their knowledge to try to understand
these natural hazards and forecast potential geologic events, such as volcanic
eruptions or earthquakes. They study the history of these events as recorded in rocks

and try to determine when the next eruption or earthquake will occur.

They also study the geologic record of climate change in order to help predict
future changes. As human population grows, geologists’ ability to locate fossil and
mineral resources, such as oil, coal, iron, and aluminum, becomes more important.
Finding and maintaining a clean water supply, and disposing safely of waste

products, requires understanding the earth’s systems through which they cycle.

The field of geology includes subfields that examine all of the earth's systems,
from the deep interior core to the outer atmosphere, including the hydrosphere (the
waters of the earth) and the biosphere (the living component of earth). Generally,
these subfields are divided into the two major categories of physical and historical
geology. Geologists also examine events such as asteroid impacts, mass extinctions,

and ages. ice ages.



Geologic history shows that the processes that shaped the earth are still acting

on it and that change is normal.

Many other scientific fields overlap extensively with geology, including
oceanography, atmospheric sciences, physics, chemistry, botany, zoology, and
microbiology. Geology is also used to study other planets and moons in our solar
system. Specialized fields of extraterrestrial geology include lunar geology, the
study of earth’s moon, and astrogeology, the study of other rocky bodies in the
solar system and beyond. Scientific teams currently studying Mars and the moons

of Jupiter include geologists.

http://microsoftencarta-in-english.blogspot.ru/2012/geology.html

EXERCISES

1. Put the sentences in the order they are used in the text
1c 2..3..4..5..6...7 ...
a) Geologic history shows that the processes that shaped the earth are still acting

on it and that change is normal.

b) They study the history of these events as recorded in rocks and try to determine

when the next eruption or earthquake will occur.

c) Geology is the study of the planet earth, its rocky exterior, and its history.
d) They also study the geologic record of climate change in order to help predict

future changes.

e) Geology enables scientists to predict how our planet will behave in terms of living
with natural disasters and using the earth’s natural resources.

f) Geology is also used to study other planets and moons in our solar system.

g) Geologists study the changes that the earth has undergone as its physical,

chemical, and biological systems have interacted during their long history.

2. Put the words below into the appropriate boxes

geology, extensively, predict, solar, change, currently, through, rocky, of, system,
determine, history, examine, on, biosphere, into, safely, include, it, chemical,
planet, divide, major, interact, asteroid, flood, these, occur, during, around


http://microsoftencarta-in-english.blogspot.ru/2012/geology.html

Noun Verb Adjective Adverb Pronoun | Preposition

geology, | determine, solar, extensively, it, into,

3. Read the following words:
a) be careful to pronounce them correctly;

b) look up the translation of these words in the vocabulary notes and memorize

them:
geology (n)[d3r'aladzi] natural (adj) ['naef(a)r(2)]]
earth (n)[3:6] to affect (v) [o'fekt]
capable (adj) ofsmth ['kerpabl] expose(v) [ik'spauz]
chemical (ad)) ['kemik(2)1] subfield (n) ['sabfi:ld]

biological (adj) [ barsu'lodzik(2)l)] record(n) ['reko:d]

to enable (v) [r'neibl] to record (v) [rr'ko:d]

science (n) ['saren(t)s] climate (n) ['klammat]

scientist (n ['sarentist] microbiology (n) [ maikra(u)bar'sladzi]
Text 1.2 GEOLOGIST

Can you guess the meaning of the following words (from the text below):

to extract(v)

to utilize(v) productively / effectively
oil field / site

to utilize effectively coalfields

valuable substances

A geologist is someone who studies the Earth and the processes which shape
it. This field, as one might imagine, is incredibly varied, and geologists can be found
working in a large number of subsets within the larger field of geology. People who
like the sciences and enjoy being outdoors may find geology an interesting and
rewarding career, especially if they are willing to apply themselves to a sometimes

extensive field of study.




Employment prospects in this field vary, depending on the qualifications and
interests of a geologist.

Geology is an incredibly large field. Geologists look at all of the materials
which make up the Earth, studying the ways in which they are formed and altered.
The field often requires the mingling of scientific disciplines, so a geologist may
also be familiar with chemistry, mathematics, physics, geography, engineering,
hydrology, environmental studies, urban planning, paleontology, biology, and
mineralogy. In the course of his or her work, a geologist learns more about the Earth

and the ways in which it can be safely and effectively utilized by humans.

Many geologists find employment in fields which are focused on extracting
useful resources from the Earth. Geologists are often sent to various sites around the
world to assess their contents, determining whether or not they can be productively
mined for valuable substances ranging from garnets to coal. They also work in the
petroleum industry, assessing potential oil sites and assisting with their maintenance.

http://geology.com/articles/what-is-geology.shtml

EXERCISES

1. Answer the following questions:
1) What kind of people may find geology an interesting and rewarding career?
2) What scientific disciplines may a geologist be familiar with?

3) Where can our qualified geologists find employment?

2. Match the words combinations with their Russian equivalents:

1 | to enjoy being outdoors A | OBITH 3HAKOMBIM C YEM-TTHOO

2 | rewarding career B | meHHbIe BemecTBa

3 | mingling of scientific disciplines C |nmo0ute ObIBaTh HA  CBEXKEM
BO3/1yXe

4 | employment prospects D |paznuuHbie MecTa T1I0  BCEMY
MUpy

5 | to be familiar with something E | ycnemnas kapbepa

6 | various sites around the world F | cBs3b MEXly HAyYHBIMU
AUCIHUIIIINHAMU

7 | valuable substances G | mepcrneKTUBbI TPYA0YCTPOHUCTBA

3. Read the text and complete the following sentences:

1) 1) A geologist is someone who and the processes which :



http://geology.com/articles/what-is-geology.shtml

2) People who like and enjoy may find geology an interesting and

rewarding career, especially if they are willing __ themselves to a sometimes
extensive_ of study.

3) Employment prospects in this field vary, depending on the and of a
geologist.

4) Geology isan _____ field.

5) Geologists look at all of the materials which | studying the ways in which
they are and

6) A geologist may also _ chemistry, __, physics, geography,  , |
environmental studies, urban planning, | biology, and mineralogy.

7) A geologist learns more about the Earthand the _ in which it can be safely
and ___ utilized by humans.

8) Many geologists find ____in fields which are focused on __ useful resources

from the Earth.
9) Geologists often sent to various sites around the world to assess their___.
10) They also work in the petroleum industry, assessing potential __ sites and

assisting with maintenance.

4. Read and analyse the sentences. Put the underlined verb forms into the

appropriate place in the box.

Base form Past Simple Past Participle Present Participle

1) Employment prospects in this field vary, depending on the qualifications and
interests of a geologist.

2) Geologists look at all of the materials which make up the Earth, studying the
ways in which they are formed and altered.

3) Geologists seek to understand how the earth formed and evolved into what it is

today.

4) They also work in the petroleum industry, assessing potential oil sites and
assisting with their maintenance.

5) Geology is an incredibly large field.

6) A geologist may also be familiar with chemistry, mathematics, physics,
geography, engineering, and hydrology.

7) Many geologists find employment in fields which are focused on extracting

useful resources from the Earth.




Text 1.3 Alexander Karpinsky

Founder of the Russian Geological Research School

1847 — 1936

Alexander Petrovich Karpinsky a prominent Russian geologist and
mineralogist, social activist, founder of the Russian Geological Research School, a
member of the

Academy of Sciences of the USSR, the first elected president of the Russian
Academy of Sciences, President of the Russian Mineralogical Society, one of the
organizers and director of the Geological Committee was born in Turyinskiye
Rudniki Krasnoturyinsk, Sverdlovsk region, the Urals. He comes of a family of
miners.*

Karpinsky studied at St. Petersburg Mining Cadet Corps. Having obtained a
diploma of mining engineer, he began to conduct geological studies in the Urals, and
in 1868 started lecturing on geognosy (historical geology), and petrography at the
Mining Institute. In 1886 Karpinsky was elected assistant professor of the
Petersburg Academy of Sciences; in 1889 - a supernumerary academician** and in
1896 - a staff academician. Many of well-known domestic scientists and leading
specialists from different fields of natural sciences were once pupils of this in the
words of Lunacharsky charming "grand old man”, the "father of Russian Geology".

From 1916 he had been serving as vice-president of the Academy, and in
1917 became its first elected president and remained at the post for 20 years until his
death. During the presidency of Karpinsky a lot of work had been made to expand
the network of academic institutions and structures. The scientist permanently
represented the Russian geological science at the International Geological
Congresses.

From 1899 to 1936 Karpinsky had been presiding the Russian Mineralogical
Society, had been chairing for a long time the Geological Branch of the St.

Petersburg Society of Naturalists.
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Scientific work of Karpinsky was multifaceted. His research encompasses
works on paleontology, stratigraphy and tectonics, petrology, geology and mineral
resources. He was the first to describe the main features of the tectonic structure of
the Russian platform. Palaeogeographic method he had developed to solve the
tectonic problems had been for a long time the basis of the works on the geology of
platform areas.

A.P.Karpinsky demonstrated the dependence of distribution of land and sea in
the past geological periods on the oscillatory movements of the crust. His geological
and petrographic studies were closely related to practical geology and served as the
basis for broad practical forecasts in mineral prospecting. He participated in the
drafting of geological map of Europe and the unification of graphic notations in
geology. His main research was chiefly done in the Ural Mountains, and he
completed the first geological map of European Russia. The international
recognition of the scientist came to him in Italy (Bologna) on the 2nd Session of the

International Geological Congress(1881) where he was awarded the second

Prize for the essay “The experience of a systematic unification of graphic
notations in geology.

In 1882 the state geological agency was organized, named the Geological
Committee and Karpinsky took an active part in its establishing and organizational
activities. In a relatively short period of time the Committee redeveloped the
stratigraphy of the entire European part of Russia and the Urals, which resulted in
the issue of a supplemented geological map of the region. Also were published a
series of geological and paleontological monographs, many of which are now
classics. The researcher developed the Russian part of the International Geological
Map of Europe, which was highly appreciated and recognized worldwide in 1897 at
the St. Petersburg International Geological Congress. For the collection of scientific
papers Karpinsky was awarded Konstantinov Gold Medal of the Russian
Geographic Society (1892) and J.L.Cuvier Prize of the French Academy of Sciences
(1922).

World-famous classical works by A.P. Karpinski in different areas of
geological knowledge constitute the fund of the world science. His papers,
relatively small in size, are particularly deep and have the novelty in the approach to
any object he is studying. His tectonic history of the development of the European
part of the country served as the basis for the solution of important problems in

theoretical and applied geology.

11



The bibliography list of A.P. Karpinski creative heritage has 500
publications. His works on paleogeography and geology are widely known not only
in Russia but also abroad.

Alexander Petrovich Karpinsky died July 15, 1936 in Moscow. He is buried in
the Kremlin Wall Necropolis in Moscow.

In 1946 the USSR Academy of Sciences instituted a prize and a gold medal of

Karpinski, awarded for outstanding work in the field of geology.
Notes to the text:

* He comes of a family of miners — On u3 ceMbu IOTOMCTBEHHBIX IIAXTEPOB.

** a supernumerary academician — »kcTpaopaMHapHbI akagemuk: a staff academician —

OpJIMHAPHBIH aKaJIEeMHK)

Journal "Proceedings of the Russian Mineralogical Society" (Zapiski)...
http://www.minsoc.ru/proceedings/

EXERCISES

1. Say if the sentences below are TRUE or FALSE

1) Alexander Petrovich Karpinsky was born into a family of iron works engineers.

2) Alexander Petrovich Karpinsky proved to become the most talented of the big
miner's dynasty.

3) Karpinsky participated in the drafting of geological map of Eurasia and the
unification of graphic notations in geology.

4) The international recognition of the scientist came to him 1881 in Paris
(Sorbonne).

5) Works by A.P. Karpinski constitute the fund of the world science.

6) Alexander Petrovich Karpinsky, a member of the Academy of Sciences of the
USSR, was one of the founders and creators of petroleum geology as an independent
branch of geological science in the world.

7) Although A.P. Karpinski’s papers were not voluminous, still they proved to give

profound observations.

2. Find these words or word combinations in the text and translate them into
Russian:

to conduct geological studies; lecturing on geognosy; to chair the society; well-
known domestic scientists; its first elected president ; was first to prove the

dependence; highly appreciated and recognized worldwide; served as the basis.

12
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3. Translate the sentences into English.

1) MHoTHe KpYyITHEHUIITNEe OTEYCCTBEHHBIC YICHBIC M BEIyIINE CIICIIHATACTHI U3
pa3HbIX 00JacTell eCTeCTBO3HAHUS YUUITUCH Y 3TOTO, IO BhIpakeHUIo A. B.
Jlynagapckoro, 6J1aropoHOro «OTIa PyCCKOM reoIOTum.

2) Oren, nex u npaaen Anekcanjpa [leTpoBrua TpyAUIKCh HA MaxTaxX. AJCKCaHIp
OKa3aJicsi CaMbIM TaJaHTJIUBBIM W3 MHOTOYHMCICHHOMW TOPHSIUKOW CEMbH
Kapnunckux.

3) Al Kapnunckuii yuwics B Caskr-IlerepOyprckoM TrOpHOM HHCTUTYTE,
KOTOPBIN OH OKOHYMJI B1866 r. u T11e oH nipopadoTan 16 net, HaunHas ¢ 1868 T.

4) 3onotas Menaiah nMeHH KapnuHCKOTO MPUCYXIAaeTcs 3a BBIIAIONINECS HAYIHbBIS
paboThl B obOnacTu reosiorud, crtpaturpadun.5) B 2011 r. 3o010Tas Menaib UMEHU
Kapnmackoro npucyxnaena  JKamonma — Anekcannpy — MBaHoBuuy — 3a
coBokymHocTh(COllection) paGor B  00JacTH  TEOJIOTHH, MAJICOHTOJIOTHH,

CTpaTI/II’pa(bHI/I " I'COJIOTHYCCKOT'O KapTUPOBAHHUA.

4. Be ready to have a talk on the life of A.P. Karpinski.
a) Start with writing down comments on what you have known from the text.

b) Discuss your comments with your partner.

UNIT TWO

Text2.1 HISTORY OF GEOLOGY

Geology originated as a modern scientific discipline in the 18th century, but
humans have been collecting systematic knowledge of the earth since at least the
Stone Age. In the Stone Age, people made stone tools and pottery, and had to
know which materials were useful for these tasks. Between the 4th century and 1st
century BC, ancient Greek and Roman philosophers began the task of keeping
written records relating to geology. Throughout the medieval and Renaissance
periods, people began to study mineralogy and made detailed geologic
observations. The 18th and 19th centuries brought widespread study of geology,
including the publication of Charles Lyell’s book Principles of Geology, and the
National Surveys (expeditions that focused on the collection of geologic and other
scientific data). By the early 19th century, many people were studying geologic

topics, although the term geologist was not yet in general use.

13



Scientists, such as Scottish geologist Charles Lyell, and French geologist
Louis Constant Prevost, wanted to establish geology as a rational scientific field,
like chemistry or physics. At the end of the 19th century and into the 20th century,
the field of geology expanded even more. During this time, geologists developed
the theories of continental drift, plate tectonics, and seafloor spreading.

In the late 18th and the 19th centuries, naturalists on voyages of exploration
began to make important contributions to geology. Reports by German natural
historian Alexander von Humboldt about his travels influenced the worlds of
science and art. The English naturalist Charles Darwin, well known for his theory
of evolution, began his scientific career on the voyage of the HMS Beagle, where
he made many geological observations. American geologist James Dwight Dana
sailed with the Wilkes Expedition throughout the Pacific and made observations of
volcanic islands and coral reefs. In the 1870s, the HMS Challenger was launched
as the first expedition specifically to study the oceans.

Expeditions on land also led to new geologic observations. Countries and
states established geological surveys in order to collect information and map
geologic resources.

For example, in the 1860s and 1870s King, Ferdinand V., John Wesley
Powell, and George Wheeler conducted four surveys of the American West.

These surveys led to several new concepts in geology. American geologist
Grove Karl Gilbert described the Basin and Range Province and first recognized
laccoliths (round igneous rock intrusions). Reports also came back of spectacular
sites such as Yellowstone, Yosemite, and the Grand Canyon, which would later
become national parks. Competition between these survey parties finally led the
Congress of the United States to establish the U.S. Geological Survey in 1879.
http://www.arenalibrary.com/Reference/b-70186/Encarta-Encyclopedia-(F-G)-
pag.1525.html

EXERCISES
1. Put the sentences in the order they are used in the text
1d 2..3.4..5..6..7..8..9..

a) During this time, geologists developed the theories of continental drift, plate
tectonics, and seafloor spreading.

b) Philosophers of the antique kept written records relating to geology.

c) Two well known scientists wanted to establish geology as a rational scientific
field, like chemistry or physics.

14



d) The science of geology came into service in the 18th century, but systematic
knowledge of the earth has been collecting since the Stone Age.

e) The publication of Charles Lyell’s book Principles of Geology took place.

f) Laccoliths were first recognized (round igneous rock intrusions) in Range
Province.

g) The English naturalist, Charles Darwin, well known for his theory of evolution,
began his scientific career on the sea voyage around world, where he made many
geological observations.

h) A group of scientists conducted four surveys of the American West.
1) Mineralogy was studied and detailed geologic observations were made throughout

the Medieval and Renaissance periods.

2. Feel the gaps in the summary of the text you have read.

Humans have been (1) systematic knowledge of the earth since

at least the Stone Age. Between the 4th century and 1st century BC, (2)

Greek and Roman philosophers began the task of keeping written records
relating to geology. Throughout the medieval and Renaissance periods, people
began to study mineralogy and made detailed geologic (3) . By the early
19th century, many people were studying geologic topics, (4) the term
geologist was not yet in general use. In the late 18th and the 19th centuries,
naturalists on voyages of exploration began to make important (5) to
geology. Reports of (6) naturalists about their travels influenced the
worlds of science and art. At the end of the 19th century and into the 20th century,

the field of geology expanded even (7)

3. Read the following words:
a) be careful to pronounce them correctly;

b) look up the translation of these words in the vocabulary notes and memorize them

scientific (adj) [ saren'tifik] to launch (v) I [lo:mnf]

to expand (v) [1k'spand] throughout (pr) [6ru'aut]
knowledge (n) ['nolidz] laccolith (n) [ 'lakalif]

theory (n) ['61ar1] medieval (adj) [, medri:v(a)l]
discipline (n) ['diseplm] igneous (adj) ['1gn1as]

naturalist (n) ['naet/(a)r(a)list] mineralogy (n) [ mm(2)'reladz1]
observation (n) [ obza'ver[(a)n] intrusion (n) [m'tru:3(o)n]

15



Text 2.2 PETROLEUM GEOLOGIST

Can you guess the meaning of the following words (from the text below)?
region (n)

seabed (n)

subsurface(n)

surface rocks

hydrocarbon(n)

a governmental agency

global positioning systems (GPS)

Geographic Information systems (GIS) promote(v)

graphing software

grant certification

A petroleum geologist uses his or her expert knowledge of geological
principles to determine the location and size of crude oil deposits. He or she might
work for an oil or gas company, a governmental agency, or as an independent
contractor, exploring different locations and pinpointing oil reserves. A petroleum
geologist might use advanced computer technology to survey a region so that he or
she can inform other experts how and where to drill.

Scientists usually spend a great amount of time conducting field research. A
petroleum geologist may work alone or with a team of other professionals, exploring
land and ocean seabed for oil deposits. He or she will look for signs that oil may be
present in a certain location by taking samples of surface rocks and drilling a small
sample well to collect subsurface sediments. Rock samples are evaluated using
microscopes, geochemical analysis Kkits, and other laboratory equipment, to
determine the presence of hydrocarbons and other minerals consistent with oil-rich
areas.

Modern petroleum geologists frequently employ global positioning systems
(GPS) and geographic information systems (GIS) to help them identify and record
the locations of new reserves. Using information gathered by GIS and GPS devices,
three-dimensional graphing software, and physical samples, a petroleum geologist
can determine the exact location of a crude oil deposit, the likely yield, and the
depth to which companies should drill.

Geologists usually consider the environment and ecosystems surrounding a
potential drill site, and promote careful drilling practices to minimize pollution and

disturbances to the earth.
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To become a petroleum geologist, a person must typically receive at least a
bachelor's degree from an accredited university. Some employers, especially
government agencies, require new geologists to hold master's or doctoral degrees. In
addition, a beginning petroleum geologist may choose to take a certification exam in
order to improve his or her credentials and increase the chances of finding
employment. In the United States, the American Association of Professional
Geologists (AAPG) offers certification. Many other countries have similar
nationally recognized boards which grant certification to petroleum geologists.

The demand for knowledgeable petroleum geologists is generally strong. The
dwindling oil supply worldwide is creating new jobs for scientists to find new
reserves and maximize the output of known wells. Experts are contracted to conduct
new expeditions in unexplored areas, such as Antarctica and deep ocean beds.
Geologists are needed to better explore Canadian territories and Alaskan regions,
here glaciers and expanses of tundra likely entrap significant petroleum reserves.

http://www.wisegeek.com/what-does-a-petroleum-geologist-do.html

EXERCISES

1. Answer the following questions:

1) Where can petroleum geologists be employed and use his or her expert
knowledge?

2) Why do petroleum geologists study rock samples and drill a small sample well?
What signs are they looking for?

3) What education should people receive to become a petroleum geologist?

4) Do you think the demand for knowledgeable petroleum geologists is generally
strong in Russia and Tatarstan?

2. Match the words combinations with their Russian equivalents:

1 - A | ucronb30BaTh CUCTEMY

to promote careful drilling N
cnytHukoBo# HaBuranuu (GPS)

2 to employ global positioning B | mpoBOAMTH HOBBIE DKCIICIUIINN B
systems (GPS) HEHCCIIEOBAHHBIC 00JIACTH

3 to maximize the output of known |C | MmakcumMu3HpOBaTh 00BEM TOOBIYH
wells JEUCTBYIONINX CKBAKUH

4 location and size of crude D | yMcHBIIUTH 3arpsi3HCHUE U
oil deposits TIOBPEXKICHHUS

5 to minimize pollution and E | copoc Ha XOpOIIo MOATOTOBIEHHBIX
disturbances T'€0JIOTOB HE(PTSIHUKOB

6 the demand for knowledgeable F | pacnionoxxeHue u pa3mMepsl
petroleum geologists MECTOPOXKJICHHI CBIPON HePTH

7 to conduct new expeditions in G | cnocoOCTBOBATH OCTOPOIKHOMY
unexplored areas OypeHuto
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3. Render the text given below in English:

[eonoru-HePTAHUKKH — OTO CHCIHHUAINCTHI, 3aHUMAIOIIMECS J00bIYeH U
HOJACYETOM 3armacoB HE(PTH, raza W APYrUX TOPIOYMX IOJE3HBIX HCKOMAeMBbIX
(combustible fuel), 3amerarommx Ha cyme u B okeaHe. lIpodeccronambHas
JIeSATEIbHOCTh Te0JI0rOB-He()TIHUKOB B TIEPBYIO OUYepeib CBS3aHa C OMpeIeIeHUEM
MECTOIOJOXKEHUS M KOJMYECTBA O3THUX TOPIOYMX HCKOMaeMbIX. Takas pabora
TpeOyeT OT reoJiora MOHSTh MPOUCXOXKICHHE, KOJTMYECTBO TOPIOYNX MHHEPAIOB B
HedTsaaom Oacceitne (the amount of fuel in the reservoir), a Takxe uX 3penoCTh
(maturity) u KOHIIEHTpAIIHIO.

[eonoru-HeTAHUKK HCIOJIB3YIOT pa3MYHbIC METOIbI TMOHMCKa (Prospecting)
IV OTpEAeICHHS HEOOXOIMMBIX JAHHBIX, B TOM YHCJI€ TCOXMMHYCCKHHA aHaJIH3;
NPUMEHSIOT Ha3eMHble THaposiokatopsl (apply ground-based sonars), a Ttakxke
CIIyTHHKOBOE KapTorpapupoBaHue JIsi 0OOHApYKEHUS HEPTSIHBIX MECTOPOKICHUM.
B HEKOTOpHIX cllydasx Takue I'€0JOrM MOTYT pabotarh 00K 0 0ok (Side-by-side) c

HG(I)THHBIMH KOMIIaHHUSAMMU.

Text 2.3 The Founder of Modern Geology

James Hutton
(1726-1797)

James Hutton (1726-1797), a Scottish farmer and naturalist, is known as the
founder of modern geology. He was a great observer of the world around him. More
importantly, he made carefully reasoned geological arguments. Hutton came to
believe that the Earth was perpetually being formed; for example, molten material is

forced up into mountains, eroded, and then eroded sediments are washed away.
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He recognized that the history of the Earth could be determined by
understanding howprocesses such as erosion and sedimentation work in the present
day. His ideas and approach to studying the Earth established geology as a proper
science.

In the late eighteenth century, when Hutton was carefully examining the rocks,
it was generally believed that Earth had come into creation only around six
thousand years earlier (on October 22, 4004 B.C., to be precise, according to the
seventeenth century scholarly analysis of the Bible by Archbishop James Ussher of
Ireland), and that fossils were the remains of animals that had perished during the
Biblical flood. As for the structure of the Earth, “natural philosophers” agreed that
much bedrock consisted of long, parallel layers which occurred at various angles,
and that sediments deposited by water were compressed to form stone. Hutton
perceived that this sedimentation takes place so slowly that even the oldest rocks are
made up of, in his words, “materials furnished from the ruins of former continents.”
The reverse process occurs when rock exposed to the atmosphere erodes and
decays. He called this coupling of destruction and renewal the “great geological
cycle,” and realized that it had been completed innumerable times.

Hutton came to his chosen field by quite a roundabout route. Born in
Edinburgh in 1726, he studied medicine and chemistry at the Universities of
Edinburgh,

Paris, and Leiden, in the Netherlands, and then spent fourteen years running
two small family farms. It was farming that gave rise to Hutton’s obsession with
how the land could hold its own against the destructive forces of wind and weather
he saw at work around him. Hutton began to devote his scientific knowledge, his
philosophical turn of mind, and his extraordinary powers of observation to a subject
that had only recently acquired a name: geology.

Around 1768 he moved to Edinburgh, where a visitor a few years later
described his study as ““so full of fossils and chemical apparatus that there is hardly
room to sit down.”

In a paper presented in 1788 before the Royal Society of Edinburgh, a newly-
founded scientific organization, Hutton described a universe very different from the
Biblical cosmos: one formed by a continuous cycle in which rocks and soil are
washed into the sea, compacted into bedrock, forced up to the surface by volcanic
processes, and eventually worn away into sediment once again. “The result,
therefore, of this physical enquiry,” Hutton concluded, ““is that we find no vestige of

a beginning, no prospect of an end.”
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Relying on the same methods as do modern field geologists, Hutton cited as
evidence a cliff at nearby Siccar Point, where the juxtaposition of vertical layers of
gray shale and overlying horizontal layers of red sandstone could only be explained
by the action of stupendous forces over vast periods of time. There Hutton realized
that the sediments now represented by the gray shale had, after deposition, been
uplifted, tilted, eroded away, and then covered by an ocean, from which the red
sandstone was then deposited. The boundary between the two rock types at Siccar
Point is now called the Hutton Unconformity.

The fundamental force, theorized Hutton, was subterranean heat, as
evidenced by the existence of hot springs and volcanoes. From his detailed
observations of rock formations in Scotland and elsewhere in the British Isles,
Hutton shrewdly inferred that high pressures and temperatures deep within the Earth
would cause the chemical reactions that created formations of basalt, granite, and
mineral veins. He also proposed that internal heat causes the crust to warm and
expand, resulting in the upheavals that form mountains. The same process causes
rock stratifications to tilt, fold and deform, as exemplified by the Siccar Point rocks.

Another of Hutton’s key concepts was the Theory of Uniformitarianism.

This was the belief that geological forces at work in the present day—»barely
noticeable to the human eye, yet immense in their impact—are the same as those
that operated in the past. This means that the rates at which processes such as
erosion or sedimentation occur today are similar to past rates, making it possible to
estimate the times it took to deposit a sandstone, for example, of a given thickness.
It became evident from such analysis that enormous lengths of time were required
to account for the thicknesses of exposed rock layers.

Uniformitarianism is one of the fundamental principles of earth science.
Hutton’s theories amounted to a frontal attack on a popular contemporary school of
thought called catastrophism: the belief that only natural catastrophes, such as the
Great Flood, could account for the form and nature of a 6,000-year-old Earth. The
great age of Earth was the first revolutionary concept to emerge from the new
science of geology.

The effect that this portrait of an ancient, dynamic planet had on the thinkers
who followed in the next century was profound. Charles Darwin, for example, was
well acquainted with Hutton’s ideas, which provided a framework for the eons
required by the biological evolution he observed in the fossil record. English
geologist Sir Charles Lyell, who was born the year Hutton died and whose

influential book Principles of Geology won wide acceptance
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for the Theory of Uniformitarianism, wrote, “The imagination was first
fatigued and overpowered by endeavoring to conceive the immensity of time
required for the annihilation of whole continents by so insensible a process.” The
“ideas of sublimity” awakened by this “plan of such infinite extent,” as Lyell
referred to it, inspired not only Hutton’s contemporaries, but generations of
geologists to come.

James Hutton | Scottish geologist | Britannica.com
http://www.britannica.com/biography/James-Hutton

EXERCISES
1. Find these words or word combinations in the text and translate them into

Russian: carefully reasoned geological arguments; ... and then eroded sediments are
washed away; scholarly analysis; during the Biblical flood; natural philosophers;
the reverse process occurs; it was farming that gave rise to Hutton’s obsession...;
contemporary school of thought; the fossil record; generations of geologists to come.

2. Only one of the sentences below is correct. Say which.
A. Hutton’s approach to studying the Earth was based on:

1) the seventeenth century scholarly analysis of the Bible by Archbishop James

Ussher of Ireland
2) the observation of the world around him
B. Hutton came to believe that:

1) the Earth had come into creation only around six thousand years earlier (on
October 22, 4004 B.C.)

2) fossils were the remains of animals that had perished during the Biblical flood.
3) ... that the Earth was perpetually being formed;

C. The Hutton Unconformity is:

1) ... the name of one of the J.Hutton’s books.

2) ... the place name in the USA

3) ... a steep high rock face in Scotland

4) ... the contact surface between younger and older rocks representing a

discontinuity in the geological record cited by J.Hutton as evidence in his research.
D. The author of one of the most influential books Principles of Geology was:

1). Charles Darwin
2). Charles Lyell

3). James Hutton

21


http://www.britannica.com/biography/James-Hutton
http://www.britannica.com/biography/James-Hutton

3. Answer the questions to the text.

1) How in James Hutton’s view could the history of the Earth be determined?

2) What helped to establish geology as a proper science?

3) What did James Hutton call “the great geological cycle™?

4) How did a visitor describe Hutton’s study in Edinburgh?

5) What is now called Hutton Unconformity?

6) Which other fundamental theory of James Hutton was severely criticized?

4. Find in the left column definitions to the words in the right column

A | juxtaposition 1 | total destruction

B | stupendous 5 operating below the surface of the earth

C | catastrophism 3 | comparison , confrontation

D | annihilation 4 having no limits or boundaries in time,
space...

E | subterranean 5 | deduce, conclude
an old doctrine, now discarded, that the earth

£ infinite 5 was created by sudden divine acts rather than
by gradual evolutionary processes

G |infer 7 | tremendous

5. Be ready to have a talk on the life of James Hutton.

a) Start with writing down comments on what you have known from the text.

b) Discuss your comments with your partner.

UNIT THREE

Text 3.1

MINERALOGY

Mineralogy is the identification of minerals and the study of their properties,

origin, and classification. The properties of minerals are studied under the

convenient subdivisions of chemical mineralogy, physical mineralogy, and

crystallography. The properties and classification of individual minerals, their

localities and modes of occurrence, and their uses are studied under descriptive

mineralogy. ldentification according to chemical, physical, and crystallographic

properties is called determinative mineralogy.
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Minerals are classified on the basis of chemical composition and crystal
symmetry. Although chemical classification is not rigid, the various classes of
chemical compounds that include a majority of minerals are as follows: (1)
elements, such as gold, graphite, diamond, and sulfur, that occur in the native state,
that is, in an uncombined form; (2) sulfides, which are minerals composed of
various metals combined with sulfur. Many important ore minerals, such as galena
and sphalerite, are

in this class; (3) sulfa salts, minerals composed of lead, copper, or silver in
combination with sulfur and one or more of the following: antimony, arsenic, and
bismuth; (4) oxides, minerals composed of a metal in combination with oxygen,
such as hematite. Mineral oxides that contain water also belong to this group; (5)
halides, composed of metals in combination with chlorine, fluorine, bromine, or
iodine; halite, NaCl, is the most common mineral of this class; (6) carbonates,
minerals containing a carbonate group; (7) phosphates, minerals such as apatite
that contain a phosphate group; (8) sulfates, minerals such as barite, containing a
sulfate group; and (9) silicates, the largest class of minerals, containing various
elements in combination with silicon and oxygen, often with complex chemical
structure, and minerals composed solely of silicon and oxygen (silica). The
silicates include the minerals comprising the feldspar, mica, pyroxene, quartz, and
zeolite.

The physical properties of minerals are important aids in identifying and
characterizing them. Most of the physical properties can be recognized at sight or
determined by simple tests. The most important properties include powder (streak),
color, cleavage, fracture, hardness, luster, specific gravity, and fluorescence or
phosphorescence.

https://www.google.ru/#newwindow=1&qg=Mineralogy+Mineralogy+is+the
+identification+of+minerals

EXERCISES
1. Put the sentences in the order they are used in the text.
a) Mineral oxides that contain water also belong to this group
b) Most of the physical properties can be recognized at sight or determined by
simple tests.
c) Minerals are classified on the basis of chemical composition and crystal
symmetry.
d) The silicates include the minerals comprising the feldspar, mica, pyroxene,

quartz, and zeolite.
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e) Mineralogy is the identification of minerals and the study of their properties,
origin, and classification.

f) Elements, such as gold, graphite, diamond, and sulfur occur in the native state.
g) Identification according to chemical, physical, and crystallographic properties is

called determinative mineralogy.

2. Make nouns, adjectives and adverbs from the verbs below following the model:

determine, include, recognize, important, complex, compose, combine

verb noun adjective adverb
determine determination determined determinedly
determinative
inclusively
recognisable
importantly
complexity
composedly

combinable

3. Complete the sentences with the appropriate word from the exercise above.

1) This chemical with air to form a liquid.

2) Various classes of chemical compounds a majority of minerals.
3) Minerals are classified on the basis of chemical and crystal
symmetry.

4) Most of the physical properties can be at sight quite easily.

5) ldentification according to chemical, physical, and crystallographic properties is
called mineralogy.

6) A solid fragment, liquid globule, or pocket of gas enclosed in a mineral or rock
is called

7) The chemical reaction of two or more compounds, usually to form one other
compound is called

4. Read the following words:
a) be careful to pronounce them correctly;
b) look up the translation of these words in the vocabulary notes and memorize

them:



mineralogy [ mm(2)'raelodzi] sulfides ['sal fid]

crystallography [ krist(a)lografi] uncombined [Ankom bamd]
identification [ar dentifrkerf(a)n] antimony|['entimani]|
property ['propati] silicate ['silikert]
occurrence [a'kar(a)n(t)s] hematite ["hi:matart]
descriptive [dr'skriptiv] apatite ['sepatart]
rigid ['ridzid] chlorine ['kla:rin]
various['vearias] fluorine ['flo:rin, 'fluerin]
graphite ['graefart] sphalerite ['sfala rit]
diamond ['daremand] galena [ga'lina]

Text 3.2 MINERALOGIST

Can you guess the meaning of the following words (from the text below):
location (n)

identification (n)
chemical analysis
chemical composition
quantity and quality

“indicator’’ of minerals

A mineralogist is someone who studies minerals. He or she can work in a
variety of settings, ranging from state laboratories which analyze mineral samples
for the purpose of assay to private industry, where mineralogists determine the value
of claimed land and mineral finds by looking at samples from the site. People who
work in this branch of geology spend a lot of time in the field, sometimes in very
remote locations, and they also work in lab environments where they can analyze
minerals.

One of the key components of a mineralogist's job, no matter where he or she
works, is accurate identification and classification of minerals. A variety of
techniques can be used to test and examine a mineral to determine what it is,
including chemical analysis to study its chemical composition. Once a mineral has
been identified and classified, a mineralogist can use that information to draw

additional conclusions and turn that data into something useful.
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For example, a mineralogist who works for a diamond company might take
samples from newly claimed land to look for so-called “indicator minerals” which
usually accompany diamonds. Without actually finding any diamonds, the
mineralogist may be able to determine whether or not diamonds are likely to be
present, and conclusions may be drawn about the quantity and quality of the
diamonds at the site, based on existing information about indicator minerals and
diamond mines.

Without actually finding any diamonds, the mineralogist may be able to
determine whether or not diamonds are likely to be present, and conclusions may be
drawn about the quantity and quality of the diamonds at the site, based on existing
information about indicator minerals and diamond mines.

Some mineralogists focus on high temperature mineralogy, which is concerned
with the minerals which form at high temperatures such as those found deep below
the Earth's crust and in volcanoes.

Getting a job as a mineralogist is relatively straightforward, although not
always easy. Working in this field typically involves research and teaching, and
obtaining these positions can take time.
http://www.wisegeek.com/what-does-a-mineralogist-do.htm

EXERCISES
1. Answer the following questions:
1) What is the work a mineralogist can do in state laboratories?
2) What is the purpose of assay conducted by mineralogists?
3) How can mineralogists determine the presence of diamonds on the site?
4) What does the phrase “indicator minerals” mean? Why are these “indicator

minerals” so important for mineralogists?

2. Match the words combinations with their Russian equivalents:

1 to analyze mineral samples A OTPEICIIUTh LIEHHOCTH (3asIBICHHBIX)
Y4aCTKOB 3€MJIH
2 to determine the value of B OOHapyKEHHbIE MHHEPAJIBI
claimed land
3 mineral finds C paboTaTh B OYEHb OT/IaJICHHBIX
MecTax
4 to get a job as a mineralogist D TOYHAs! MACHTU(DUKALIUSA U
KJaccu(ukaiys MUHEPaIoB
5 to work in lab environments E aHAJIM3UPOBATH 00PA3IIbl MHHEPAJIOB
6 accurate identification and |F paboTaTh B 1JaOOPATOPHBIX YCIOBUSIX
classification of minerals
7 to work in very remote G YCTPOUTHCS Ha PabOTy B KAUECTBE
locations MHUHEpaora

26



http://www.wisegeek.com/what-does-a-mineralogist-do.htm

3. Read the text Mineralogist and complete the following sentences:

1) is someone who studies minerals.

2) Experts on mineralogy can work in state _ which analyze mineral ___ for the
purpose of assay to private industry?

3) They _ the  of claimed land and mineral finds by looking at samples from the
site.

4) A variety of __ can be used to test and ___ a mineral to find out what it is,
including chemical analysis to study its chemical .

5) No matter where a professional mineralogist works his goal is accurate _ and
____of minerals.

6) The mineralogist’s job is to determine whether or not ___ are likely to be present
at the site and conclusions may be drawn about the ~ and _ of such hard
minerals.

7) The minerals formed at high temperatures can be found deep below the Earth's
___andin__.

8) Many mineralogists work with professionals such as engineers and geologists,
pooling their ___and

9) To make the use of minerals __ effective professional mineralogists ___ and

study new uses for minerals.

Text 3.3 Charles Lyell and Principles of Geology

1797 - 1875

Early Life and Education:

Charles Lyell was born on November 14, 1797in the Grampian Mountains near
Forfarshire, Scotland. When Charles was only two years old, his parents relocated to
Southampton, England near where his mother's family lived. Since Charles was the

oldest of ten children in Lyell family, his father spent a lot of time helping to
educate Charles in the sciences, and particularly nature. Charles spent many years in

and out of expensive private schools, but was said to prefer wandering and learning

27



from his father. At the age of 19, Charles went off to Oxford to study
mathematics and geology. He spent vacations from school travelling and wander of
geological formations. Charles Lyell graduated with honours, with a Bachelor's of
Art in Classics in 1819. He continued his education and received a Master's of Art in
1821.

Personal Life:

Instead of pursuing his love of Geology, Lyell moved to London and became a
lawyer. However, his eyesight began to worsen as time went on and he eventually
turned to Geology as a full time career. In 1832, he married Mary Horner, the
daughter of a colleague in the Geological Society of London. The couple had no
children, but instead spent their time travelling all over the world. Charles Lyell was
knighted and later bestowed with the title of Baronet. He was buried in Westminster
Abbey.

Biography:

Even while practicing law, Charles Lyell was actually doing more Geology
than anything. His father's wealth allowed him to travel and write instead of
practicing law. He published his first scientific paper in 1825. Lyell was planning to
write a book with radical new ideas for Geology. He set out to prove that all
geologic processes were due to natural events rather than supernatural events. Up
until his time, the formation and processes of the Earth were attributed to God or
another higher being. Lyell was one of the first to propose these processes actually
happened very slowly, and that the Earth was extremely ancient rather than the few
thousand years old most Bible scholars purposed. Charles Lyell found his evidence
when studying Mt. Etna in Italy. He returned to London in 1829 and wrote his most
famous work Principles of Geology. The book included a large amount of data and
very detailed explanations. Perhaps the most important idea to come out of
Principles of Geology is Uniformitarianism. This theory states that all the natural
laws of the universe which are in existence now existed at the beginning of time and
all changes happened slowly over time and added up to larger changes. This was an
idea that Lyell had first gotten from works by S. James. The book Principles of
Geology, which influenced the thought of Charles Darwin, successfully promoted
the doctrine of uniformitarianism stating that slow geological processes have
occurred throughout the Earth's history and are still occurring today. Charles Lyell
did not finish revisions on the book until 1833 after several more trips to get more

data.
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Lyell’s doctrine was seen as the opposite of Georges Cuvier's catastrophism. In
contrast, catastrophism is the theory that Earth's features formed in single,
catastrophic events and remained unchanged thereafter. Though James Hutton
known as the founder of modern geology believed in uniformitarianism, the idea
was not widely accepted at the time. However, Lyell was not a firm believer in
evolution. It was not until Darwin published On the Origin of Species that Lyell
began to adopt the idea that species change over time. In 1863, Lyell wrote and
published The Geological Evidence of the Antiquity of Man which combined
Darwin's Theory of Evolution through Natural Selection and his own ideas rooted in
Geology. Lyell's staunch Christianity was apparent in his treatment of the Theory of
Evolution as a possibility, but not a certainty.

Sir Charles Lyell, Baronet | Scottish geologist | Britannica.com
http://www.britannica.com/.../Sir-Charles-L yell-Baron...

EXERCISES
1. Find these words or word combinations in the text and translate them into
Russian:
a large amount of data; antiquity; relocate; revision; catastrophism; eyesight;

treatment

2. Read the text about Charles Lyell and tell if the given sentences are TRUE or
FALSE

1) Charles Lyell was born in the United Kingdom.

2) Charles Lyell was born in the United States.

3) Charles Lyell was born in the United Arab Emirates.

4) He spent vacations from school travelling and making keen observations of
geological formations.

5) Lyell moved to London where he married Mary Horner and became a lecture on
Geology.

3. The verbs in the sentences below are in Past Simple Active or Past Simple
Passive. Define the voice and translate the sentences into Russian.

1) Charles Lyell graduated with honours, with a Bachelor's of Art in Classics in
1819.

2) Instead of pursuing his love of Geology, Lyell moved to London and became a

lawyer.
3) Charles Lyell was knighted and later bestowed with the title of Baronet.
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4) Up until his time, the formation and processes of the Earth were attributed to God
or another higher being.

5) The book included a large amount of data and very detailed explanations.

6) Lyell’s doctrine was seen as the opposite of Georges Cuvier's catastrophism.

7) Charles Lyell did not finish revisions on the book until 1833 after several more
trips to get more data.

8) Though James Hutton known as the founder of modern geology believed in
uniformitarianism, the idea was not widely accepted at the time.

9) Charles Lyell was buried in Westminster Abbey.

4. Find in the left column definitions to the words in the right column.

A | set out 1 |totake on

B | toworsen 2 | alearned person, especially in the humanities

C | to find evidence 3 | begin a journey

to provide data on which to base proof or to

D |toadopttheidea | 4 | opiich truth or falsehood

E | scholar 5 | to grow or cause to grow worse

to regard as belonging (to)
to ascribe (to)

were attributed to of or relating to things that cannot be explained
according to natural laws

F | supernatural 6

5. Make a brief summary of the text using the given key words:
Scotland - expensive private schools — Oxford - graduated with honours - first
scientific paper - radical new ideas - Uniformitarianism - Principles of Geology -

Theory of Evolution

UNIT FOUR
Text 4.1 GEOPHYSICS

Geophysics is a branch of science that applies physical principles to the study
of the earth. Geophysicists examine physical phenomena and their relationships
within the earth; such phenomena include the earth’s magnetic field, heat flow, the

propagation of seismic (earthquake) waves, and the force of gravity. The scope of
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geophysics also broadly includes outer-space phenomena that influence the
earth, even in subtle ways; the effects of the sun on the earth’s magnetic field; and
manifestations of cosmic radiation and the solar wind.

A Solid Earth Physics

Embracing all fields devoted to the earth’s interior,* solid earth physics
involves studying the behavior of earth materials from the crust down to the core,
particularly as they relate to the earth’s size and shape, gravity, magnetism, and
seismicity. Terrestrial Magnetism

Geomagnetism refers to the study of magnetic phenomena exhibited by the
earth and its atmosphere. Generation of the magnetic field seems to be related to
the motion of fluid, ** electrically conducting material within the earth, so that the
planet acts as a self-exciting dynamo.

Gravity and Tides Gravity is the attractive force exerted by the mass of the
earth. The gradient of the gravitational potential — that is, the force of gravity —
is perpendicular to the surface of the earth, which means that the force acts in the
vertical direction. Gravimeters are highly sensitive balances used by geophysicists
to make relative gravity measurements.

Volcanology

Volcanologic studies are concerned with the surface eruption of gas-charged
magmas (molten rock materials) from within the earth and with the structures,
deposits, and landforms associated with such activity. Although no single set of
volcanic activities reliably indicates future volcanic events, certain processes
provide geophysicists with clues to possible forthcoming eruptions.

Geophysical Surveys

Geophysical exploration, commonly called applied geophysics or
geophysical prospecting, is conducted to locate economically significant
accumulations of oil, natural gas, and other minerals, including groundwater.
Geophysical investigations are also employed with engineering objectives in mind,
such as predicting the behavior of earth materials in relation to foundations for
roads, railways, buildings, tunnels, and nuclear power plants. Surveys are
generally identified by the property being measured — namely, electrical, gravity,
magnetic, seismic, thermal, or radioactive properties.

Used primarily in the search for oil, gas, and base metals, electrical and
electromagnetic surveys map variations in the conductivity or capacitance of rocks.

Measured by special tools lowered into holes drilled for oil and gas,
conductivity variations provide geophysicists with clues from which they can

judge the hydrocarbon-bearing potential of rock strata. Direct and alternating
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electrical currents are measured in ground surveys, but the lower radio
frequencies are used both in ground and in airborne electromagnetic surveys.

Gravity surveys measure density variations in local rock masses. Used
mainly in petroleum exploration, these surveys are based on use of a device called
a gravimeter. Gravity surveys are made on land, at sea, and down boreholes. In
ground magnetic surveys, variations in the earth’s magnetic field are measured at
stations placed closely together; aeromagnetic surveys may also be conducted,
especially in petroleum exploration. Devices called magnetometers, towed by
aircraft or behind a seismic research ship, help to detect magnetic anomalies or to
distinguish geologic features that might appear similar from seismic data alone.

Measurement of seismic-wave travel time is one of the most common
geophysical methods used in surveys. Seismic exploration is divided into
refraction and reflection surveys, depending on whether the predominant portion
of the seismic waves’ travel is horizontal or vertical. Refraction seismic surveys
are used in engineering geophysics and petroleum exploration, and to locate
groundwater or buried stream channels containing placer mineral deposits. Seismic
reflection surveys, on the other hand, detect boundaries between different kinds of
rocks; this detection assists in the mapping of geologic structures. Seismic energy
is detected on land by using devices called geophones, which react to on-site
ground motions; and in water by using piezometric devices, which measure
hydrostatic pressure changes.

Geothermal surveys concentrate on temperature variations and the
generation, conduction, and loss of heat within the earth. Geothermometry is also
important to volcanologic studies as well as to locating geothermal energy
resources. Radioactivity surveys conducted on the ground and from the air,
measure natural radiation from the earth. Geiger and scintillation counters are used
in searching for ores of uranium as well as in searching for rare earth metals,

potash deposits, and other radioactive materials.
Notes to the text:

* Embracing all fields devoted to the earth’s interior.
Oxsamuvisas ece 06Jzacmu, Kacawouwuecs He()p 3emuiu ...
** Generation of the magnetic field seems to be related to the motion of fluid...

06p6130661Hu€ MACHUMHO20 NOoJiAd, KAK npe@cmaeﬂﬂemc;z, CBS3AHO C OBUNCEHUCM HCUOKOCU ...

http://www.arenalibrary.com/Reference/70178/Encarta-Encyclopedia-(F-G)-
pag.1517.htm
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EXERCISES
1. Feel the gaps in the summary of the text you have read.

Geophysics is a branch of science that (1) physical principles

(2) ___ the study of the earth. The (3) of geophysics includes outer-
space phenomena that influence the earth, even in subtle ways; the (4)
of the sun on the earth’s magnetic field; and manifestations of cosmic radiation
and the solar wind. Geophysicists examine physical phenomena and (5)
relationships within the earth. Solid earth physics involves (6)
the behavior of earth materials from the crust down to the core.
Generation of the magnetic field (7) to be related to the motion of
fluid, electrically conducting material within the earth, so that the planet acts as a
self-exciting dynamo. Gravity is the (8) force exerted by the mass of
the earth. Geophysical exploration, commonly called (9) geophysics or
geophysical prospecting, is conducted to locate economically significant

accumulations of oil, natural gas, and (10) minerals.

2. From the words in the box form two-word combinations

natural magnetic radioactive electrical temperature

vertical geophysical (2) energy special applied geologic

Model: 1) vertical direction
1) direction, 2) tools, 3) resources, 4) gas, 5) field, 6) variations, 7) prospecting, 8)

current, 9) geophysics, 10) exploration, 11) properties, 12) features

3. Find pairs of synonyms in the boxes below

Model: exploration — expedition

exploration locate conduct show expedition indirect find
detect examine significant carry out situate important
direct motion indicate Investigate movement

4. Read the following words:
a) be careful to pronounce them correctly;
b) look up the translation of these words in the vocabulary notes and memorize them
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geophysics (n) [ dzi:au'fiziks]
propagation (n) [ propa'geif(a)n]
phenomena (n) [fi'nomina]
radioactive (adj) [ reidiou'aktv]
particularly (adv) [pa'tikjalali]
survey (n) ['s3:vei]

gravity (n) ['graviti]

solar (adj) ['saula]

subtle (adj)['satl]

geophysicist (n) [d3zi:ouvfizisist]
earthquake (n) ['3:0kweik]
seismic (ad)) ['sarzmik]
borehole (n) [ ['barhaul]
geothermal (adj) [geo|thermal]
measure (n) ['me32]

behavior (n) [brhervjar]

wind (n) [wind]

scintillation (n) [ smtr'lerf(a)n]

Text 4.2 GEOPHYSICIST

Can you guess the meaning of the following words (from the text below):

master degree
doctorate degree
collect data
calibrate utilize

wide range of activities

A geophysicist is a scientist who studies the physical properties of the Earth,
and who may also study the physical properties of other planets along with moons
and other objects found in space. In order to work in this field, it is usually necessary
to have a graduate degree. Numerous universities around the world offer graduate
programs in geophysics, with both masters and doctorate degrees available to
students.

The field of geophysics is actually quite broad, and a geophysicist may
engage in a wide range of activities as part of his or her work. The study of
geophysics includes the study of surface properties of the Earth, like the
characteristics of the Earth's crust, the study of the atmosphere, the study of the
interior of the Earth, and the study of the Earth's oceans.

One example of the application of geophysics is studying the Earth's core by
analyzing seismic waves. Using supercomputers, geophysicists can map
irregularities in the Earth's core on scales as small as one kilometer.

One topic currently perplexing geophysicists is the heterogeneity of the

Earth's outer core, which is believed to be liquid.
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At one point, it was believed the outer core was fairly homogeneous, but
geophysics calculations have shown

otherwise. Scientists now suspect that the outer core may consist of
alternating layers of liquid and solid material.

A geophysicist can work in the field, collecting data, making observations,
and calibrating equipment. Geophysicists are also found in the lab performing
controlled experiments and conducting analysis of samples, in the classroom
teaching students, and in the employ of government agencies and private
organizations interested in topics within geophysics.

Some professionals utilize their knowledge of physical properties to aid in
mining, drilling, and construction efforts. Research geophysicist jobs are usually
held by experts in geodesics, geodynamics, or geomagnetism.

The largest number of geophysicists find employment in the petroleum
industry. Since most of the petroleum deposits are buried deep below the surface,
petroleum geophysicists find oil and gas by building a clear picture of what is below

the Earth's surface. Petroleum geophysicists can be divided into three categories:

. Acquisition Geophysicists take 'pictures’ of the subsurface much like X-
Rays reveal details of the human body;
. Processing Geophysicists develop and sharpen the ‘picture’;

. Interpretation Geophysicists use the sharpened 'picture’ to construct the
shape of petroleum deposits.

Each of the above three types of geophysicists is described further in the following
sections. http://cseg.ca/student/careers/whatis.htmi

EXERCISES

1. Answer the following questions:

1) What do geophysicists study?

2) Where can we get graduate programs in geophysics?

3) Do you know universities around the world offering graduate programs in
geophysics, with both masters and doctorate degrees available to students?

4) Can you give a list of geophysicist professional activities?
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2. Match the words combinations with their Russian equivalents:

1 to be engaged in a wide range of | A | IpoBOANUTH KOHTPOJBHBIC OIBITHI
activities

2 to study the interior of the| B | cobupars namHBIE W TPOBOAHUTH
Earth HAOJII0ICHUS

3 to perform controlled C | usyuath Heapa 3eMin
experiments

4 to conduct analysis of samples D | mpoBoauTh aHAIM3EI 0OPA3IOB

5 to collect data and to make| E | mmerr BbIclice 0OOpa3oBaHHE
observations (mumiom)

6 to study physical properties of | F | u3yuath (Qusnyeckue CBOWCTBA
the Earth 3emin

7 to have a graduate degree G | 3aHUMATHCS Pa3IMIHBIMU BHJIAMHU

JICSITEIbHOCTH

3. Render the text in English:

['eodusuka, KaKk H3BECTHO, UCIOIB3YeT (DU3NUECKHIE IPUHITUIIBI IS H3YICHHUS
CBOWCTB HallleH M1aHeThl. ['eodu3rKa TeCHO CBA3aHa C TAKUMH JTUCIMILTHHAMHU KaK
crpaturpadus (Stratigraphy), ctpykrypHaas reorpadusi 1 MUHEPaJIOTHs, KBAHTOBAs
MexaHuka (quantum mechanics), kimaccudeckas Gu3MKa, a TAkXKe ¢ TCOPHEH
3JIEKTPOMAarHeTHU3Ma 1 rpaBuTanui. HeymmBuTeIbHO, YTO yU€HbIC T€OU3UKN BEYT
CBOM HCCJICIOBAHUS B CAMBIX Pa3HbIX HampaBiacHUsAX. CeficMOIOrr 3aHUMAIOTCS
cosmaHreM riobanbHoM 0a3sl AanHbIX (global database) o semierpsicenusx
(earthquakes) n moasuxkkax (Shifts) B 3emHol kope. BylkaHOI0rH H3ydaroT
IPOIIECCHI U IPUYHHBI 00pa30BaHUs BYJKaHOB, Pa3padaThIBAIOT METOIbI
npecKa3aHus U3BEPKEHUN M HCIIOJIb30BaHHUE BYJKAaHUYECKOTO TEILIa TOPSIUYUX BOJI
u mapa. CrieraanucTbl B 00J1aCTH TEKTOHUKH U3y4aloT IBHKEHHUE 3€MHON KOPBI,
(dbopMBbI 3ajieraHKsI TOPHBIX TIOPOJI, TO €CTh TEKTOHHMYECKUE CTPYKTYPhI. I 'eodu3uku-
HEPTSIHUKH UCTIOJIb3YIOT Pa3IMYHbIC METObI, YTOOBI HAWTH HE(PTH, JKEIE30, ME/Ib, U

MHOTHUC APYTHC ITOJIC3HBIC MUHCPAJIbL
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Text 4.3 AMOS EATON

(1776-1842)

Amos Eaton, natural scientist, educator, and co-founder of the Rensselaer
School, was born on May 17, 1776 in New Concord parish (how Chatham,
Columbia County), New York. Eaton graduated from Williams College in 1799, and
despite an interest in the natural sciences, undertook the more practical study of law
in New York City. He was admitted to the state bar in 1802. From 1802 to 1810 he
practiced law and worked as a land agent and surveyor in Catskill, New York.

In 1811 Eaton was imprisoned on charges of forgery in a land dispute.
Although Eaton and many others always maintained his innocence he spent nearly
five years in jail. During his incarceration he began a course of scientific studies and
upon his release spent a year at Yale College studying science under Benjamin
Silliman and Eli Ives. He then returned to Williams College where he introduced a
very successful course of scientific lectures and published A Botanical Dictionary
and Manual of Botany for the Northern States in 1817.

In 1818 Eaton moved to the Troy-Albany area which had become a center of
industrial and commercial growth. He spent the next six years as an itinerant
lecturer, ranging from West Point, New York, to the Castleton Medical Academy in
Vermont, and compiled textbooks in chemistry, zoology, and geology. Under
Stephen Van Rensselaer's patronage he undertook geological and agricultural
surveys of Albany and Rensselaer counties and across New York State along the
route of the Erie Canal. His published survey reports earned him recognition in
American geology and the 1820's have been designated as the "Eatonian era."”

Eaton's most significant and lasting contribution was to scientific education.
He developed a teaching theory and methods that focused on "the application of
science to the common purposes of life." In contrast to the then current method of
learning by rote, students were to learn by doing. Field trips were used to gather

specimens,
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experiments were performed in laboratories, and students prepared and delivered
lectures with the instructor and fellow students serving as critics.

To implement his novel ideas, Eaton enlisted the support of Stephen Van
Rensselaer in founding the Rensselaer School in 1824. Eaton served as Senior
Professor at Rensselaer for the rest of his life and trained a significant number of
influential scientists, including James Hall, J.C. Booth, Asa Fitch, Ebenezer
Emmons, G.H. Cook, Abram Sager, E.S. Carr, Douglass Houghton, and Eben
Horsford.

In 1835 Eaton further developed his curriculum and gave it even more focus
on practicality. The Rensselaer School was renamed Rensselaer Institute and was
divided into separate departments of science and engineering. Eaton remained at the
Institute until his death on May 10, 1842 at age 66.

Amos Eaton, natural scientist, educator, and co-founder of the Rensselaer School,
http://www.lib.rpi.edu/Archives/.../Eaton/biography/

EXERCISES

1. Find these words or word combinations in the text and translate them into
Russian:

practical study; a land dispute; the center of industrial and commercial growth;
current method of learning by rote; to implement his novel ideas; a significant

number of influential scientists

2. Read the text about Amos Eaton and tell if the given sentences are TRUE or

FALSE.

1) After graduating from Williams College in 1799 Amos Eaton undertook the
practical study of law in New York City.

2) Despite an interest in the natural sciences, he practiced law and worked as a
land agent and surveyor in Catskill, New York.

3) It was when he worked as a land agent that Amos Eaton committed a serious
crime and was put to prison.

4) In prison Amos Eaton did a lot of scientific studies and after being released
spent a year at Yale College.

5) He then returned to Williams College where he introduced a very successful
course of lectures on the history of Northern States.

6) He undertook geological surveys and his published survey reports earned him

recognition in American geology.
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3. Fill in the gaps with necessary prepositions.

1) Scientists might focus __ specific processes, such as plate tectonics, volcanic
activity, ocean floor spreading, or weatherization.

2) Experts may also concentrate __ certain types of sediments, rocks, or minerals.
3) Numerous universities around the world offer graduate programs __ geophysics.
4) They work _ adiamond company.

5) This evidence led __ the theories of seafloor spreading and plate tectonics.

6) He then returned __ Williams College where he introduced a very successful
course of scientific lectures.

7) The section is divided ___ several parts.

4. Make a brief summary of the text using the given key words
Williams College in 1799 - interest in the natural sciences, - five years in jail —
a course of scientific lectures - recognition in American geology - scientific

education - to learn by doing - a significant number of influential scientists.

UNIT FIVE

Text 5.1 MARINE GEOLOGY

Geology specific to the ocean environment is called marine geology and it has
strong ties to physical oceanography. Marine geologists may be specialists in a
number of fields, including petrology, sedimentology, stratigraphy, paleontology,
geochemistry, geophysics, and volcanology and do paleontological investigations of
the ocean floor and coastal zone. * They may take samples from the ocean while out
at sea or make measurements through remote sensing techniques. ** Marine
geological studies were of extreme importance in providing the critical evidence for
sea floor spreading and plate tectonics in the years following World War 1l. The
deep ocean floor is the last essentially unexplored frontier and detailed mapping in
support of both military (submarine) objectives and economic (petroleum and metal
mining) objectives drives the research.

Drilling platforms and drilling ships allow earth scientists to make more-
detailed studies of the history of the oceans and the ocean floor. For example, in
1984 an international team of geoscientists from 20 nations formed the Ocean
Drilling Program, an outgrowth of the earlier Deep Sea Drilling Program. This

program is designed to set up drilling through the top sedimentary layer and the
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ocean crust in deep-sea sites around the world. This work has helped the
field of paleoceanography (the reconstruction of the history of the oceans,
including ancient ocean chemistry, temperature, circulation, and biology).

Theory of Seafloor Spreading. After World War 11, geophysical evidence
began to accumulate which confirmed the lateral motion of continents and
indicated the young age of oceanic crust. This evidence led to the theories of
seafloor spreading and plate tectonics in the 1960s. American marine geologists
Robert S. Dietz and Harry H. Hess proposed the seafloor spreading hypothesis, the
concept that *** the oceanic crust is created as the seafloor spreads apart along
mid-ocean ridges.

Scientists used paleomagnetism and seafloor spreading to determine that
**** the continents had moved relative to the magnetic poles and to each other.

Theory of Plate Tectonics. Canadian geophysicist J. Tuzo Wilson and
American geophysicist Jason Morgan, among others, proposed the outline of the
theory of plate tectonics in the 1960s. New ocean crust is generated at ocean ridges
(underwater mountain chains formed by the young ocean crust). Older ocean crust
sinks down, or subducts, into the earth’s mantle at subduction zones, which are
found at the deepest parts of the ocean, called trenches. As the plates move, they
collide and form mountains. The plates recycle crust, generate volcanoes, and
move past each other along faults. Using satellites, scientists can now measure
movement of the continental plates in centimeters per year. Plate boundaries are
the sites of most of the earth's earthquakes and the majority of earth's volcanoes.
The continents are made of remelted sediments and partially melted oceanic crust,
forming a lower density layer that has collected through time. The mechanism that
drives the earth’s crustal plates is still not known, but geologists can use plate

tectonics to explain most geologic activity.

Notes to the text:

*... take samples from the ocean while out at sea ... 6pams npobwl, Haxo0scoL 8 OMKPLIMOM
oKeaHe

** Marine geological studies were of extreme importance in providing the critical evidence for
sea floor spreading ...Mopckue eeonocuueckue ucciedosanus umenu OOIbLUIOE 3HAUECHUE 6
obecnevenuu hakmuieckumu OAHHLIMU RO NPOOBUNCEHUIO MOPCKO20 OHA ...

*** the oceanic crust is created as the seafloor spreads apart along mid-ocean ridges. ..
OKeaHuyeckas Kopa (hopmupyemcs no mepe mozo, Kak OKeaHuieckoe OHO Npo08u2aemcs no

OMKPLIMOMY OKEAH) ...
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**** the continents had moved relative to the magnetic poles and to each other.

KOHMUHEeHmMbl nepemecmuiucob no OMHOUWEHUIO K MACHUMHKOMY NOJTIOCY U ()pye ()pyZCl

http://www.ocean.washington.edu/story/Marine+Geology+and+Geophysics

EXERCISES

1. Feel the gaps in the summary of the text you have read.
Marine geology has 1) ties to physical oceanography. Geophysical 2)
confirmed the lateral motion of continents and indicated the 3)
age of oceanic crust. Marine geologists may be specialists in 4)
fields, including petrology, sedimentology, stratigraphy, paleontology,
geochemistry, geophysics, and volcanology and do paleontological 5)

of the ocean floor and coastal zone.

The deep ocean floor is the last essentially unexplored frontier and detailed

6) in support of both military (submarine) objectives and economic
(petroleum and metal mining) objectives 7) the research.
Drilling platforms and drilling ships 8) earth scientists to make more-

detailed studies of the history of the oceans and the ocean floor. Scientists used
paleomagnetism and seafloor spreading 9) that the continents had
moved relative to the magnetic poles and to each other.

http://geology.uonbi.ac.ke/print/1464

2. Form two-word combinations from the words in the box

mountain remelted geologic detailed ocean paleontological lateral continental

geophysical sedimentary drilling magnetic seafloor economic

Model: 1) magnetic poles

1) poles 2) chains 3) objectives 4) crust 5) sediments 6) evidence 7) activity

8) spreading 9) platforms 10) plates 11) motion 12) studies 13) layer 14)
investigations

B2. Form the words with the opposite meaning as shown in the model and
translate them into Russian.

Model: explored - unexplored
a) accurate; explored; convincing; natural; available; employment; regular;
b) broad; large; well-known; remote; rare;
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3. Read the following words: a) be careful to pronounce them correctly;

b) look up the translation of these words in the vocabulary notes and memorize

them
marine (adj) [ma'ri:n] plate (n) [plert]
environment (n) [m'varer(s)nmant] theory (n) ['O1ari]
sedimentation (n) [ sedimen'terf(a)n] mantle (n) ['meantl]
stratigraphy (n) [stra'tigrafi] volcanoe (n) [vol'kemau]
paleontological (adj) volcanic ( adj) [vol'’kaenik]
[ peel1 onta'lodzik(2)1] ridge (n) [r1d3]
investigation (n) [ vestr'geif(a)n] fault (n) [fo:lt]
unexplored (adj) [ anik'splo:d] Canadian (adj) [ka'neidien]
frontier (n) [fran'tia ] mechanism (n) ['mekaniz(a)m]

to recycle (v) [ ri'saik(a)l]

Text 5.2 MARINE GEOLOGIST

Can you guess the meaning of the following word combinations (from the text
below):

to specialize in sedimentology

to specialize in geochemistry

to conduct research

the ocean floor

mapping

A marine geologist is a scientist who studies the different natural processes
that occur on ocean floors and beaches. He or she may survey a seabed, collect
samples of sediment and rock, and analyze their age and composition in a
laboratory.

Scientists typically specialize in one or more areas of marine geology, such as
sedimentology, mineralogy, or geochemistry, among many other subfields. A
marine geologist might work for a university, a private research institution, an
environmental protection organization, or an oil or gas company as an explorer.

Most marine geologists conduct field, computer, and laboratory research to
learn about the oceans and the earth. A scientist might explore a site to gather
mineral samples or survey the ocean floor. He or she often uses computer
technology, such as global positioning system devices, to assist in the mapping or
analysis of a certain area. In the laboratory, a marine geologist might try to

determine the chemical composition of a sample, the presence of pollutants, or the
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age of different rocks. Geologists often write detailed scientific papers about their
experiments and findings.

There are many specialities within marine geology. Scientists might focus on
specific processes, such as plate tectonics, volcanic activity, ocean floor spreading,
or weatherization. Experts may also concentrate on certain types of sediments,
rocks, or minerals, tracking their movement, prevalence, and changes over time.
Geochemistry experts investigate the chemical properties of different rocks and
sediments, while marine paleontologists study fossils and remains from different
plants and animals.

http://www.wisegeek.com/what-does-a-marine-geologist-do.htm

EXERCISES
1. Answer the following questions:

1) What areas can marine geologists specialize in?

2) Marine geologists might be involved in various types of work; can you name
some of them?

3) What modern technical computing facilities can marine geologists use in their
professional activities?

4) What are the specific objects of study that marine geologists might focus on?

2. Match the words combinations with their Russian equivalents:

1 |to assist in the mapping or | A | Hay4YHO-HCCIICIOBATCIIbCKHIA

analysis UHCTUTYT
2 | plate tectonics B | pacmpoctpaHeHue (CpeayHr)
MOPCKOTO JIHA
3 | track their movement, C | nomoraTh B COCTaBJIICHHH KapT U
prevalence, and changes WCCJICTOBAHMIX

4 | to specialize in sedimentology | D | cmeauts 3a ABMIKCHHEM,
PacIpOCTPAHEHHOCTHIO U

N3MCHCHUAMUAU
5 | research institution E | rekToHMKaA IUTHT
6 | ocean floor spreading F | mpoBoautsk (J1abopaTopHbIC)

HAaY4YHBIC, 1 T.[. UCCICOOBAHUA

7 | conduct (laboratory) research G | OBITH CIICI[HAINCTOM B
CCANMCECHTOJIOTNHN

3. Read the text and complete the following sentences:
1) A marine geologist is a who studies the different natural processes that

occur on ocean floors and beaches.

43


http://www.wisegeek.com/what-does-a-marine-geologist-do.htm

2) ____ or geological oceanography involves geophysical, geochemical,
sedimentological and paleontological investigations of the _ and coastal margins.
3) The deep ocean floor is the last essentially unexplored frontier and detailed ____
contributes to petroleum and metal mining.

4) Marine geologists may be specialists in a number of fields, including stratigraphy,
___,mineralogy, ___ and volcanology.

5) They may gather __ from the ocean while out at sea and try to determine their
____composition in the laboratory.

6) Ocean experiments and ___ are described in detailed scientific papers.

7) Marine geologists concentrate on varied tasks through studies of oceanic ___and
8) After the World War Il marine geological studies provided the convincing
evidence for sea floor spreadingand

9) There are experts, marine who the chemical properties of different rocks

and sediments.

Text 5.3 EDMOND HALLEY

(1656-1742)

Scientists do not reach greatness under their own power alone. Isaac Newton,
one of the very greatest, said that he could see so far only because he had stood on
the shoulders of giants. In that sense scientists are like trees in a forest—the tallest
ones grow where other tall trees surround them. Where would Newton have been
without his colleague Edmond Halley, the father of geophysics?

Edmond Halley was a bold and restless prodigy, born to a wealthy family,
who published three papers on astronomical subjects while still a college

undergraduate.
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He left school at age 20 to spend a year on the remote South Atlantic island of
St. Helena, observing the skies of the southern hemisphere.

He returned to England and published the first catalog of the southern stars.
That achievement earned him membership in the Royal Society at age 22.

Another distinctive thing he did was to reinterpret old data. In 1710 he used
the ancient star catalog of Ptolemy, from the second century, to show that in the 15
centuries since then, some stars had changed position. With this single study, he
abolished the idea that the stars were fixed in space and proved that all of the sky,
not just the solar system, is an active, dynamic place.

His interest in planetary motions led him to Isaac Newton, whose new
mathematics of the calculus, laws of physics, and theory of gravitation were being
widely scorned and disputed. Halley was so convinced that he financed the
publication of Newton's book Principia Mathematica in 1687, which put physics,
astronomy, and science itself on a foundation that endured until Einstein's
modifications more than 200 years later.

Edmond Halley is not known as the father of geophysics for these
achievements. But he earned the title by doing similar things.

Halley and Geophysics

For instance, in 1698 he got himself a commission as a captain in the royal
navy—the only time a civilian has ever done that—and the following year he sailed
HMS Paramore around the South Atlantic Ocean, taking readings of magnetic north
wherever he went. That cruise was the first voyage ever made for a purely scientific
purpose. From the data he collected, Halley produced the first map showing the
variation of the Earth's magnetic field in 1700. So with that voyage he established
not just new science, but a new way of doing science.

The main benefit of his map was for navigation—mariners could correct their
compass readings—but it was profoundly significant for studies of the deep Earth,
too. For many years, it had been known that the magnetic field was slowly changing,
and the map was a valuable baseline for measuring that change. Just as Halley
turned the heavens into a lively place, so did he help show that the deep Earth had
motion too. He had unearthed a new problem—understanding the geomagnetic
field—and while we have made great progress in 300 years, it is still a central
mystery of geophysics.

In 1692 Halley proposed that the geomagnetic field moved because Earth had
a magnetic "nucleus or inner globe included within ours, with a fluid medium in
between." And that was the first theory of geomagnetism. Today, we believe that

the Earth's magnetic field is generated as the inner core, a sphere of solid iron inside
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the liquid outer core, spins out of phase with the rest of the planet. Essentially,
Halley was right.

Similarly Halley made the first map of the world's winds, setting the baseline
for another great field of geophysics, atmospheric dynamics. And he applied new
physics

to the problem of predicting the tides from the Sun and Moon's Newton's
gravity. Thus, he did his part for the Newtonian revolution, which united the
physical laws of heaven and Earth. Along those lines, he suggested in 1694 that
comets might strike the Earth, a subject he said he would "leave to be discussed by
the studious of physical matters." And so we discuss cosmic impacts to this day.

PS. Halley's first geophysical voyage was the model for scientific research
cruises of later years. Captain James Cook's first voyage in 1769 was made to
observe a transit of Venus. Halley had proposed these observations as the best
method of measuring the true distances of the Sun and planets, at the time one of
science's most vexing problems. The last one was in 2012, the first since 1882.

http://geology.about.com/od/biographies dh/a/halley.htm Edmon Halle

EXERCISES
1. Say if the following statements are true (T) or false (F)

1) Edmond Halley published three papers on astronomical subjects as soon as he
graduated from the college.

2) Halley was able to prove that all of the sky, not just the solar system, is an active,
dynamic place.

3) Although Newton’s new laws of physics and theory of gravitation were being
widely scorned and disputed Halley saw his colleague greatness and published
Newton's book Principia Mathematica in 1687.

4) From the data he collected during his voyage aboard the HMS Beagle Halley
produced the first map showing the variation of the Earth's magnetic field in 1700.
5) The benefit of the map produced by Edmond Halley was not only for navigation
but it also made a profound contribution to studies of the deep Earth.
6) Halley applied new physics to the problem of predicting which comets might
strike the Earth.

7) The scientific research cruises of today follow the model of Halley's first

geophysical voyage.
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2. Fill the gaps with a necessary word.
1) Where would Newton been without his colleague Edmond Halley,
the father of geophysics?

2) Captain James Cook's first voyage in 1769 to observe a transit of
Venus
3) Halley made the first map of the world's winds, the baseline for

another great field of geophysics, atmospheric dynamics.

4) At first Newton’s new mathematics of the calculus, laws of physics, and theory of
gravitation widely scorned and disputed.

5) Edmond Halley  known as the father of geophysics.

6) In 1694 Halley suggested that comets strike the Earth.

7) That cruise the first voyage ever made for a purely scientific purpose.

3. Match the adjectives in column A with the nouns in column B.

Model: vexing problems

A B

1. vexing medium

2. remote thing

3. restless star catalogue
4. lively field

5. ancient prodigy

6. fluid problems
7. geomagnetic place

8. distinctive island

4. Be ready to have a talk on the life of Edmond Halley.
a) Start with writing down comments on what you have known from the text.

b) Discuss your comments with your partner.

REVISION
Units 1-5
EXERCISES

1. Put the words in the sentences in the right order
a) chemical are basis classified on of composition the Minerals
b) usually time research spend field of a amount great Scientists conducting

c) Geology world the in programs around Numerous offer universities graduate
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d) What the of is main geologist’s environmental job purpose?

e) at sight be Most the properties of can recognized physical

2.

~N o o1 A W DN P W

Make nouns and adjectives from the verbs.
Verbs Nouns Adjectives
achieve
estimate
explain
generate
expand
locate
regulate
. Complete the sentences with nouns or adjectives formed in the exercise above
. There has been a lot of debate among scholars about the universe.
. The local community uses electricity by the wind turbines.
. These birds must have a wonderful power of
. There is no convincing of the overall structure of the universe.
. The results in radiology stimulated progress in other fields of science.
. Under the new , all staff must have safety training.
. The cost of repairing the roof is $600.
. Complete the sentences using the prepositions or prepositional phrases from the

box

attheend in by(2) onland to throughout

inorderto into under

1. Geology is referred _ as earth science and geoscience.2. Prospecting

geologists are trained __ earth sciences to find geological wonders. 3.

of the 19th century and into the 20th century, the field of geology expanded even

more. 4. the early 19th century, many people were studying geologic topics.
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5. the medieval and Renaissance periods, people began to study
mineralogy and made detailed geologic observations. 6. Seismic energy is detected
by using devices called geophones. 7. They also study the geologic

record of climate change  help predict future changes. 8. Seismic exploration
Is divided refraction and reflection surveys. 9. Reports ___ German
natural historian Alexander von Humboldt about his travels influenced the worlds of
science and art. 10. Amos Eaton spent a year at Yale College studying science

Benjamin Silliman and Eli Ives.

5. Find the corresponding definitions to the words

Model: 2) a Infiltration - The movement of surface water into porous soil.

1) Gas Field; 2) Infiltration; 3) Extractive Industries; 4) Magma; 5) Elevation; 6)
Geochronology; 7) Greenhouse Effect; 8) Lava; 9) Geomorphology ; 10)

Exploration

a) - The movement of surface water into porous soil.

b) - The science of Earth's landforms, their description, classification, distribution,
origin and significance.

c) - Molten rock material on Earth's surface.

d) - A study of the time relationships of rock units; includes methods of both relative
and absolute dating.

e) - Industries involved in mineral resource exploration, acquisition, assessment,
development or production.

f) - The geographic area that is directly above an underground accumulation of

natural gas that is commercially viable.

g) - The vertical distance between mean sea level and a point or object on, above or
below Earth's surface.

h) - A warming of the atmosphere caused by carbon dioxide and water vapor in the
lower portions of the atmosphere capturing heat that is radiated from and reflected
by Earth's surface.

1) - Molten rock material that occurs below Earth's surface.

J) - The work of identifying areas that may contain viable mineral resources. This
work can include surface mapping, remote sensing, exploratory drilling, geophysical

testing, geochemical testing and other activities.
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UNIT SIX

Text 6.1 ENVIRONMENTAL, ECONOMIC
AND ENGINEERING GEOLOGY

Environmental geology is an applied science concerned with the practical
application of the principles of geology in the solving of environmental problems.
It is a multidisciplinary field that is closely related to engineering geology and, to a
lesser extent, to environmental geography. Environmental geology involves the
protection of human health and safety through understanding geological processes.
For example, it is critically important to understand the geology of areas where
people propose to store nuclear waste products. The study of geologic hazards,
such as earthquakes and volcanic eruptions, can also be considered part of
environmental geology.

Each of these fields involves the study of the interaction of humans with the
geologic environment, including the biosphere, the lithosphere, the hydrosphere,
and to some extent the atmosphere.

Economic geology is the use of geologic knowledge to find and recover
materials that can be used profitably by humans, including fuels, ores, and building
materials. Because these products are so diverse, economic geologists must be
broadly trained; they commonly specialize in a particular aspect of economic
geology, such as petroleum geology or mining geology. Engineering geology is the
application of engineering principles to geologic problems. Two fields of
engineering that use geology extensively are civil engineering and mining
engineering. For example, the stability of a building or bridge requires an
understanding of both the foundation material (rocks, soil) and the potential for

earthquakes in the area.

Environmental geology also includes: managing geological and
hydrogeological resources such as fossil fuels, minerals, water (surface and ground

water), and land use.

Environmental geology studies the earth's surface through the disciplines of
geomorphology, and edaphology (soil science). Environmental geology also
includes managing geological and hydrogeological resources such as fossil fuels,
minerals, water (surface and ground water) and land use defining and mitigating

exposure of natural hazards on humans.
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Environmental geology is the application of geological information to solve
conflicts, *minimizing possible adverse environmental degradation or maximizing
possible advantageous condition resulting from the use of natural and modified

environment

Notes to the text:
*minimizing possible adverse environmental degradation or maximizing possible advantageous

condition resulting from the use of natural and modified environment -munumuzupys npoyeccet,
paspyuiarouiue 3K0J102Uuro U noevlula 3¢qb€Kmu6HOCﬂ’lb UCHONb30BAHUA eCMECMEEHHOU U

BUOOUBMEHEHHOU OKPYIHCaAtOulell Cpeobl.

https://www.petropedia.com/definition/8933/environmental-geology

EXERCISES

1. Put the sentences in the order they are used in the text (the first one is done for
you):

ld 2..3..4..5..6..7..
a) Environmental geology involves the protection of human health and safety
through understanding geological processes.
b) In other words environmental geology is the application of geological information
to help better organize protection of nature and human health.
c) Economic geology is the use of geologic knowledge to find and recover materials
that can be used profitably by humans, including fuels, ores, and building materials.
d) Environmental geology is an applied science concerned with the practical
application of the principles of geology in the solving of environmental problems.
e) Engineering geology is the application of engineering principles to geologic
problems.
f) Economic geologists commonly specialize in a particular aspect of economic
geology, such as petroleum geology or mining geology.
g) The study of geologic hazards, such as earthquakes and volcanic eruptions, can
also be considered part of environmental geology.

2. Now give a Russian translation of the sentences above.

3. Feel the gaps in the text below with the preposition from the box

in to among within up
from into with through of

Ecology is a science which studies the relationship between all forms of life

on our planet and the environment. This word came (1) ... Greek “oikos” which
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means home. Ancient Greek philosophers such as Hippocrates and Aristotle
laid the foundations of ecology (2) ... their studies on natural history. Modern
ecology transformed 3) ... a more rigorous science in the late 19th century.

Ecology is the scientific analysis and study of interactions 4) ... organisms
and their environment - the interactions organisms have 5) ... each other and with
their

abiotic (aObmoTmueckmii, HexuBoW) environment. Topics of interest 6) ...
ecologists include the diversity, distribution, amount (biomass), number (population)
of organisms, as well as competition between them 7) ... and among ecosystems.
Ecosystems are composed 8) ... dynamically interacting parts including organisms,
the communities they make 9) ..., and the non-living components of their
environment. Ecosystem processes regulate the flux of energy and matter 10) ... an

environment.

4. Read the following words:
a) be careful to pronounce them correctly;

b) look up the translation of these words in the vocabulary notes and memorize them

engineering (n) [ end3rnrariy) through (prep) [6ru:]
multidisciplinary (adj) [ maltr'dist plmari] hydrosphere (n) ['haidrausfia]
process (n) ['prauses] lithosphere (n) [ 'l16asfia]
area (n) ['ear1a] biosphere (n) ['barasfio]
health (n) [hel6] specialize (v) ['spef(a)laiz]
hazard (n) ['hazad] exposure (n) [1k'spau3za]
knowledge (n) ['nolidz] geomorphology (n) [ d3i:a(u)mo: folad3zi]
nuclear (adj) ['nju:kla] edaphology (n) [ eda'fhladzi]
Text 6.2 ENVIROMENTAL GEOLOGIST

Can you guess the meaning of the following words (from the text below):

consulting firms
public officials
geological sites

policy recommendations
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to formulate(v)
man-made contaminants

An environmental geologist is a geologist who studies the interaction
between humans and the natural environment, and the impact of various human
activities on the environment. Environmental geologists work to keep the
environment safe and healthy while also making it accessible and useful for people.
They can work for state agencies, private consulting firms, oil companies, real estate
developers, and many other organizations, performing a wide range of tasks.

At a minimum, an environmental geologist holds a bachelor's degree in
geology.

Many working professionals have master’s or doctoral degrees in the subject,
especially if they work as teachers or instructors. Environmental geologists spend
time in the field, studying geological sites, taking samples, and talking with people
involved in a project, and they also work in an office or lab, performing tests,
writing up results, and making policy recommendations which will be considered by
public officials.

These geology professionals can do things like preparing environmental
impact statements for proposed developments, working with resource extraction
companies to use natural resources safely, and working with government agencies to
formulate water and land use policies. Environmental geologists are also involved in
environmental remediation, in which natural or man-made contaminants are cleaned
to make an area safe to use, and they also perform routine inspections of sites which
may cause pollution, such as landfills. Work as an environmental geologist can be
very diverse and interesting, especially in areas with highly varied terrain and
human needs.

http://www.environmentalscience.org/career/environmental-geoloqgist

EXERCISES

1. Answer the following questions:

1. What is the main purpose of the environmental geologist’s job?

2. It is known that environmental geologists have to perform various types of work;
can you name some of them?

3. Do environmental geologists share their observations and findings with public
officials?

4. How are environmental geologists involved in ecological remediation?
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2. Match the words combinations with their Russian equivalents:

1 to keep the environment safe | A paboTaTh Ha
and healthy pecypco1o0bIBAIOIINE KOMITAHUH
2 impact of various human| B rOCYIapCTBCHHBIC YUPEIKICHHS
activities
3 to perform a wide range of C COXPAHATh OKPYXKAIOIIYIO0 CPEAY
tasks 0€e30MmacHOM ¥ MOJIE3HOU IS
3JI0POBbSI
4 to have master's or doctoral | D pa3paboTaTh MOJUTHKY
degrees UCIIOJIb30BaHUS BOJHBIX 1
3eMEJIbHBIX PECYypPCOB
3) government agencies E BBITIOJIHATD IIUPOKHAN CIIEKTP
3aj7a4
6 to work with resource| F BO3JICHCTBHE Pa3INYHBIX BUIOB
extraction companies JEATENBHOCTH YEJIOBEKA
7 to formulate water and land G UMETh MaruCTePCKYIO MU
use policies JOKTOPCKYIO CTCTICHH

3. Render the text in English:

DKoylornyeckas TEOJIOTHUS - HOBOE HAy4YHOE HAalpaBJICHUE TI'COJIOTHH,
U3y4arolee B3aUMOICUCTBHE T'€OJOTMYCCKOr0 KOMIIOHCHTA OKPYKAIOIICH Cpe/Ibl
(environment) u demoBEUECKOH MEATEIHHOCTH. AHAIM3 3TOrO B3aUMOJICHCTBUSA H
NPOTHO3 HEraTUBHBIX MocieacTBuil (negative aftereffects) B mpakTuueckoM ruiaHe
CTaal OCHOBHBIMH 3aJadaM{ HOBOW HAyKH B HACTOSINEE BPeMs. DKOJOTHUYCCKHUE
T'€0JIOTH — 3TO CIEIUATHUCTHI B 001aCTH OXpaHbl OKPYIKAIOIICH CPE/Ibl, CTPEMSIIUECS
K 0€30MacHOMY HCITOJIb30BAHUIO MTPUPOIHBIX PECYPCOB IUIAHETHI O0€3 HAHECCHHUs e
cepnésnoro yiiepba. Takue CHenMaanCThl BBICTYIMAIOT B KAayeCTBE 3aIUTHHKOB
MECTOPOXKICHHUI MPUPOTHBIX UCKOMAEMbIX M BHOCSAT KOHCTpykTHBHBIC (functional)
NPEUIOKEHUS. JUIS  Pa3BUTHS DKOJOTMUYECKH Oe30macHoi sKkcrutyaranuu (Safe
exploitation) npupoIHBIX peCypCoB.

DKOreoylord MOryT paboTaTh B rOCYyJapCTBEHHBIX YUPEKIECHHUSIX, B YACTHBIX
KOHCAJITHHIOBBIX (pHpMaX, B HE(PTSIHBIX U CTPOUTEIBHBIX KOMIIAHUSAX, H BO MHOTHX

APYTUX OpraHu3alusaX, BBIITOJIHAA IHI/IpOKI/Iﬁ CIICKTp 3aa4.
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Text 6.3 James Dwight Dana
1813-1895

The theory of plate tectonics, radiogenic age-dating methods, and the use of
computer modeling have radically changed geologists’ view of the earth in the last
century. But some things, such as the writings of 19th-century American
mineralogist James D. Dana, remain a staple of the science. In this preface to an
1875 introductory textbook, The Geological Story Briefly Told, Dana’s remarks on
the fundamentals of geologic research are just as pertinent today: Use good
observational skills, get some basic field instruments, and be willing to get your
fingernails dirty.

Personal. James Dwight Dana was born in Utica, New York, on February 12,
1813, and died in New Haven Connecticut, on April 14, 1895.

Dana’s interest in science was fostered during his education at the Bartlett
Academy at Utica, where his science teacher was Fay Edgerton, who had been a
pupil of Amos Eaton, a pioneer American geologist. Dana entered Yale College at
New Haven in 1830; there his science studies were influenced further by the elder
Benjamin Silliman, under whom Amos Eaton had studied earlier. Upon graduating
from Yale in 1833, Dana spent 15 months as a shipboard mathematics instructor
for midshipmen of the U.S. Navy, during which time he cruised the Mediterranean.
He studied volcanic phenomena there, and a letter describing his observations to
Silliman appeared in the American Journal of Science in 1835; this was his first
publication. In 1836 he was an assistant in chemistry to Silliman at Yale. From 1838
to 1842, Dana served as a naturalist responsible for geology and mineralogy, and
later, for marine zoology, with the United States Exploring Expedition to the Pacific
under the command of Lieutenant Charles Wilkes. In 1849 he was appointed
a professor at Yale but, because he continued to work on his reports of the Wilkes
expedition, he did not assume his teaching duties until 1855. He remained at Yale
until his retirement in 1890. Dana married Professor Benjamin Silliman’s daughter,
Henrietta, in 1844.
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Professional. Dana’s System of Mineralogy, published in 1837 when he was
just 24 years old, and his Manual of Mineralogy (1848), became the main
introduction to mineralogy for generations of geology students. He also published
his Manual of Geology in 1862, which for 40 years was a most influential textbook
for beginning students of geology. In addition, he published many articles on a
variety of geological and zoological topics. Most important among these were
articles supporting the subsidence theory of the growth of coral reefs, originally
suggested by Charles Darwin, and his studies of volcanism as one phase of a broader
igneous activity associated with widespread but slow earth movements that
determine the grand features of the Earth’s crust. Also, Dana named and expanded
the geosynclinal concept, originated by James Hall in 1859, which became one of
the main explanations of mountain building for the next 100 years. Dana was much
honored by American geologists. In 1854, he was elected President of AAAS, and in
1890, as President of GSA.

Role as a Founder. Dana was in his mid-70s when GSA (the Geological
Society of America) was born in 1888. Although Dana was not present at the Ithaca
meeting on December 27 of that year, as a distinguished elder he had supported the
efforts of American geologists to organize a geological society. When in 1889 the
new society was established, Dana was elected First Vice-President of the American
Geological Society and a year later in 1890 the President of GSA. (from The
Founding of the Geological Society of America: A Retrospect on Its Centennial
Birthday 1888-1988, by Arthur Mirsky)

http://www.environmentalscience.org/career/environmental-geologist

EXERCICES
1. Find these words or word combinations in the text and translate them into
Russian:
was fostered; science teacher; a most influential textbook; a shipboard mathematics
instructor for midshipmen; volcanic phenomena; the main introduction to

mineralogy for geology students; mountain building.

2 a) Only one of the sentences below is true. Say which.
1.Dana’s science teacher was Fay Edgerton, a pioneer American geologist.

2. Fay Edgerton and J.Dana met at Yale College at New Haven.

3. American geologist Amos Eaton studied under the elder Benjamin Silllman .
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2 b)

1. On graduating from Yale in 1833, Dana spent 15 months as a shipboard naturalist
responsible for geology and mineralogy.

2. His first publication appeared in the American Journal of Science in 1835.

3. After the expedition during which he cruised the Mediterranean he was appointed
a professor at Yale and started his teaching in 1849.

2C)

1. Dana’s Manual of Mineralogy (1848) became the main introduction to
mineralogy for generations of geology students.

2. His studies on volcanic phenomena became the most influential textbook.

3. Dana was elected Editor of the Geological Society of America.

3. Answer the questions to the text.

1) Can you give the names of the scientists who had great influence on young James
Dana?

2) What kind of James Dana’s letter appeared in the American Journal of Science
in 1835?

3) What were the reasons that Professor J. Dana could not assume his teaching
duties at Yale until 1855?

4) How important was Dana’s System of Mineralogy, published in 1837?

5) Were James Dana’s scientific interests confined to mineralogy?

4. Read and analyse the sentences. Put the underlined verb forms into the

appropriate place in the box.

Present Past Perfect | Past Simple | Past Simple | Past
Perfect Active Active Passive Participle
Active

published,

1) The theory of plate tectonics, radiogenic age-dating methods, and the use of
computer modeling have radically changed geologists’ view of the earth.

2) In 1849 he was appointed a professor at Yale.

3) Dana’s interest in science was fostered during his education at the Bartlett
Academy at Utica, where his science teacher was Fay Edgerton, who had been a

pupil of Amos Eaton, a pioneer American geologist.
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4) Dana’s System of Mineralogy, published in 1837 when he was just 24 years old,
and his Manual of Mineralogy (1848), became the main introduction to mineralogy
for generations of geology students.

5) Most important among these were articles supporting the subsidence theory of the
growth of coral reefs, originally suggested by Charles Darwin, and his studies of
volcanism as one phase of a broader igneous activity associated with widespread but
slow earth movements that determine the grand features of the Earth’s crust.

6) Also, J.Dana named and expanded the geosynclinals concept, originated by James

Hall in 1859, which became one of the main explanations of mountain building for
the next 100 years.

7) Although Dana was not present at the Ithaca meeting on December 27 of that year,

as a distinguished elder he had supported the efforts of American geologists to

organize a geological society.

UNIT SEVEN

Text 7.1 PROSPECTING GEOLOGY

Prospecting is the first stage of the geological analysis of a territory
(exploration is the second). It is physical search for minerals, fossils, precious metals
or mineral specimens, and is also known as fossicking. Prospecting is a small-scale
form of mineral exploration which is an organized, large scale effort undertaken by
commercial mineral companies to find commercially viable ore deposits.

Prospecting involves physical labour: traversing (traditionally on foot or on
horseback), panning, sifting and outcrop investigation, looking for signs of
mineralization. In some areas a prospector must also make claims, meaning they
must erect posts with the appropriate placards on all four corners of a desired land
they wish to prospect and register this claim before they may take samples. In other
areas publicly held lands are open to prospecting without staking a mining claim.

The first stage involves locating prospective deposits. To do this geologists
use their knowledge of ore genesis and occurrence. Geologic environments that are
associated with the wanted type of mineral deposit are target of investigation.
Methods such as geological surface mapping and sampling, geophysical
measurements and geochemical analysis are often applied at an early stage to pin out
potential deposits. After a deposit has been located, the next stage is to map the
deposit in more detail to evaluate grade and tonnage of the mineral occurrence.
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The deposit is then drilled to investigate and sample the mineralization in
depth. The density of the drilling is determined by the wanted level of geologic
confidence and project economics.

How are hydrocarbon fields discovered

Prospecting for new gas and oil fields is the job of geologists and

geoscientists. They have technical and chemical means which help identify

accumulations of hydrocarbons fairly precisely. However, the only way to
know for sure is to drill a well. Gas can also be partially dissolved in oil or fill
the elevated part of an oil field, forming a so-called gas cap. Therefore, gas is

often produced with oil and oil with gas.
Geoscientists’ maps

Oil and gas prospecting begins with geological surveys. Geological maps
representing the structure of areas of the outer crust of the Earth are drawn upon the
results of such survey. In the course of field survey, geologists study outcropping
rock beds, their composition, origin, age, and deposition forms. Boundaries of
distribution of these rocks are plotted on topographical maps and areas of possible
deposits of mineral

fossils are outlined. These areas are further prospected and explored in detail;
then, fossil minerals are initially estimated. Gravitational, magnetic, and seismic
method are used to survey the subsurface.

Gravity prospecting

Gravity prospecting is based on dependence of gravity on density of rocks:
oil- or gas-bearing rocks have lower density than similar water-containing rocks.
The mission of geoscientists is to find locations with abnormally low gravity.

Magnetic prospecting

Magnetic prospecting is based on different magnetic conductivity of rocks.
Airborne magnetic survey enables the identification of anticlines — natural
geological traps for migrating hydrocarbons at a depth of up to 7 kilometers.

Seismic prospecting

Seismic prospecting determines the structure of rock deposition using
artificially created elastic oscillations (seismic waves) when passing though the
stratum. In terms of physics, these are the same acoustic waves as on the surface,
which resulted from a medium perturbance and reflected from a surface. Echoes of
seismic waves are detected by seismographs. Seismic prospecting is used not only
for finding structures, which can contain hydrocarbons, but also for the selection of

an optimal site for drilling prospecting wells. Seismic method is often used in
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conjunction with drilling to enhance reliability of forecasting 2D, 3D, and now also
4D.Conventional two-dimensional (2D) seismic prospecting has been gradually
replaced with more modern three-dimensional (3D), i.e. scientists receive not a flat
but stereoscopic image of a crust section, where fossil minerals may occur.
Application of four-dimensional (4D) seismic prospecting is started as well —
recurrent observations of the three-dimensional (3D) survey allow for better real-
time control over the field development conditions.
Geochemical prospecting

There are also geochemical methods for prospecting hydrocarbon deposits
based on studies of the chemical composition of underground water and the content
of dissolved gases and organic matters in it. Concentration of these components in
water increases as it approaches the deposit.

Drilling is reliable

However, the only method to know for sure whether a trap has commercial

amounts of gas or oil is to drill a well. On average, only every third drilled well

turns out to be a legitimate field.
Exploration: increased reserves

To increase the hydrocarbon reserves, the Energy Strategy of Russia provides
for the development of geological exploration operations for the period until 2020
with a view to discovering new fields. Gazprom Group is the world’s largest
company in terms of natural gas reserves with its over 33 trillion cubic meters.
Effective policy in the area of replenishment of hydrocarbon reserves helped the
company achieve this result. Gazprom has secured excess of the reserves
replenishment over the level of production since 2005. Geological exploration
remains one of the most effective means for increasing reserves. In 2010,
prospecting and exploration operations enabled an increment of over 547.7 billion
cubic meters of natural gas ensuring its replenishment rate of 108 per cent. Gazprom
continues working on optimization of the volumes and also concentrates on
improvement in efficiency of geological exploration in order to secure stable mid-
and long-term production.

growth.https://en.wikipedia.org/wiki/Prospecting#Prospecting_tactics

60


https://en.wikipedia.org/wiki/Prospecting#Prospecting_tactics

EXERCISES

1. Put the sentences in the order they are used in the text; the first one is done for

you:

ld 2..3.4..5.6..7..
a) Methods such as geological surface mapping and sampling, geophysical
measurements and geochemical analysis are often applied at an early stage to pin out
potential deposits.
b) Echoes of seismic waves are detected by seismographs.
c) The mission of geoscientists is to find locations with abnormally low gravity.
d) Prospecting is a small-scale form of mineral exploration which is an organised,
large scale effort undertaken by commercial mineral companies to find
commercially viable ore deposits.
e) Prospecting for new gas and oil fields is the job of geologists and geoscientists.
f) Echoes of seismic waves are detected by seismographs.
g) Seismic method is often used in conjunction with drilling to enhance reliability of

forecasting.

2. Now give a Russian translation of the sentences above.

3. Make up correct sentences out of the jumbled words below:

1. rock seismic deposition prospecting the of structure determines

2. for the of one effective geological reserves remains exploration most increasing
means

3. geoscientists locations gravity job the of with find low is to abnormally

4. used are gravitational magnetic seismic and survey the to methods subsurface
5. seismographs waves echoes seismic detected by of are

6. organic methods content based are geochemical matters for underground
prospecting hydrocarbon water deposits studies composition dissolved chemical
gases on the the of of of in it and and

7. magnetic (2) based rocks prospecting conductivity is on of different

4. Read the following words:
a) be careful to pronounce them correctly;
b) look up the translation of these words in the vocabulary notes and memorize

them.
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to fossick (v) ['fosik] analysis (n) [a'nalasis]

viable (adj) ['vaiebl] ore (n) [o:]

company (n) ['kampani] panning (n) ['paniy]

to sift (v) [sift] to dissolve (v) [dr'zolv]
technical (ad)) ['teknik(2)1] reserve (n) [1rr'z3:v]

echo (n) ['ekau] to receive (V) [r1'si:v]
volume (n) ['volju:m] depth(n) [dep8]
oscillation (n) [ asr'le1rf(a)n] legitimate (adj) [Ir'd3rtamat]

5. Make up derivatives from the verbs below adding the suffixes
Model: reflect - reflection

1) -ment- achieve manage develop replenish

2) -sion-  provide conclude collide include

3) -ing- fossick drill prospect outcrop

6. Match the halves of the complex adjectives from A and B

Model: small - scale

A small - gas- three- water- long- oil-
B bearing term dimensional arc containing scale
Text 7.2 PROSPECTING GEOLOGIST

Can you guess the meaning of the following words (from the text below):

data (n,pl.)

drilling (n)
extensive (adj)
extremely (adv)
prospecting (Pr.P.)
topographical (adj)
undetected (adj)
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A prospecting geologist is a professional who has extensive experience and
expertise when it comes to searching for large deposits of minerals or other types of
natural resources that can be mined for commercial purposes.

Prospecting geologists are trained in earth sciences to find geological wonders.
They explore specific regions to discover valuable mineral deposits using
topographical maps, surveys, reports, and knowledge of geology and mineralogy.
They collect data on rock formations using geophysical instruments and devices,
such as Geiger counters and electronic sounding equipment, and determine

feasibility of staking and developing a claim.

The primary purpose of the prospecting geologist is to quickly and cost-
effectively locate all outcropping mineralization within a given area, and to be able
to understand areas of non-outcropping mineralization. If significant mineralization
is located, a prospector should then decide upon methods of sampling necessary to

assess and expand the identified mineralized zones.

While some individuals consider themselves to be recreational or even
professional "prospectors™ as they independently attempt to discover undetected

supplies of valuable natural resources most prospecting geologists are
employed by mining companies.

The number one goal of prospecting geologists is to determine if specific
locations are rich in minerals or other types of natural resources and if those
locations are able to be effectively mined. To do this they often must traverse into
extremely remote locations in order to study the geology in the area and take
samples which are taken back to a laboratory and examined. Once the decision has
been made to begin mining a particular area a prospecting geologist may be assigned
to oversee certain aspects of the mining operation.

During their supervision they often provide guidance on the direction that
drilling should follow recommendations based on maps and diagrams that are
produced by a team of geologists, mineralogists and engineers. Over the course of
their careers prospecting geologists often develop a high level of expertise in
discovering reserves of particular types of valuable rocks, minerals, metals or other
resources.

In order to become a prospecting geologist it's essential that a bachelor's degree

in the field of geology be earned but many have master's degrees or doctoral
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degrees. Once they become established prospectors, most geologists specialize
in a specific type of rock, mineral or precious metal. Some prospecting geologists
may

act as quality control advisors in mines, working to ensure that mines produce
quality ore. With a post-graduate degree it's possible to find work as a university
professor or a consultant.

http://www.allstarjobs.com/careers/Environmental Science/Prospecting Geologist

EXERCISES

1. Answer the following questions:

1) Can you list the professional responsibilities of prospecting geologists?

2) What according to the text is the number one goal of prospecting geologists?

3) What could be the areas and locations where prospectors take samples and study
rocks?

4) Can you list the possible companies or enterprises, which can employ prospecting
geologists?

5) What academic degrees could be earned in the field of prospecting geology to

become a competitive professional?

2. In the sentences below define subject and predicate — the main parts of a
sentence.

1) Prospecting geologists are trained in earth sciences to find geological wonders.

2) The English naturalist Charles Darwin, well known for his theory of evolution,
began his scientific career on the voyage of the HMS Beagle.

3) Finding and maintaining a clean water supply, and disposing safely of waste
products, requires understanding the earth’s systems through which they cycle.

4) People who work in this branch of geology spend a lot of time in the field.

5) In contrast to the then current method of learning by rote, students were to learn
by doing experiments in laboratories.

6) Another focus of his academic interests was the rational use of hydrocarbon
resources.

7) The combined efforts of geologists and petroleum engineers throughout the life
of a hydrocarbon accumulation determine the way in which a reservoir is
developed and depleted, and usually they have the highest impact on field

economics
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3. Match the words combinations with their Russian equivalents:

1 | to have extensive experience and | A
PYKOBOJHTH YEM-THOO0

expertise
2 | to traverse into extremely remote | B | o01aagath OmBITOM, SKCIIEPTHBIMU
locations 3HAHUSMH, KOMIIETEHTHOCTBIO
3 prospector C | HEOTKPBITHIE 3aJIEKH LIEHHOTO MPUPOTHOTO
CBIPBSI
4 | to oversee certain aspects of D

.. . SHAYUTCIBHOC OPYACHCHUC
mining operation

5 | undetected supplies of valuable | E | cienuts 3a onpeaenéHHBIME METOIaAMHA

natural resources JOOBIUH MMOJIC3HBIX HCKOMAEMBIX
6 | significant mineralization F | reojor-pa3BeIuuK, py10MCKATEIb,
crapareiib
7 G

ImepeMecuIaTseCA B ‘-IpGBBBI‘l&ﬁHO

to provide guidance for ) .
OTAAJICHHBIC PAMOHBI

4. Read the text and complete the following sentences:

1) Prospecting geologists are scientifically _ in earth sciences to find geological
wonders.

2) Geophysical instruments and devices help prospecting geologists to collect data
and determine feasibility of _ and developing a claim.

3) The primary purpose of the prospecting geologist is to locate all
mineralization within a given area.

4) Very often prospecting geologists have to determine if certain locations are able
to be effectively .

5) When mining works in a particular area are in full swing a prospecting geologist
may be assigned __ certain aspects of the mining operation.

6) Over the course of their careers prospecting geologists often develop a high level

of in fulfilling their professional responsibilities.

7) It’s common practice that geologists ____aspecific type of rock, mineral or
precious metal.
8) In mining the work of quality control IS to ensure that mines produce quality

ore.
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Text 7.3 ACADEMICIAN I. M. GUBKIN
(1871-1939)

The name of lvan Mikhailovich Gubkin is widely known as the prominent
scholar who established a new branch of geological science in Russia — petroleum
geology.

He was one of the founders and creators of petroleum geology as an
independent branch of geological science in the world. He wrote the first books on
the geology of oil and the world's oil fields. In his fundamental work, "The doctrine
of oil" (1932),

I.M. Gubkin developed the basic theory of the origin of oil, the conditions of
formation of its deposits. It was work on the genesis of the oil fields and mud
volcanism that brought .M. Gubkin worldwide fame. The development of his
scientific legacy continues to this day.

Ivan Gubkin was born in the village of Pozdnyakovo, Muromsky uezd (district)
in the province of Vladimir into a family of a poor peasant. In 1890 he graduated
from the Teacher Seminary in a small place Kirzhachi and worked as a village
teacher in  Murom district. In 1895-1898 he studied at the St. Petersburg Teacher
Training College Institute, and then worked as a school teacher in St. Petersburg. In
1903 he entered the St. Petersburg Mining Institute, on graduation in 1910 I.M.
Gubkin was appointed Fellow, Associate Geologist of the Geological Committee.

I. M. Gubkin started his scientific work in 1908 being a student at the Mining
Institute; his first research was examining the rocks of the northern shore of Lake
Ladoga. The first success came to him when exploring the oil-rich regions of
Markup and North Caucasus. Having managed to understand the genesis of oil
deposits and the regularity of their occurrence, the young scientist even in those
years developed new principles of oil deposits search and identified exploration

prospects for further development in these regions. In the papers on the geology and
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oil-bearing region of Maikop, published in 1912-13 he proposed a new method
for constructing maps of underground oil reservoirs relief. This method of
preparation of geological and structural mapping was later widely used in Russia
and other countries. These outstanding achievements brought .M. Gubkin wide
recognition, and he was elected to the Geological Committee of Russia. As one of
the leading specialists in the field of petroleum geology in the summer of 1917 he
was sent to the United States to study the American oil industry.

On his return to Russia in 1918, I.M. Gubkin accepted the Soviet power
without any reservation and plunged into the scientific and organizational work. He
was appointed a member of the Board of the Chief Oil Committee, later - the
chairman of the section of applied geology of the Council of Labour and Defense.

Another focus of his academic interests was the rational use of hydrocarbon
resources. Particular attention was directed to exploratory drilling and oil field
development. In addition to studying the origin of oil Gubkin was interested in the
problems of stratigraphy, tectonics and other geological subdisciplines. It was
Gubkin who recommended to apply, develop and perfect a multi-disciplined
approach in searching for hydrocarbons. He stated that petroleum geology should be

integrated with physics, chemistry, biology, mathematics, and other sciences.

Thanks to Gubkin’s ideas new oil fields were discovered. Well-known is
Gubkin’s prediction of oil potential in West Siberia Plain and the Volga-Urals
region.

From the first years of Soviet power, I. M. Gubkin repeatedly raised the issue
of detailed geological studies in the vast area between the river VVolga and the Ural
Mountains where more than 150 years ago numerous features of oil deposits were
reported but, however, the commercial quantity of oil was not found. In 1928-1929
having been appointed Director of the Moscow branch of the Geological Committee,
I. M. Gubkin organized systematic exploration for oil in the Urals and the Volga
region.

Apart from the research work 1.M.Gubkin was engaged in teaching.

I.M.Gubkin developed a new idea of training a petroleum engineer with a
profound academic background. He stated that a petroleum engineer should be an
expert in deep drilling, exploitation, chemistry and technology of oil as well as in
economics. With this in mind he founded the petroleum department at the Mining
Academy. In 1930 on the basis of this department the Moscow Oil Institute was
formed and Gubkin was its first rector. Nowadays it is the University of Oil and Gas

named after him.
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Here he had several years’ experience of teaching a special course of petroleum
geology which he had introduced into the curriculum.

I.M.Gubkin put forward a new concept of teaching petroleum engineers. He
was the first to introduce a special-purpose academic program designed to balance
theory and practice, field and laboratory studies.

In the honor of lvan Mikhailovich Gubkin quite a number of educational and
research institutions bear his name. In the cities Moscow and Kazan there are
Gubkin streets.

http://www.vladimir.ru/I'yvokua MBan MuxaitimoBud
http://www.federalbook.ru

EXERCISES

1. Questions to the text

1) Scan the text to list the research interests of .M. Gubkin.

2) Which ideas of I.M. Gubkin led to the discovery of new oil fields?

3) Which developments proposed by the scientist are still used in geology studies?
4) What is the story of foundation of the University of Oil & Gas named after
I.M.Gubkin?

5) What was I.M. Gubkin’s teaching philosophy?

2. Find in the left column definitions to the words in the right column.

A | genesis 1 | alist of all the courses of study offered
by a school or college

B | plunged into the scientific| 2 |a cone-shaped mound formed from fine
and organizational work mud ejected, with gases and water,
from hot springs, geysers, etc., in
volcanic regions

C | curriculum 3 | abeginning or origin of anything

D | prediction 4 | the art, technique, or practice of
compiling or drawing maps or charts

E | mud volcano 5 | any organic compound containing only
carbon and hydrogen

F | cartography 6 | to involve or become involved deeply
in(to) something

G | hydrocarbon 7 | forecast
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3. Translate the sentences into Russian:

1) It was work on the genesis of the oil fields and mud volcanism that brought I.M.
Gubkin worldwide fame.

2) The young scientist developed new principles of oil deposits search and identified
exploration prospects for further development in these regions.

3) Particular attention was directed to exploratory drilling and oil field development.
4) He stated that petroleum geology should be integrated with physics, chemistry,
biology, mathematics, and other sciences.

5) Numerous features of oil deposits were reported in the vast area between the river
Volga and the Ural Mountains.

6) With this in mind he founded the petroleum department at the Mining Academy.

4. Read the text and complete the following sentences:
1) It was work on the genesis of the oil fields and mud volcanism that brought I.M.
Gubkin __ fame.

2) Gubkin’s first _ was examining the rocks of the northern shore of Lake

Ladoga.

3) He _ anew method for constructing maps of underground oil reservoirs relief.
4) In the summer of 1917 he _ sent to the United States to study the American
oil industry.

5) Another focus of his academic interests was the rational use of
resources.

6) He stated that petroleum geology should be ~ with physics, chemistry,
biology, mathematics, and other sciences.

7) He insisted that a petroleum engineer should be an expertin deep drilling,
exploitation, chemistry and technology of oil __ in economics.

8) Apart from the research work 1.M.Gubkin was engaged in

9) He introduced a special-purpose academic program designed to balance theory
and practice, field and studies.

10) I.M.Gubkin put a new concept of teaching petroleum engineers.

5. Render the text in English:

OCHOBOITOJIO)KHUK HE(PTSHON T€0JIOTMH, MHULIMATOP U OPTaHU3aTOP BBHICILETO
He(dtaroro obpazoanust B CCCP. Opranuzatop u pyKOBOJIUTENh MEPBBIX HAYYHO-
UCCIIEIOBATENbCKUX HMHCTUTYTOB IO MpoOjemMaM He(pTH U ApYyrux TrOproYux
uckonaembix. ABTop Oosiee 150 HayuHbIX paboOT, B TOM YHCJIE YYEOHHKOB IO

reosiorun HedTu. Pazpaboranm Tteopuro HedTeoOpazoBaHus U (HOPMUPOBAHMS
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HE(TAHBIX MeCTOPOkAeHUH. OTKpPbUI HOBBIM THUIl MPOMBIIUICHHBIX 3ajeXen
He(TH, Ha3BaHHBIX «pyKaBooOpaszHbIMI». OOOCHOBaN MEPCHEKTUBHOCTH Boro-
VYpansckoit u 3anmagHo-Cubupckod HedTerazoHocHbIX mpoBuHIUN. Cpeau
BOKHEUITUX HAy4YHBIX pabot «Yuenue o Hehtn» (1932), «bamkupckas nHedts. Ee
3Ha4YeHHUE U mepcreKTuBb» (1932), «Mupossie HeTsIHBIC MecTOpOXKACHUD (1934),
«Btopas nedtsnas 06a3a Ha Bocroke CCCP u VYpano-OmOeHckuil He(hTEeHOCHBIH
parion».

(1936), «Ypano-Bomxkckas HedTeHocHas obnacts (Btopoe baky)» (1940),
«30pannbie counnenus» T. I, 11 (1950-1953).

Nms Axanemuka WM.M. I'yOkmna B 1930 r. mpucBoeHo MOCKOBCKOMY
HepTaHOMY WHCTUTYTY — PI'Y HedTu M rasa, B KOTOpOM YUpekJieHa HMEHHas

CTUIICHIWA OJIA CTYACHTOB.

UNIT EIGHT

Text 8.1 GEOCHEMISTRY

Geochemistry is concerned with the application of chemical principles and

techniques to geologic studies; it helps to understand how chemical elements
are distributed in the crust, mantle, and core of the earth. Over a period of several
billion years, chemical differentiation of the earth's crust has created vast rafts of
silica-rich rocks, the continents, which float on iron- and magnesium - rich rocks
of the ocean basins.

Geochemistry is the science that uses the tools and principles of chemistry to
explain the mechanisms behind major geological systems such as the Earth's crust
and its oceans. The realm of geochemistry extends beyond the Earth,
encompassing the entire Solar System and has made important contributions to the
understanding of a number of processes including mantle convection, the
formation of planets and the origins of granite and basalt.

Exploration on Geochemistry

Rudimentary forms of geochemical prospecting for ore deposits, as
described by the German scientist Georgius Agricola in his De Re Metallica
(1556), have been practiced since the 8th and 9th century AD. Modern methods of
exploration geochemistry begin with systematic collection of samples of soil, rock,

vegetation, and water. Data obtained by analysis of the samples is now interpreted
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using computer programs written specifically for this purpose. In current
world markets, with the price of most nonferrous metals at an all-time low,
exploration for metallic mineral deposits is confined largely to precious metals,
and the chief targets of geochemical prospecting are gold and platinum-group
metals.

Environmental Geochemistry

Among the various branches of earth science, environmental geochemistry
Is unique in focusing directly on public health issues related to the environment.
Trace elements, normally present in minute amounts in rocks, soil, and water, are a
major influence on health. Beneficial trace elements regulate enzymatic and
hormonal activity and are thus essential to growth and metabolism. Calcium,
magnesium, iron, manganese, cobalt, copper, zinc, and molybdenum are all
essential to good health. Other trace elements, such as mercury, are toxic; some,

such as selenium and fluorine, are beneficial in minute quantities but toxic if

concentrated. Selenium tends to be taken up by certain range plants, such as

locoweed, which poison the livestock that feed on them.

The type of bedrock beneath the soil in an area helps determine the kinds of
trace elements in the water and vegetation of the area. Geochemical analyses of
soil, water, and plants indicate how trace elements are distributed. These findings
may have serious health implications, revealing, for example, correlations between
trace-element distribution and incidence of cardiovascular disease.

Geochemical studies also provide data with which to assess the health
hazards of toxic elements and carcinogenic minerals. Selenium is especially
harmful to wildlife in heavily irrigated areas, and indoor radon has become a major
health concern because it increases the risk of lung cancer. Data on the health
effects of the wvarious asbestos minerals suggest enough variation in
carcinogenicity to warrant greater discrimination in state and federal regulations
governing the use and disposal of these minerals.

Geochemistry is the application of chemistry to the study of the earth, its
materials, and the cycling of chemicals through its systems. It is essential in
numerical dating and in reconstructing past conditions on the earth. Geochemistry is
important for tracing the transport of chemicals through the earth’s four component
systems: the lithosphere (rocky exterior), the hydrosphere (waters of the earth), the
atmosphere (air), and the biosphere (the system of living things). Biogeochemistry is
an emerging field that examines the chemical interactions between living and

nonliving systems - for example, microorganisms that act in soil formation.
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Geochemistry has important applications in environmental and economic
geology as well as in the fields of mineralogy and petrology.

http://www.memidex.com/geochemistry

EXERCISES

1. Feel the gaps in the summary of the text you have read.

Geochemistry is the geology and chemistry concerned 1) ... the chemical
composition and chemical reactions taking 2) ... within, the earth's crust.
Geochemistry is the application of chemistry to the study of the earth, its materials,
and the cycling of chemicals 3) ... its systems.

The sphere of geochemistry extends 4) ... the Earth, encompassing the entire
Solar System and has made 5) ... contributions to the understanding of a number
of processes including mantle convection, 6) ... formation of planets and the
origins of granite and basalt.

Among the various 7) ... of earth science, environmental geochemistry IS unique
in focusing directly 8) ... public health issues related to the environment.
Biogeochemistry is an 9) ... field that examines the chemical interactions between
living and nonliving systems - for example, microorganisms that act in soil
formation.

http://www.wisegeek.com/what-does-a-geochemist-do.htm

2. Find the spelling errors in the words below.
atmosphere, application, billion, cycling, encompassing, essential, formation,

governing, harmfull, normaly, process, systematic, unige
3. a) Match the verbs in column A with the words in column B

Model: obtain data

A B
make gain obtain way(s) experience
conduct follow concentrate find recommendation(s) data
analyze surveys and statistics
research contribution efforts
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b) Now use the combinations you 've made to complete the sentences below

1) Professionals to determine the most efficient, safest ways to access
groundwater.

2) Several factors to Nebraskas’s depopulation.

3) In their field work undergraduates  their academic adviser’s

4) Most new postgraduates work as field researchers or laboratory assistants for
several years so that they can the practical necessary to organize
original projects.

5) Scientists may on the earth’s components to develop theories on

how and why the earth is changing.

6) Computer programs help to interpret the by analysis of the
samples.
7) We must to reduce the costs of drilling.

8) These geology professionals often work with resource extraction companies

to make an area safe to use.

4. Read the following words:
a) be careful to pronounce them correctly

b) look up the translation of these words in the vocabulary notes and memorize them
!

geochemistry (n) [ dzi:au'kemistri] sphere (n) [sfia]

application (n) [ @plr'kerf(a)n] realm (n) [relm]

iron (n) ['aren] to encompass (v) [In'kampas]
to irrigate (v) ['rigert] magnesium (n) [mag'ni:ziam]|
enzyme ['enzaim| to emerge (v) [I'm3:d3]

carcinogenicity (n) [ ka:s(l)na'dzenisiti] microorganism(n) [ maikra(u)'a:g(e)niz(a)m]

Text 8.2 GEOCHEMIST

Can you guess the meaning of the following words (from the text below):

Substance interaction
human inteference
petroleum geologists data

to minimize and repair damage
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EXERCISES

1. Answer the following questions:

1) What do geochemists study working primarily with rocks and minerals?
2) What are usual companies and agencies where geochemists can work?
3) Do you think they can work for oil companies? If yes, give examples.
4) Have you ever read Geochemistry International journal?

5) If yes, what does this scientific resource give to its readers?

2. Match the words combinations with their Russian equivalents:

1 | Study the chemical make | A | mocroBepHbIC TaHHBIE

up

2 | to travel nationally or| B |u30aBUTBCS OT OMACHBIX HJIH
worldwide TOKCUYHBIX MaTePHAIOB

3 | to minimize damage due C | pa3nnuHbIe BElIeCTBA,
to human interference COJICPIKaIHECs B 3eMIIC

4 D | myTeniecTBOBaThH BHYTpPHU CBOEH
hard data T yip

CTpaHbl ¥ 110 BCEMY MUPY
5 | to dispose of hazardous or | E |paboraTh B rocy1apCTBEHHOM

toxic materials WJIM YaCTHOM CEKTOPE

6 | various substances found in| F |cBecTr K MEHEMYMY yIEepO OT
the earth BMEIIAaTeILCTBA YeJI0BEKa

7 | to work in the public or G | U3yunuTh XUMHUYECKUE
private sector COCTaBJISIONINC

3. Render the text given below in English:

['cOXMMHKH aHAM3UPYIOT XHMHYECKHH COCTaB TOPHBIX IOPOJ, Tra3oB H
TIOJIC3HBIX MCKOMAEMBIX; OMPEACIAIOT WX BIUSHUAC HAa OKPYXKAIOIIYIO Cpeay, M Ha
MPOLIECChI, TMPOUCXOANIME B 3eMHOM Kope. CHenuaiuctbl 3TOro mpoduis
COTPYAHUYAIOT ¢ HEPTIHBIMA KOMITAHHUSAMH, COBMECTHO C Treo(pU3nKaMU
ompenensor mecto Oyperums (well drilling) HOBBIX CKBakMH, KOHCYJIBTHPYIOT
TOPHOJOOBIBAIOIIME MPESANPHUATHS, CTPEMSCh NPEIOTBPATUTH 3PO3UI0 TOPHBIX
CKJIOHOB M 3arpsi3HEHUE PEK.

Kpome TOro, TCOXMMWKHU BBITOJHSIOT HAy4YHBIC WCCIICIOBAHUS T'€OJIOTO-
T€OXMMHUYECKOTO, MHUHEPAIOTO-TIETPOrpaQuueckoro M HKOJIOTO-TEOXUMHUYECKOTO
poIis B CICHAIM3UPOBAHHBIX JTA00PATOPHSIX.

JUIs ~ TOATOTOBKM  TPO(ECCHOHATBHBIX  T'COXUMHKOB  HEOOXOIUMBI
(byHIaMEHTaIbHbIC 3HAHHS B OOJACTH TC€OJIOTMH W XUMHUH. | €OXMMHMKH JIOJDKHBI
BIAJCTh METOJAAMH JKCIEPUMEHTAILHOTO M TEOPETUYECKOTO MOIEIUPOBAHUS

(modelling) mpupoaHbIX mpolieccoB, MeToIaMu MHCTpyMeHTampHOro (instrumental)
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daHalin3a XUMHUYICCKOro CoCrtaBa NpUPOAHBIX 06’I)CKTOB, ONpCACICHHUA a0COJIFOTHOTO

BO3pacCTa MUHCPAJIOB U T'OPHBIX IIOPOM.

Text 8.3 MARIA MATILDA OGILVIE GORDON

A woman geoscientist in the Dolomites

(1864-1939)
The Scottish Maria Matilda Ogilvie Gordon (1864-1939), or May as she was

known, was the oldest daughter of a pastoral family composed of eight children, five

boys and three girls.

The parents had good connections and friends in various schools and colleges -
all the surviving children (one died in infanthood) experienced a profound
education. Maria entered Merchant Company Schools' Ladies College in Edinburgh
at age of 9.

Already in these early years she showed a profound interest in nature, so during
holidays she enjoyed to explore the landscape of the Highlands accompanied by her
elder brother, the later geologist Sir Francis Ogilvie.

May aspired to become a musician and at age 18 she went to London to study
music, becoming a promising pianist, but already in the first year her interest to
nature prevailed and she decided for a career in science.

Studying both in London and Edinburgh she obtained her degree in geology,
botany and zoology in 1890. Maria Ogilvie hoped to follow-up their studies in
Germany, but in 1891, despite efforts and friends, even by the famous geologist
Baron Ferdinand Freiherr von Richthofen (a pioneer geologist of the Dolomites), she
was refused at the University of Berlin - as women were still not permitted to enroll
for higher education in England and Germany. She went to Munich, where she was
received friendly by eminent paleontologist Karl von Zittel (1839-1904) and
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zoologist Richard von Hertwig (1850-1927), in contrast mineralogist Paul
Heinrich von Groth (1843-1927) refused to allow the young women to enter his
laboratory. Maria Ogilvie was not allowed to enroll in a regular course of studies
even at

Munich, research was done as private person and to listen to lectures she had
to sit in a separate room with the doors half-open.

In July 1891 the couple von Richthofen invited her to join a 5-week trip to the
nearby Dolomites Mountains, visiting the Groden-Valley.

From the first day Maria Ogilvie was immensely impressed by the landscape
and soon she started an intense exploration of the area. She learned rock climbing
and visited the Mecca of geology, the small village of Predazzo. Richthofen
introduced Maria Ogilvie to alpine geology, and the travel party visited the
meadows of Stuores in the Gader-Valley. At the time Maria Ogilvie had studied
modern corals and was inclined to become a zoologist, but Richthofen, maybe also
after showing her the beautiful preserved fossil corals of Stuores, advised her to
become rather a geologist and to study and map this area.

Richthofen was over 60 and therefore he couldn't provide much support in the
field, Maria Ogilvie remembers the challenge and danger of field work, sometimes
accompanied by a local rock climber named Josef Kostner:

"When | began my field work, | was not under the eye of any Professor. There
was no one to include me in his official round of visits among the young geologists
in the field, and to subject my maps and sections to tough criticism on the ground.
The lack of supervision at the outset was undoubtedly a serious handicap."

(Ogilvie Gordon 1932)

For two summers she hiked, climbed and studied various areas in the
Dolomites and instructed local collectors to carefully record and describe their fossil
sites. In 1893 she published the results in an article titled "Contributions to the
geology of the Wengen and St. Cassian Strata in southern Tyrol", where she, as
gifted drawer, published not only detailed figures of the landscape of the Dolomites,
but also important contributions to the, at the time still poorly known, stratigraphic
record of the Dolomites, establishing marker horizons and describing the ecology of
various fossil corals associations. She alone described 345 species from the today
1.400 known species of molluscs and corals of the Wengen and St. Cassian
Formations.

The published paper, extract of their thesis "The geology of the Wengen and

Saint Cassian Strata in southern Tyrol", finally earned her respect by the scientific
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community, and more important: her DSc degree in 1893 from the University
of London (times finally had changed) - the first female DSc in the United
Kingdom.

The same year she returned into the Dolomites to proceed with her geological
and paleontological research and in 1894 she published her second important

contribution, the "Coral in the Dolomites of south Tyrol." Therein Maria
Ogilvie emphasized that the systematic of corals must be based on microscopic
examination and characteristics, not as it was usually done at the time, simply on
superficial resemblance.

In 1895 she returned to Aberdeen, where she married a longstanding admirer,
the physician Dr. John Gordon, husband who (unusual for the times) respected and
encouraged her passion for the Dolomites. He and the four children accompanied
Maria Ogilvie, despite the difficulties of travels, on various excursions into the Pale
Mountains.

In 1900 she returned to Munich, becoming the first woman to obtain a PhD at
the local University for her previous work in this city (also in Germany times
changed). As thank to her old mentor, paleontologist von Zittel, she translated his
extensive

German research on the "Geschichte der Geologie und Palaeontologie™ into
English as "The History of Geology and Paleontology."

Maria Ogilvie continued her studies and continued to publish, mostly privately.
In 1913 she was preparing another important work about the geology and
geomorphology of the Dolomites, to be published in Germany, but in 1914 with the
onset of World War | and the death of the publisher the finished maps, plates and
manuscripts were lost in the general chaos.

This was a hard setback, but like so many times before Ogilvie would not
surrender. In 1922 she returned into the Dolomites, where she encountered the
young palaeontologist Julius Pia, who, during the war, had carried out research in
the Prags Dolomites. Both became friends, and in 1922 to 1925 they explored the
Dolomites many times together.

She published copious volumes of the tectonic evolution of the Dolomites, and
also books of geology for the interested layman, hoping to share her fascination of
the Dolomites with others - one of the first examples of modern geological guide
books for the region.

Maria Matilda Ogilvie Gordon succeeded against all odds and unequal

treatment of women to study geology and achieve important results in this field. Still

77



today, mapping in the field, many observations of Maria can only be confirmed
by modern geologists; some of their field work is based on her heritage.

To remember her contributions in paleontology in 2000 a new fossil fern genus
discovered in Triassic sediments of the Dolomites was named after Maria Gordon —
Gordonopteris lorigae.

http://historyofgeology.fieldofscience.com/2011/06/women-geoscientist-in-
dolomites-maria.html#sthash.1K6VY x8B.dpuf

EXERCISES

1. Answer the questions to the text.

1) What kind of education did Maria get?

2) At what age did Maria Ogilvie decide to take up a carrier in science?

3) How deep was Maria’s interest in music?

4) At the end of the X1X-th century it was not at all easy for women to enroll for
higher education. Can you describe how Maria Ogilvie Gordon managed to study in
Munich?

5) What did Maria consider as a serious handicap at the outset?

6) Did Maria Ogilvie realized the risks of the field work?

7) What was so special about her article titled "Contributions to the geology of the

Wengen and St. Cassian Strata in southern Tyrol"”, which she published in 1893?

2. Match the adjectives in column A with the nouns in column B.

A B

1. superficial admirer
2. important volumes
3. tectonic family

4. microscopic interest
5. profound evolution
6. pastoral resemblance
7. copious examination
8. longstanding contribution

3. Fill the gaps with a word from the text.
1) Already in these early years she showed a interest in nature, so during
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holidays she enjoyed to explore the landscape of the Highlands accompanied by her
elder brother,

2) Studying both in London and Edinburgh she obtained her in geology,
botany and zoology in 1890.

3) Julius Pia out research in the Prags Dolomites.

4) She published volumes of the tectonic evolution of the Dolomites.

5) Dr. John Dr. John Gordon, Maria’s husband and encouraged her
passion for the Dolomites.

6) Maria Matilda Ogilvie Gordon succeeded against all odds and unequal

of women to study geology and achieve important results in this field.

4. Be ready to have a talk on the hard way to higher education and science for

women at the end of the X1X-th century.

UNIT NINE
Text 9.1 HYDROGEOLOGY

Hydrogeology is the branch of geology dealing with the waters below the
earth's surface and with the geological aspects of surface waters. It is the study of
water movement through rock: the movement of subsurface water through rocks and
the effect of moving water on rocks, including their erosion. This branch of the earth
sciences investigates the flow of water through aquifers and other shallow porous
media (typically less than 450 m or 1,500 ft below the land surface.) The general
flow of fluids (water, hydrocarbons, geothermal fluids, etc.) in deeper formations is
also a concern of geologists, geophysicists and petroleum geologists. Hydrogeology
IS an interdisciplinary subject; it can be difficult to account for the chemical,
physical, biological and even legal interactions between soil, water, nature and
society.

Groundwater is a slow-moving, viscous fluid; many of the empirically derived
laws of groundwater flow can be alternately derived in fluid mechanics from the
special case of Stokes flow (viscosity and pressure terms, but no inertial term). The
study of the interaction between groundwater movement and geology can be quite
complex. Groundwater does not always flow in the subsurface down-hill following
the surface topography; groundwater follows pressure gradients (flow from high

pressure to low) often following fractures and conduits in circuitous paths.


https://en.wikipedia.org/wiki/Porous_medium
https://en.wikipedia.org/wiki/Porous_medium
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Legal
https://en.wikipedia.org/wiki/Surface_topography

Traditionally, the movement of groundwater has been studied separately from
surface water, climatology, and even the chemical and microbiological aspects of
hydrogeology (the processes are uncoupled). As the field of hydrogeology matures,
the strong interactions between groundwater, surface water, water chemistry, soil
moisture and even climate are becoming more and more clear. For example: Aquifer

drawdown or overdrafting and the pumping of fossil water may be a

contributing factor to sea-level rise.

Groundwater is a highly useful and often abundant resource. However, over-
use, or overdraft, can cause major problems to human users and to the environment.
The most evident problem (as far as human groundwater use is concerned) is a
lowering of the water table beyond the reach of existing wells. As a consequence,
wells must be drilled deeper to reach the groundwater; in some places (e.g.,
California, Texas, and India) the water table has dropped hundreds of feet because
of extensive well pumping. In the Punjab region of India, for example, groundwater
levels have dropped 10 meters since 1979, and the rate of depletion is accelerating.
A lowered water table may, in turn, cause other problems such as groundwater-
related subsidence and saltwater intrusion. Groundwater is also ecologically
important. The importance of groundwater to ecosystems is often overlooked, even
by freshwater biologists and ecologists. Ground waters sustain rivers, wetlands, and

lakes, as well as subterranean ecosystems within karst or alluvial aquifers.

Not all ecosystems need groundwater, of course. Some terrestrial ecosystems
— for example, those of the open deserts and similar arid environments — exist on
irregular rainfall and the moisture it delivers to the soil, supplemented by moisture in
the air. While there are other terrestrial ecosystems in more hospitable environments
where groundwater plays no central role, groundwater is in fact fundamental to
many of the world’s major ecosystems. Water flows between groundwaters and
surface waters. Most rivers, lakes, and wetlands are fed by, and (at other places or
times) feed groundwater, to varying degrees. Groundwater feeds soil moisture
through percolation, and many terrestrial vegetation communities depend directly on
either groundwater or the percolated soil moisture above the aquifer for at least part
of each year. Hyperemic zones (the mixing zone of stream water and groundwater)
and riparian zones are examples of ecotones largely or totally dependent on

groundwater.
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Taking into account the interplay of the different facets of a multi-component
system often requires knowledge in several diverse fields at both the experimental
and theoretical levels.

http://www.scienceclarified.com/everyday/Real-Life-Chemistry-Vol-

8/Hydrology.html

EXERCISES

1. Put the sentences in the order they are used in the text (the first one is done for
you):

lc 2...3...4...5...6...7...
a) Not all ecosystems need groundwater, of course.
b) Traditionally, the movement of groundwater has been studied separately from
surface water, climatology, and even the chemical and microbiological aspects of
hydrogeology (the processes are uncoupled).
¢) Hydrogeology is the branch of geology dealing with the waters below the earth's
surface and with the geological aspects of surface waters.
d) Groundwater feeds soil moisture through percolation, and many terrestrial
vegetation communities depend directly on either groundwater or the percolated soil
moisture above the aquifer for at least part of each year.
e) The general flow of fluids (water, hydrocarbons, geothermal fluids, etc.) in deeper
formations is also a concern of geologists, geophysicists and petroleum geologists.
f) The importance of groundwater to ecosystems is often overlooked, even by
freshwater biologists and ecologists.
g) The study of the interaction between groundwater movement and geology can be

quite complex.

2. Now give a Russian translation of the sentences above.

3. Feel the gaps in the text below with the words from the box.

significant, deep, water, human,
Important, arid, industrial, close,
multiple, urban, unsaturated, some

Most land areas on Earth have some form of aquifer underlying them,
sometimes at 1) ... depths. In some cases, these aquifers are rapidly being depleted

by the 2) ... population.

Aquifers are critically 3) ... in human habitation and agriculture.
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Deep aquifers in 4) ... areas have long been water sources for irrigation. Many
villages and even large cities draw their 5) ... supply from wells in aquifers.
Municipal irrigation and 6) ... water supplies are provided through large wells. 7) ...
wells for one water supply source are termed "wellfields", which may withdraw
water from confined or unconfined aquifers.

Using ground water from 8) ..., confined aquifers provides more protection
from surface water contamination. 9) ... wells, termed "collector wells,” are
specifically designed to induce infiltration of surface (usually river) water.

Aquifers that provide sustainable fresh groundwater to 10) ... areas and for
agricultural irrigation are typically 11) ... to the ground surface (within a couple of
hundred metres) and have some recharge by fresh water. This recharge is typically
from rivers or meteoric water (precipitation) that percolates into the aquifer through

overlying 12) ... materials.

4. Read the following words:
a) be careful to pronounce them correctly;

b) look up the translation of these words in the vocabulary notes and memorize them

aquifers (n) ['ekwifo] percolation (n) [ p3:k(a)lerf(a)n]
subsurface (n) [ ,sab's3:fis] intrusion (n) [m'tru:3(a)n]
to uncouple (v) [an'kapl] arid (adj) ['erid]
to drawdown (v) ['dra: daun] karst (adj) [ka:st]
subsidence (n) [sob'said(o)n(t)s] alluvial (adj) [2'lu:vial]
moisture (n) ['moisifa] riparian (adj) [rar'pearion]
abundant (adj) [o'bandant] overdraft (n) ['ouvaedra:ft]
Text 9.2 HYDROGEOLOGIST

Can you guess the meaning of the following words (from the text below):

hydrogeologist (n)
water reservoir
underground wate

pollution(n)
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well tapping

strategies.

A hydrogeologist is a geologist or a scientist who studies the earth and how
water interacts with the earth - how it is distributed in the earth and how the earth
affects its properties. He or she conducts field studies to determine the location, size,
and movement of underground water reservoirs. Research hydrogeologists often
analyze soil, rock, and water samples in laboratories to check for contaminants and
other abnormalities. Professionals who work for private research foundations and
nonprofit environmental groups advocate public awareness of pollution concerns and
advocate more responsible use of groundwater resources. A strong knowledge of
geologic principles, environmental science, statistics, and physics is essential in the
job.

Most hydrogeologists work for universities and private research laboratories.
They conduct independent field and laboratory research to learn more about the
hydrogeologic activity in a particular area. Scientists might take soil and water
samples from a reservoir to test them for pollution and natural contaminants, such as
toxic elements and living bacteria.

A research hydrogeologist can determine whether groundwater is safe for use
in industry and commercial consumption.

A hydrogeologist may be employed by a consulting firm to help determine the
best ways to access and extract groundwater resources. Scientists utilize advanced
computer programs and imaging technology to map groundwater reservoirs and
simulate different drilling and well tapping strategies. A detailed understanding of
engineering is important in the design of drills and water treatment facilities.

Government hydrogeologists are often involved in making and improving
laws related to groundwater usage. Professionals analyze geologic surveys and
statistics to determine the most efficient, safest ways to access groundwater. They
calculate the size of wells and predict when resources are eventually drained.
Scientists use their data to create detailed, official reports and advise government
officials on the creation of new policies.

An experienced hydrogeologist might choose to work for an environmental
protection group or specialized research facility to help educate the public about
groundwater issues. They create educational websites and books, and work directly
with the public to promote awareness of the dangers of pollution and the importance
of sustainability. Many hydrogeologists become involved in active cleanup efforts in

areas that have become polluted by waste or oil spills.



In most countries, the minimum educational requirement to become a
hydrogeologist is a bachelor's degree in hydrology, geology, or environmental
science. Individuals who want to conduct independent research studies or become
involved in policymaking are often required to hold doctoral degrees. Most new
hydrogeologists work as field researchers or laboratory assistants for several years
so that they can gain the practical experience necessary to organize original projects.

http://water.usgs.gov/edu/hydrology.html

EXERCISES
1. Answer the following questions:

1) What disciplines are of primary importance for studying hydrogeology?

2) What are professional duties of a research hydrogeologist?

3) How do hydrogeologists determine whether groundwater is safe for use in
industry and commercial consumption?

4) Which way may professional hydrogeologists influence groundwater usage?
5) What can experienced hydrogeologists do to help educate the public about
groundwater issues?

6) Do you think there is a difference between the words geohydrologists and
hydrogeologists? Which one refers to specialists working within geology and which

means a geologist who works within hydrology?

2. Match the words combinations with their Russian equivalents:

1 to test for toxic elements and A
living bacteria
2 . . B | mpoBepsTh Ha  TOKCHYECKHE
to conduct field studies POBEP
DJICMCHTHBI U MHKpOOpFaHI/I3MBI

pe3epByap rPYHTOBBIX BOJ

3 C | mpoBOaUTH MOJIEBBIE
to clean up polluted areas
HUCCIICA0BAHUSI
4 | to create new environmental | D | co3maBaTh HOBYH CTPaTErwio
policies OXPaHbI OKPYKAIOIICH CPEJIbI
5 | underground water reservoirs | E | BOJOOYMCTHBIC COOPYKCHUS
6 —_ F | mpupoaHbBIe 3arpsA3HSIOIIIe
water treatment facilities PHpOZL P H
BEIICCTBa
7 G | IpUBOAUTH B MOPSAOK

natural contaminants

3arpsA3HEHHBIE TEPPUTOPUU

3. Read the text Hydrogeologist again and complete the following sentences:

1) Hydrogeology studies how waters are distributed in the earth and how the earth

affects its
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2) A hydrogeologistisa _ whoresearches __ systems.

3) Some people think that _ and hydrogeology work on the same problems but
their methods are different.

4) Groundwater hydrogeologists usually concentrate on how groundwater _ with
other surfaces like soil and air.

5) One of the hydrogeologists’ tasks is to predict when water resources eventually
be

6) Field research is conducted to learn more about the hydrogeologic activity in a
particular ___.

7) Advanced computer programs and imaging technology can alsobe  to map
groundwater reservoirs and simulate different drilling and well tapping strategies .
8) Very often hydrogeologists take part in _____ efforts in areas that have become
polluted by waste or oil spills.

9) To promote awareness of the dangers of pollution and the importance of

sustainability educational websites and books are created.

Text 9.3 GOLOVKINSKY NIKOLAY ALEKSEEVITCH

A GEOLOGIST, PROFESSOR, AND WRITER

(1834-1897)

Russian geologist Nikolay Alekseevich Golovkinsky was born in a small town

of Yaran in Kazan province to the family of district court investigator. Due diligence
in the service his father was awarded the Order of St. Anne 3rd degree and thus
granted the nobility, which gave his children the right to study at the university. And

the family was large - five sons and two daughters.
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In 1851 N.A. Golovkinsky entered Kazan Imperial University to study
medicine but after a year he realized it was not his line and left the university to join
the army.

Soon after the beginning of the Crimean war he was sent to Sevastopol by
personal request. For taking part in the Crimean campaign he received decoration —
a bronze medal on Andrew’s ribbon. On having resigned from the military service
N.A. Golovkinsky entered Kazan University again and in 1861 he graduated from
the Physics and Mathematics Department.

In 1864 -1868 N.A. Golovkinsky worked in Kazan University as a freelance
associate professor; worked and studied abroad; 1868 — 1869 publishes famous
paper. On Permian formations in the central part of the Volga-Kama basin. This
brought him Doctor’s degree and professorship.

Nikolay Alekseyevich Golovkinskiy is better known as a famous Crimean
geologist. In 1877-1881 he headed Novorossiya (modern Odessa) University.
Conducting geological and hydro-geological researches on Crimea Peninsular
Golovkinsky was one of those who organized the first "artesian observatory" as a
model of hydro-geological station. Full member of St. Petersburg Mineralogy
Society (since 1867) he took part in several meetings of Russian naturalists.He spent
25 years working in the University of Novorossiya (nowadays the University of
Odessa). In 1886 he retires and moves from Odessa to the Crimea, where he already
had a mansion near Alushta. The place got the name of “Professors’ Corner’’ since a
lot of eminent scientists built their cottages near the house of Golovkinskiy. Not far
from Alushta there is a beatiful waterfall named after him Golovkinsky Waterfall
because the scientist was the first to describe it.

Distinguished Crimean professor Nikolay Alekseyevich Golovkinskiy did a lot
for the peninsula: he devoted many years making active studies of the hydrogeology
of the Crimea, and of its mountain relief. It was him who found the rests of
mammoth's skeleton, in the valley of Sotera. Only thanks to Professor Golovkinskiy
first urban water supply appeared in the Crimea, so new ground irrigation and
artesian water extraction systems were introduced.

http://paleostratmuseum.ru/Golovkinsky.html

EXERCISES
1. Put the words in the sentences in the right order
1) geologist province in (2) Russian was N. A. Golovkinsky a of Yaran small town
born Kazan.

2) Kazan 1851 medicine N.A. Golovkinsky University in to Imperial study entered
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3) Sevastopol Crimean after Soon he to the (2) sent of war beginning was
4) University In as professor freelance N.A. Golovkinsky associate a Kazan
worked

5) from to the and moves Odessa retires Crimea When he(2)

2. Read the text about N.A. Golovkinsky and tell if the given sentences are TRUE or
FALSE.

1) N.A. Golovkinsky spent 25 years working in the University of Kazan.

2) In the Crimea Professor had a mansion near Alushta next to a beautiful waterfall.
3) On having resigned from the military service N.A. Golovkinsky entered Kazan
University.

4) His famous paper “On Permian formations in the central part of the Volga -
Kama basin.” brought him Doctor’s degree and professorship.

5) His father received decoration — a bronze medal on Andrew’s ribbon.

6) Golovkinsky was one of those who organized the first "artesian observatory" as
a model of hydro-geological station.

7) Only thanks to Professor Golovkinskiy first urban water supply appeared in

Kazan.

3. Render in English the text about Professor P.l. Krotov, the geologist of Kazan

University.

Kpotos Ilerp UBanoBuu (1852 - 1914)

reoJior, reorpadg, reomopgoJior.

Kporos Iletp MBanoBuu poauicsa B cene Enoso I'nmazoBckoro yezna Bsrckon
ryoepuun. OOpa3oBaHue TOJY4YMSI HAa (PUBMKO-MATEMATHUYECKOM (PaKyjbTeTe
Ka3zanckoro yHuBepcuTeTa, rjie OKOHYUI Kypc B 1878 rony.

Cayxebnas nestenbHOCTh KpoToBa cBsizana ¢ KazaHCKMM yHUBEPCUTETOM.

C 1878 r. — npenonasarens Kazanckoro ynusepcurera. B 1880 rogy 3amurun
muccepramuio  (to defend a dissertation/thesis) «O wMuHepaabHOM cocTaBe
OKaMEHEeJIOCTe» M C OCEHU TOTO K€ Tojia MPEernoiaBajll MUHEPATIOTHUIO U TEOJIOTHIO
Ha MenunMHCKOM (pakynbrere. B 1883 — 1914 rr. — nepBeIit nmpodeccop reorpadun
Kasanckoro yHuBepcuteTa, 3aBenyrommii kadeapoir reorpadum (head of
Geography department).

Hayunast nestenbHOocTh (research activity) Ilerpa KporoBa Bcereno

MNOCBAIICHA H3YYCHUIO TI'COJOrMYCCKOIo CTpPOCHHA M IIOJIC3HBIX HCKOIIA€MBbIX
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(minerals) ceBepo-BocTouHBIX TyOepHuit (provinces) Eppomeiickoit Poccum.
KpotoBriMm Hameuatansl 6osiee 40 crareii B « Tpymax» (“Proceedings”) Kazanckoro
Hayunoro O0miectBa. M3 Hux BakHeimme: «MaTepuaisl s reosioruu BsaTckoit

ryoepauny; «['eomornueckne wuccnenoBanus (geological investigations) mo
Bonre mexnay Huxaum Hosropogom u Kazansio»; «K Bompocy 006 0THOCHTETBHOM
JPEBHOCTH OCTATKOB KAMEHHOTr0 Beka Ha p. Oke»; «Cneasl JIETHUKOBOIO MEPUO/IA B
CEBEPO-BOCTOYHOM vacTu EBpormeiickoii Poccun un Ha Ypasie u Ha 3anajHEM CKIIOHE
Uepabiackoro u ConukaMckoro Ypana»; «O AUCIOKaUMsIX NEPMCKUX IIJIACTOB B
Bsarckoii u Kazanckoit rybepuumny; «3anaun HayqHOH reorpaduu U MOCTaHOBKa €€
npenogaBanus kK KazaHckoMy yHUBEPCUTETY» U TIP.

B 1888 rony IL.M.KporoB mnomydwms cTeneHb JOKTOpa 3a COYMHEHHUE
«l'eonoruueckue UCCAEIOBAHMUS HA  3aMaJHOM  CKJIOHE YUepJpIHCKOTO U
Conukamckoro Ypanay.

http://kpfu.ru/imoiv/etnograficheskij-muzej/personalii/krotov-petr-ivanovich

4. Be ready to have a talk (conference) about the scientists who worked or studied in

the field of geology in Kazan University.

UNIT TEN

Text 10.1 LAND AND RESOURCES OF RUSSIA

17,075,200 sq km

Area 6592 770 sq mi
) 37,653 km
Coastline 23396 mi
Elbrus

Highestpoint - o /o 118,510 ft

Russia is the largest country in the world, covering more than one-eighth of the
Earth's inhabited land area. Russia is also the world's ninth most populous nation
with nearly 144 million people (November of 2014).

Russia’s expansive border measures more than 62, 269 km (38,700 miles),
abutting a great number of countries and bodies of water. On the north Russia is
bounded by extensions of the Arctic Ocean: the Barents, Kara, Laptev, East
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Siberian, and Chukchi seas. On the east the country is bounded by the Pacific Ocean
and several of its extensions: the Bering Strait (which separates Russia from
Alaska), the Bering Sea, the Sea of Okhotsk, and the Sea of Japan (East Sea). In the

extreme southeast Russia touches the northeastern tip of North Korea.

On the south it is bounded by China, Mongolia, Kazakhstan, the Caspian Sea,
Azerbaijan, Georgia, and the Black Sea. On the southwest it is bounded by Ukraine,
and on the west by Belarus, Latvia, Estonia, the Gulf of Finland, and Finland. In the
extreme northwest, Russia is bounded by Norway. Lithuania and Poland border
Kaliningrad, a Russian oblast (region) on the Baltic Sea that is isolated from the
main part of Russia.

The Russian economy ranks as the fifteenth largest by nominal GDP and sixth
largest by purchasing power parity (in 2015). Russia's extensive mineral and energy
resources, the largest reserves in the world, have made it one of the largest producers
of oil and natural gas globally.

Mining is a major sector of the Russian economy and provides a sizable share
of the country’s exports. Russia 1s a leading producer of nickel and aluminum.
Nickel ores are extracted primarily in eastern Siberia, although significant deposits
are also located in the Kola Peninsula near Murmansk. Aluminum bauxite deposits
are located mainly in the Urals and northwest European Russia near Saint
Petersburg; other deposits are found in western and eastern Siberia.

Russia ranks among the world’s top five producers of gold, silver, and
diamonds. Gold is mined in the Urals, western Siberia, and the Lena River valley of
eastern Siberia. Most diamonds are extracted in the republic of Sakha (Yakutia) in
northeastern Siberia, and nearly all the output is exported. Silver is mined in the far
eastern region, and as a coproduct at gold mines in the Urals and western Siberia.

Russia is also among the top five producers of lead, copper, and uranium ores.
Lead is mined in European Russia and western Siberia, copper in the southern Urals,
and uranium in eastern Siberia. Russia is also an important producer of iron and zinc
ores. Most iron extraction takes place in the Kursk region of western Russia, while
zinc is mined in Siberia.

Russia leads the world in reserves of natural gas. It ranks second in reserves of
coal, and eighth in reserves of oil. Coal accounted for most Soviet energy production
until the late 1950s, when a gradual shift to oil and gas began.

Today, Russia is the world’s largest exporter of natural gas and the second
largest exporter of oil. Because Soviet economic planners built an economy that

ignored the real cost of energy use, Russia is also the world’s third-largest energy
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consumer even though its GDP is small by Western standards. Steam-driven power
plants fueled primarily by natural gas supply 65 percent of the country’s electricity.
Hydroelectric power plants and nuclear power plants provide most of the remainder.

The energy sector is essential to Russia’s long-term economic recovery. After
dropping sharply in the 1990s, oil production expanded dramatically. In the early
2000s increased oil and gas production accounted for about 50 percent of the
country’s total industrial growth.

Oil and gas were the leading earners of foreign exchange, accounting for
approximately half of total Russian exports. Private oil companies led the surge in
oil production. To continue rapid growth in the future, the oil industry would need to
speed up exploration activities and develop new oil fields. In the long run, natural
gas has the potential to become even more important to Russia’s economic
prosperity than oil.

Russia’s principal oil and gas fields lie in western Siberia, which accounts for
about two-thirds of total oil production and more than four-fifths of total gas
production. Fields in the Volga-Urals region account for about one-quarter of total
oil production and less than one-tenth of gas output. Key regions of coal production
include western Siberia, which produces about three-quarters of the country’s coal,
and the Kuznetsk Basin in the Volga-Urals region. Most coal output is mined in
Siberian fields along the Trans-Siberian Railroad.

http://countrystudies.us/russia/59.htm

EXERCISES

1.Put the sentences in the order they are used in the text (the first one is done for

you):
Ib 2..3...4...5...6...7...8...9 ...

a) Mining is a major sector of the Russian economy and provides a sizable share of
the country’s exports.

b) Russia is the largest country in the world, covering more than one-eighth of the
Earth's inhabited land area.

c¢) Aluminum bauxite deposits are located mainly in the Urals and northwest
European Russia near Saint Petersburg.

d) Russia’s extensive mineral and energy resources, the largest reserves in the world,

have made it one of the largest producers of oil and natural gas globally.
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e) Russia’s principal oil and gas fields lie in western Siberia, which accounts for
about two-thirds of total oil production and more than four-fifths of total gas
production.

f) Today, Russia is the world’s largest exporter of natural gas and the second largest
exporter of oil.

g) To continue rapid growth in the future, the oil industry would need to speed up
exploration activities and develop new oil fields.

h) After dropping sharply in the 1990s, oil production expanded dramatically.

1) Russia’s expansive border measures more than 62, 269 km (38,700 miles),
abutting a great number of countries and bodies of water.

J) Nickel ores are extracted primarily in eastern Siberia.

2. Now give a Russian translation of the sentences above.

3. Fill the gaps in the text below with the words from the box.

among extraction world leading globally

economy top coal mined

The Russian 1) ... ranks as the fifteenth largest by nominal GDP and sixth
largest by purchasing power parity (in 2015). Russia's extensive mineral and energy
resources have made it one of the largest producers of oil and natural gas 2) ....
Russia is a 3) ... producer of nickel and aluminum. Mining areas of lead, copper,
and uranium ores have placed Russia 4) ... the world’s top five producers of these
metals. Most iron 5) ... takes place in the Kursk region of western Russia, while

zinc is mined in Siberia. Russia ranks among the world’s

6) ... five producers of gold, silver, and diamonds. Russia leads the 7) ... in
reserves of natural gas. 8) It ranks second in reserves of 8) ..., and eighth in reserves

of oil. Most coal output is 9) ... in Siberian fields.

4. Read the following words:
a) be careful to pronounce them correctly;
b) look up the translation of these words in the vocabulary notes and memorize

them.
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economy (n) [I'konomi] copper (n) I ['kopa]

inhabited (adj) [mm'habrtid] bauxite (n) ['boksart]

growth (n) [graub] consumer (n) [ken'sju:ms]

to purchase (v) ['p3:tfes] producer (n) [pro'dju:sa]

uranium (n) [jua'remrom| exporter (n) [IK'spa:ta], [ek-]

coal (n) [koul] mine (n) [mam]

lead (n) [led] to rank (V) [reepk]

ore (n) [27] expansive (adj) [K'span(t)siv]
Text 10.2 OIL AND GAZ ENGINEERING

Can you guess the meaning of the following words (from the text below):
logging(n)

to deplete(v)

reservoir simulation

reservoir rock

artificial (adj)

estimation (n)

Gas and Oil engineering is a field of engineering concerned with the
activities related to the production of hydrocarbons, which can be either crude oil or
natural gas. Exploration by earth scientists and petroleum engineering are the oil and
gas industry's two main subsurface disciplines, which focus on maximizing
economic recovery of hydrocarbons from subsurface reservoirs. Petroleum geology
and geophysics focus on provision of a static description of the hydrocarbon
reservoir rock, while petroleum engineering focuses on estimation of the recoverable
volume of this resource using a detailed understanding of the physical behavior of
oil, water and gas within porous rock at very high pressure.

The combined efforts of geologists and petroleum engineers throughout the
life of a hydrocarbon accumulation determine the way in which a reservoir is
developed and depleted, and usually they have the highest impact on field

economics. Petroleum engineering requires a good knowledge of many other related
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disciplines, such as geophysics, chemical engineering and mining
engineering, petroleum geology, formation evaluation (well logging), drilling,
economics, reservoir simulation, reservoir engineering, well engineering, artificial

lift systems, completions and oil and gas facilities engineering.

Oil and gas engineers ask questions such as: Can refining processes be
redesigned to reduce pollution? How is crude oil refined into marketable products?

Can natural gas be more efficiently extracted?

Oil and gas engineering involves the production of oil and gas in an economical
and environmentally safe manner. The technical knowledge and hands-on
experience you’ll gain in this program are specific to industry requirements, so you
can be sure your degree will be relevant to your chosen field. During the course of
your studies, much of your learning will occur in class, during tutorials, and through
completing a team-based design course in your fourth year.

Oil and gas engineers enjoy local and international career prospects because the
skills they possess are in constant demand. You’ll have global opportunities to work
for various petroleum industry organizations, production and service companies,
regulatory agencies, and more.

A degree in engineering can also be used as a stepping-stone to graduate
studies or a professional degree such as law, medicine, veterinary medicine, or
architecture.

http://www.coventry.ac.uk/course-structure/engineering-environment-and

EXERCISES

1. Answer the following questions:
1) What questions do oil and gas engineers set as a priority in their professional

activities?
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2) What is the difference in the activities of Petroleum geology scientists and Oil
and gas engineers?

3) What helps oil and gas engineering professionals to be in great demand?

4) Why do you think combined efforts of petroleum geologists and oil and gas
engineers are so important?

5) Can you name the disciplines that oil and gas engineers should study?

2. Match the words combinations with their Russian equivalents

1 | related to the production of A | cocpenoTouuThCs Ha
hydrocarbons NPEJIOCTABICHUH OMTUCAHUS
2 B | umeTs Xopolue maHCkl clieIaTh
combined efforts Kapbepy Kak JJoOMa, TaK U 3a
pyoOexxom
3 | technical knowledge and C

. COBMCCTHBLIC YCHUIIHUA
hands-on experience

4 | to focus on provision of a| D | TexHuYecKue 3HAHUS U
description NPAKTUICCKHUIA OTIBIT

5 . . E | opomykimsa, orBedaromas
oil refining processes PORYKIL H
TpeOOBAHUSM PHIHKA,

6 | enjoy local and international | F

POIECCHI EPEPadOTKH HEDTH
career DFOSPECtS pont pep (b

7 G | cBsA3aHHBIE C IPOU3BOJICTBOM
marketable products P A
YTJIEBOJIOPOJIOB

3. Read the text again and complete the following sentences:

1) Two main oil and gas subsurface disciplines, are by earth scientists and
petroleum__.

2) Petroleum geology and geophysics accomplish a static description of the
hydrocarbon ___ rock.

3) Petroleum engineering focuses on ____ of the recoverable volume of resource of
oil, water or gas.

4) Oil and gas engineering involves the production of oil and gas in an economical
and ___ safe manner.

5) Subsequent development training for oil and gas __ has usually been done
within oil companies.

6) Specific to industry ___ technical knowledge and hands-on experience will be
gained in this program.

7) Oil and gas engineering experts are given global ____ to work for various industry

organizations and oil companies.

04


http://en.wikipedia.org/wiki/Geophysics

8) A degree in engineering might be a stepping-stone to __ studies or various
professional degrees.
9) Crude oil and natural gas should be efficiently ___ and refined into marketable

products?

4. Render the text given below in English:

HedTrerazoBsle HHKEHEPH 3aHMMAIOTCS MIOMCKOM YIJICBOJOPOIHBIX PECYPCOB
(hydrocarbon resources), y4actByioT B BOccTaHOBIICHHHU (FECOVery), pa3BUTHH U
nepepabotke (Processing) nedru u raza. MIx HaBBIKK OXBATHIBAIOT IIUPOKHA CIICKTP
WHKEHEPHBIX JTUCIHIUIMH, BKJIIOYash TCOJOTHI0, XHMHYECKOEC, MEXaHHUECKOE H
IpakITaHCKOE CTPOUTEIIbCTBA.

DTH CHEHUATUCTBI 00€CICUYNBAIOT MPOMBIIIICHHBIE TPEANPUATHS HOBEHITHMH
TEXHOJIOTHUSIMH JII1 ONTHMHU3AIMK IIPOM3BOJCTBA, CIIOCOOCTBYIOT ITOBBIIICHHIO
3 peKTUBHOCTH Tporecca a00bum roprounx (combustible) yrmeBomopomos.
CoBpeMeHHBIC METOJbI Pa0OThI HE(PTETa30BBIX HHKEHEPOB MAIOT BO3MOYKHOCTH
oreparopam  (Operators) yBeJIMYUTh MPOU3BOAMTEIBHOCTh  YIJICBOJOPOIHBIX
MECTOPOKICHUU.

WmkeHepbl He(TErazoBoil OTpacid COCTABJISIOT OMUCAHUE IUIACTOBOTO
pe3epByapa (reservoir) ¥ KOHTPOJMPYIOT IWHAMHMKY pacxoja yYrieBOIOPOIOB.
[IpodeccroHampHast IeATEIBHOCTh HEe(TEra3oBble HHKEHEPOB IPOXOIUT Yepe3 BECh
KM3HCHHBIM  [HMKJIAa MECTOPOXKIACHHS OT  HHTEPIPETAMHd  T'€O0JIOTHYECKHX
uHpopManuu 10 cOopa M aHajaM3a MPOU3BOACTBEHHBIX NaHHBIX (data) B pexume

peanibHoOTO (real-time) BpeMenu.

Text 10.3 ALFRED NOBEL A MAN OF CONTRAST

Alfred Nobel, the great Swedish inventor and industrialist, was a man of many
contrasts. He was the son of a bankrupt, but became a millionaire; a scientist with a
love of literature, an industrialist who managed to remain an idealist. He made a
fortune but lived a simple life, and although cheerful in company he was often sad
in private. A lover of mankind, he never had a wife or family to love him; a
patriotic son of his native land, he died alone on foreign soil. He invented a new
explosive, dynamite, to improve the peacetime industries of mining and road
building, but saw it used as a weapon of war to Kkill and injure his fellow men.
During his useful life he often felt he was useless: “Alfred Nobel”, he once wrote of

himself, “ought to have been put to death by a kind doctor as soon as, with a cry, he
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entered life.” World-famous for his works he was never personally well
known, for throughout his life he avoided publicity. “I do not see”, he once said,
“that 1 have deserved any fame and I have no taste for it,” but since his death, his
name has brought fame and glory to others.

He was born in Stockholm on October 21, 1833 but moved to Russia with his
parents in 1842, where his father, Immanuel, made a strong position for himself in
the engineering industry. Immanuel Nobel invented the landmine and made a lot of
money from government orders for it during the Crimean War, but went bankrupt
soon after. Most of the family returned to Sweden in 1859, where Alfred rejoined
them in 1863, beginning his own study of explosives in his father's laboratory. He
had never been to school or university but he had studied privately and by the time
he was twenty was a skilful chemist and excellent linguist, speaking Swedish,
Russian, German, French and English. Like his farther, Alfred Nobel was
imaginative and inventive, but he had better luck in business and showed more
financial sense. He was quick to see industrial openings for his scientific inventions
and build up over 80 companies in 20 different countries. Indeed his greatness lay in
his understanding ability to combine the qualities of an original scientist with those
of a forward-looking industrialist.

But Nobel’s main concern was never with making money or even with making
scientific discoveries. Seldom happy, he was always for a meaning to life, and from
his youth had taken a serious interest in literature and philosophy. Perhaps because
he could not find ordinary human love — he never married — he came to care deeply
about the whole of mankind. He was always generous to the poor: “I’d rather take
care of the stomachs of the living than the glory of the dead in the form of stone
memorials.” He once said. His greatest wish however was to see an end to wars and
thus peace between nations, and he spent much time and money working for this
cause until his death in Italy in 1896. His famous will, in which he left money to
provide prizes for outstanding work in Physics, Chemistry, Physiology, Medicine,
Literature and Peace is a memorial to his interests and ideals. The man who felt he
should have died at birth is remembered and respected long after his death

Nobel Prize Facts

On 27 November 1895, Alfred Nobel signed his last will and testament, giving
the largest share of his fortune to a series of prizes in Physics, Chemistry,
Physiology or Medicine, Literature and Peace - the Nobel Prizes. In 1968, Sveriges
Riksbank (Sweden's central bank) established The Sveriges Riksbank Prize in

Economic Sciences in Memory of Alfred Nobel.
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Nobel Laureates - 567 Nobel Prizes!
Between 1901 and 2014, the Nobel Prizes and the Prize in Economic Sciences
were awarded 567 times.

The Nobel Prize in Chemistry 1911 was awarded to Marie Curie "in
recognition of her services to the advancement of chemistry by the discovery of the
elements radium and polonium, by the isolation of radium and the study of the

nature and compounds of this remarkable element".
From “Reading for Adults” by Richard Lewis, McVincent, Susan Weir
http://bacheng.idhost.kz/alfred-nobel-man-contrasts

EXERCISES

1. Say if the sentences below are TRUE or FALSE

1) Alfred Nobel’s father went bankrupt before the birth of Alfred.

2) Immanuel Nobel was quick to see industrial openings for his scientific inventions
and build up over 80 companies in 20 different countries

3) Alfred Nobel did not have a University degree.

4) Alfred Nobel knew science but was a poor linguist.

5) Throughout his life Alfred Nobel avoided publicity.

6) Alfred Nobel was more successful in business than his father.

7) Alfred Nobel died in Paris in 1896.

2. In this exercise you will see the answers to questions. Can you guess what these
questions were?

Model: 1) Stockholm, 1833 (born) - When and where was Alfred Nobel born?

1) Stockholm, 1833 (born)

2) In the engineering industry (father)

3) Soon after the Crimean War (bankrupt)

4) Swedish, Russian, German, French and English (could speak)

5) Alfred had never been to school or university but studied privately (What
education?)

6) Alfred Nobel instituted prizes for outstanding work in Physics, Chemistry,
Physiology, Medicine, Literature and Peace. (Which fields?)

3. Be ready to have a talk on Russian Nobel laureates.
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REVISION
Units 6-10

EXERCISES

1 Give the names to the definitions given below.
1) This branch of the earth sciences investigates the flow of water through aquifers

and other shallow porous media.

2) These geological studies were of extreme importance in providing the critical

evidence for sea floor spreading.

3) Identification according to chemical, physical, and crystallographic properties is
called ........ .

4) The properties and classification of individual minerals, their localities and modes

of occurrence, and their uses are studied under .........

5) This branch of the earth sciences helps to understand how chemical elements are

distributed in the crust, mantle, and core of the earth.

6) This exploration is conducted to locate economically significant accumulations of

oil, natural gas, and other minerals, including groundwater.

7) These studies are concerned with the surface eruption of gas-charged magmas

from within the earth.
8) This type of prospecting is based on different magnetic conductivity of rocks.

9) This branch of geology involves the protection of human health and safety

through understanding geological processes.
2. Match the English words in A with their synonyms in B.

Model: prospective = potential

viable (adj) coastal (adj)
riparian (adj) produce (V)
inventive (ad)) territory (n)
prospective(adj) 4) resourceful (adj)
exploration geologist (n) 5) fulfill (v)
production (n) potential (adj)
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investigation (n) extraction (n)

deposit (n) focus on (V)
generate (V) exploration (n)
recovery (n) inflammable(adj)
perform (v) usage (n)

area (n) accumulation(n)
concentrate (v) prospector (adj)
combustible(adj) output (n)
application (n) fruitful (adj)

3. Complete the table.

Verbs Nouns Adjectives
designed
drilling
mining
evaluate
provision
percolate
refining

4. Match the professionals and their responsibilities.

Geophysicists / studying the Earth's core and surface by analyzing seismic waves;

collecting data, making observations using supercomputers.

Model: Geophysicists study the Earth's core and surface by analyzing seismic waves,
collecting data, making observations using supercomputers
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Professionals Responsibilities & Occupations

1.0il and Gas Engineers A study the chemical make up of
and interaction between various
substances found in the earth

2.Geochemists B explore specific regions to
discover valuable mineral deposits
using their knowledge of geology
and mineralogy

3.Hydrogeologists C surve of a seabed, collecting
samples of sediment and rock
specializing in one or more areas:
sedimentology, mineralogy, or
geochemistry

4. Marine Geologists D conduct field studies to
determine the location, size, and
movement of underground water
reservoirs

5. Prospecting Geologists | E focus on maximizing economic
recovery of hydrocarbons from
subsurface reservoirs

5. Feel the gaps with the prepositions from the box.

on(2) for in(3) over
with(2) around between by(2)

1. Petroleum geologists are scientists who focus ___ the extraction and estimation of
oil, gas and other combustible resources buried in the Earth.

2. Qualifications are useful but they are no substitute ____experience.

3. Several schools are involved __the project.

4. He graduated _ honors, with a Bachelor's of Art ___ Classics.

5. Refineries that process petrochemicals can be found all _ the world.

6. The Black Sea is an inland sea bounded ___Europe, Anatolia and the Caucasus.

7. The Black Sea was originally a land-locked fresh water lake and was flooded
____salt water during the Holocene.

8. An asteroid is any of numerous small celestial bodies that move _ the sun

mainly he orbits of Mars and Jupiter.
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9. Adegree __ engineering is an academic award conferred __ a university or
college on successful completion of a course.
10. Groundwater hydrologists usually concentrate _ how groundwater interacts with

other surfaces like soil and air.

6. Render the text in English.

AHapéi AneKcéeeanq Tpopumyk

(1911 — 1999)

CoBeTCKUi U POCCUUCKUN YUEHBII B 00JACTH T€O0JIOTUU U PA3BEIKH HEPTIHBIX

N T'a30BbIX MGCTOpO)KI[eHHI\(JI, JOKTOP I'COJIOrO-MHHCPAJIOTHYCCKUX HAYK, dKaJACMHK

AH CCCP u akagemux PAH.

Pomguncst 3 (16) aBrycra 1911 roma B nepeBHe XBeTkoBuuu KoOpuHCKOTO

yesna ['pogueHckoit ryoepann (HbiHe JKaOHMHKOBCKHME paiioH, bpecTckas o0acTs,

benopyccus).

C 1929 roma yuwics Ha reosornueckoMm dakynpTeTe KaszaHckoro
rocyaapcTBeHHOro yHupepcureta. OpHoBpemeHHO ¢ 1930 roma Tpyaunics
HAYaJIbHUKOM Hay4YHO-HCCieIoBaTeNbckor maptum (research prospecting party),
3aHUMABIIICHCS M3YYCHHEM JKEJIE3HbIX Pyl M OokcuToB Ypana. [locie oxoHuanwus
YHUBEpCUTETa M MOCTymuieHus B acnupantypy (1933 rom) A. A. Tpodumyk
nobuics nepesoaa(transfer) Ha padoty B bamikuputo, rie B T€ rosl ObUTH OTKPBITHI
nepBble HeTAHBIE MECTOPOXKIEHUS. 3/1€Ch OH MPOLIEN MyTh OT CTapLIETO I'eosIora
JI0 TJIABHOTO reosiora tpecra HMuwumbaiinegpms. YxKe B mepBble rojibl padOThl Ha
npousBojactBe (at the production plant)on mpoBen KOMIIEKCHOE H3yYeHHUE
HEe(PTAHBIX MecTopokJaeHud WMimmMOaeBcKOoro paiioHa W BBISIBWI PUGPOTEHHYIO
npupoxay yoBymiek (revealed reef trap). B kanaunatckoii auccepranuu (Candidate

dissertation) «HedrenocHsle n3BecTHskH UmmMobaeBo»
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A. A. Tpopumyk moxazan HEOOXOAMMOCTh MOUCKOB B [Ipuypanbe HeTIHBIX

MecTopokaeHui HoBoro tumna (1938 roxn).

C HayajioM BOWHBI MOTPEOHOCTh B He(TH pe3ko Bospocia. A. A. Tpodumyk
00OCHOBaJ TMOHWCKOBOe OypeHne Ha JeBOHCKYI0 HepTh u B 1944 romy Ha
TylimMazuHCKOW TUIOMAIM B Balmkupuu ObLIO OTKPBITO OOJBIIOE MECTOPOXKICHHE
Heptu, a 1946romy — baBnuHCKOEe W Jpyrue MECTOPOXKACHHUS. ITO ObUIM
BBIJAIOIINECS  JIOCTH)KCHHST  TEOJIOTOB  IEPOMYECKOr0  BOCHHOTO — BPEMCHH,
nokazaBinie, 4to Bomro-Ypamsckas HedrerazonocHas (oil-and-gas bearing)
NPOBUHIIMS SBJSIETCS OJHOM M3 KpyMHEHIIHUX B MUpe. OTKPBITUS BOCHHBIX JET M
IIMPOKOE MPHMEHEHHE HOBBIX JUIsI TOIO BPEMCHHM TEXHOJOTMH BCKPBITHS H
UCTIBITAHUS ~ HE(TEra30HOCHBIX TOPHU3OHTOB  (COJISIHO-KHCIIOTHAast — 00paboTKa
U3BECTHSAKOB, 3aKOHTYpHOE ¥ BHYTPHKOHTYpHOE 3aBojgHeHue — (contour
waterflooding) mo3BosniK pe3ko yBENIUYUTH JOOBIYY HE(PTH, CTOJIb HEOOXOAMMOI
JUIS CTPaHbl B CYPOBBIC TOJbI BOWHBI, M OOCCIICYMTh HAIIM TAHKA W ABUAIIHIO

Hedrenponykramu. Becero Annpeit AnekceeBud npoxui B BACCP 16 ner.

B 1949 A.A. Tpodumyk moydaet 3BaHue qokTopa Hayk (Doctor of Science) u
B 1950 rogy BO3Iu1aBisieT reoIOTHYECKyIo city:k0y MuHuctepcTsa He(TAHOM
npombinuieHHOcTH CCCP. Tloa ero pykoBOJACTBOM OB OTKPBITHI HOBBIE
MecTopoxaeHus HedTu B TaTapun, Ha YKpanuHe U B APYTUX PEruoHax.
OAHOBPEMEHHO OH MPOAOJHKANl HAy4HbIE UccienoBanus u B 1953 roay O6wu1 u3dpan
yirenoM-koppecriongearom AH CCCP (corresponding member of the Academy of
Science of the USSR). B roabl paboTel B MUHUCTEPCTBE HEDTIHOM
npoMbIIUIEHHOCTH A. A. TpopuMyk Hayan 3aHUMAThCA MPOOJIEMaMU MOUCKOB
HedTH u raza B Cubupu. Eme€ B 1951 rogy A. A. Tpodumyk Bo3riaBui
[IpaBUTEIHCTBEHHYIO KOMUCCHIO 110 OIICHKE TIepCrieKTuB HedrerazonocHoctH (0il-
and-gas content) ceBepubix paiioHoB KpacHosipckoro kpas u SAkyrtuu. B 1952 roay
OH TIPEANPHUHST aKTUBHBIC MEPHI 11 yCuieHus Hedreraszomonckosbix (exploration
for oil and gas) pab6ot B 3amagHoii u Boctounoit Cubupu. B 1957 rony A.A.
Tpodumyk no npurnamenuto akaaemrka M.A. JlaBpeHTbeBa nepeexan B
HoBocubupck. Paboras 8 HoBocubupcke, yoeauTenbHO JoKa3an HE0OX0IMMOCTh
noucka Hetu B Henpax 3anagHo CubUpH, IPaKTUYECKH CIOCOOCTBOBAI
OTKPBITHIO HOBBIX HE(PTSIHBIX TPOBHUHITNI 1 ropu3oHTOB Ha Kpaiinem Cesepe, B
Bocrounoit Cubupu, B SIKyTrun, Takux Kak Y peHToHcKoe U

Camotnopckoe.https://ru.wikipedia.org/wiki/Tpod
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ADDITIONAL MATERIAL

1. Read and give your comments on the interesting facts that are given here.

DID YOU KNOW THAT?

1. Oil or petroleum, together with coal and natural gases are a part of the biogenic

deposits which are found in the earth crust

2. Raw oil (not refined) contains over 17 000 organic complex substances, reason
for which is the most important raw material for the chemistry industry (paint,

drugs, plastic materials) and the fuel producing

3. As a curiosity, it could be mentioned that some types of petroleum become

phosphorescent in the presence of ultraviolet light

4. Oil was already discovered a few thousand years ago, through the fact that it has
a lower density than the salted water, being found in caverns and in regions with
calcareous, argillaceous or sandy sedimentation layers, at the surface, for example

around Honovrei and Braunschweig from Germany

5. The oil layers situated at the surface through oxidation transform in asphalt, this
one being already discovered almost 12 000 years ago in Ancient Mesopotamia.
People have learned to use the asphalt, by mixing the sand and other materials which

makes the air-tight for the ship walls

6. From the time of Babilon originates the name naptu (nabatu= illuminate) which
indicates us the fact that oil was used for illuminate, this was mentioned in the Laws
of Hammurabi in 1857 a.Ch. being the first written historical proof for regulating the

oil use

7. Petroleum is a word with roman origin which comes from “oleum petrae”= stone
oil, name which the Romans had taken from Egyptians which discover oil at the
surface of the earth in Suez Bay’s Mountains. It is supposed that in Antiquity
Romans used the oil as a lubricant for the roman axle cart or in the time of the
Byzantine Empire the oil was a part of the Greek fire, a feared weapon in the

formerly naval battle

8. Oil was used in the ancient medicine too, being sold as a miraculous universally

cure
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9. Inextinguishable fire maintained by the gases which were bursting from the
ground in the Apseron Peninsula oil field - where there are now the exploitation

from Baku - have giving birth, in ancient times, to Zoroaster cult, the cult of fire

10.Massif exploitation of the oil begins in the XIX century as a result of spreading
the use of oil in illumination, which gave a better light producing less smoke

comparing with the whale oil lamp or the waxen candles
11.Asia holds the first place in the world for oil reserves and production
12.Saudi Arabia is the biggest oil producer on the globe

13.“The Science of Petroleum” certifies in 1938 the fact that Romania was the first
country with an oil production of 275 tones officially registered in the international
statistics. It was followed by the United Stated in 1859, Italy in 1860, Canada in
1862, Russia in 1863.

14.The first refinery in the world was set up in Ploiesti, built by the Mehedinteanu

brothers in the city’s outskirts, near the South Station

15.The first School of Driller Foreman from Romania and from the world was

established in 1904, in Campina

16.1n 1907, in Ploiesti was set up Concodia plant for repairing and producing the oil

equipment

17.1n the first world war in Romania were destroyed 1677 oil well, from which 1047
productive, oil refinery, oil derrick and refinery with all their annexes equipment and

a quantity of oil derivates of 827.000 tones

18.Starting with 1929 and since 1938, all the oil based products obtained in the
greatest Romanian refineries Concordia (Vega), Steaua Romana, Unirea (Orion and
Speranta), Columbia, Creditul Minier (Brazi, Doicesti), Prahova (Petrolul

Bucuresti), Xenia, Dacia Romana and Petrol Block (Standard) were asked for export

19.A table regarding the world probably reserves (including the certain ones) sets
Romania in 1937 on the 7th place in the world after: Russia, USA, Iraq, Iran,

Venezuela, Dutch Indies

20.Romanian Scientist, Lazar Edeleanu, had managed, for the first time in the
world, to refine oil based products with sulphur dioxide, in other words separation

from the oil of some hydrocarbon groups, without their chemical alteration
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21.Ing. Virgiliu tacit and ing. Valeriu Puscariu had built up a valve, remained in the
oil history under the name “Tacit Valve”, which adapted to the blowing out oil
wells, could close them hydraulic from any distance, even if the eruptive oil well
was on fire. It applies to the free eruptions with a maximum pressure of 100 atm.
The valve was licensed in Romania on 15 May 1912, then in Germany, Austria-
Hungary and Mexico and its license was asked in other countries in which the oil

was exploited.

22.According to a United States Geological Survey estimate, around 22 percent of

the world's as yet undiscovered, exploitable oil reserves will be found in the Arctic

20-Minute Geophysicist Quiz

1) What is the purpose of seismic exploration?

a) To search for buried archeological artifacts.

b) To discover the size and nature of the earth's core.

c) To render the most accurate possible graphic representation of specific portions of
the earth's subsurface geologic structure.

d) There's no purpose, it's a futile endeavor.

2) What is done with seismic images?

a) They are turned into screensavers for home computers.

b) Exploration companies use them to accurately and cost-effectively evaluate a
promising target (prospect) for its oil and gas yielding potential.

c) They are studied carefully, as they are believed to hold the key to predicting
future geologic events.

d) Cartographers translate the data into topographic maps.

3) How do we acquire the seismic data?

a) By sneaking up on it.

b) Via the process of Seismosis.

c) It is excavated using a very large backhoe.

d) By transmitting controlled acoustic energy into the earth, and recording the

energy that is reflected back from geologic boundaries in the subsurface.
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4) How is acquiring seismic data at sea different from acquiring seismic data on
land?

a) Seismic data at sea is much wetter than it is on land.

b) The source and recording instruments are continuously moving.

c) It's exactly the same procedure.

d) Salt water affects the sound waves, making the process a bit more complicated.

5) What is 4D seismic data?

a) 2 or more 3D seismic surveys taken at different times, where elapsed time is the
fourth dimension.

b) When you look at seismic data wearing special 4D glasses.

c) There is no such thing as 4D.

d) Two sets of 2D seismic data stacked on top of one another.

6) What are the five key ingredients to acquiring useful seismic data?

a) Digging, Vibrations, Recording, Reading, and Cinnamon.

b) Proactivity, Prioritizing, Understanding, Synergy, and Planning.

c) Persistence, Trust, Planning, Funding, and Locating.

d) Positioning/ Surveying, Seismic Energy Source, Data Recording, Data

Processing, and Data Interpretation.

7) Why is Positioning and Surveying important?

a) So we don't survey the same area twice.

b) In case we find somewhere we'd like to go for a company retreat.

c) No matter how good the quality of recorded seismic data, it’s worthless if we
don’t know where it came from.

d) So we know how to get home from the surveying site.

8) What is the most common acoustic energy source for land?

a) The acoustic guitar.

b) Plastic explosives.

c) Big speakers with heavy bass.

d) Servo-hydraulic vibrators on vibroseis trucks. These trucks generate a controlled

vibratory force of up to 70,000 Ibs.
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9) How does an airgun work?

a) The operator loads it with an air cartridge and pulls the trigger.

b) By explosively releasing high pressure air through portholes of a firing chamber
by action of a sliding shuttle with pistons at each end. This creates seismic energy
which is reflected back from geologic boundaries in the sub-surface.

c) The operator pumps a lever creating high pressure, which is then released through
the firing chamber.

d) It works alright.

10) How is the data produced by the acoustic energy recorded ?.

a) As MP4 files.

b) In a recording studio.

c) By a connected network of geophones for land, or hydrophones for sea. These
devices convert the reflected energy into electrical energy which is transmitted to a
recording system.

d) With a smart phone.

11) Is it faster to acquire data on land or at sea?

a) At sea, because we are able to record several lines of seismic data at one time.
b) At sea, because the salt water accelerates the process.

c) On land, because trucks are faster and more maneuverable than boats.

d) On land, because there is less set up required.

12) What is data processing?

a) Saving the seismic data to discs for later review.

b) Creating abstract art pieces from the rough data.

¢) Converting the seismic data into binary code.

d) Making sense of the recorded seismic ‘squiggles’ to produce the truest possible

image of the earth’s sub-surface geologic structure.

13) What does the ideal seismic response look like?

a) A single sharp reflection for each sub-surface rock layer boundary.
b) A bit like layers in a lasagna.

c) Like the waves on a heart rate monitor.

d) A 3D detailed video of the sub-surface.
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14) Why would you want to stack seismic traces?

a) To save disk space.

b) To make data processing go faster.

c) For a clearer seismic signal. As the seismic traces are merged into one,
background noise cancels itself out while the seismic signals add together,
producing a stronger signal to noise ratio.

d) This is a terrible idea. Never stack seismic traces.

15) Why would anybody want a graphic 3D representation of the earth’s sub-
surface structure?

a) To see if there are dinosaur bones beneath the ground.

b) Based largely on this information, exploration companies will decide where (or
if1) to drill for oil and gas.

c) To decide if it's a good place to build an underground shelter.

d) Curiosity - People often want to know what's beneath their homes.

16) 'AVO' stands for?

a) Azimuth Variation and Orientation
b) Acoustic Velocity Overdrive

c) Amplitude Variation with Offset

d) Asynchronous Vibroseis Operations

17) Fill in the blank space in this sentence:

Accurate 3D seismic images can mean the difference between | oran
expensive dry hole.

a) Porosity

b) Success

c) Deconvolution

d) Horizontal drilling

18) What is a 'multiple’?

a) Stacked seismic traces from the same reflecting point.

b) A fast-track process for delivering field data immediately after recording.

c) A combination of more than one source and receiver.

d) A seismic ‘echo’ of the seafloor caused by energy bouncing back and forth within

the water layer to produce a 'false’ reflection obscuring the real data.
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19) What does PSDM stand for and what can it do?

a) Processed Stacked Data Modullud. Reduces signal to noise ratio to achieve a
clearer seismic image.

b) Prestack Depth Migration. Can significantly improve seismic imaging, especially
in areas of complex geology.

c) Preservation of Safety Directives Manifesto: HSE system that reduces work risks
to a minimum enabling everyone to come home safely at the end of every day.

d) Post-stack Deconvolution Median. Helps differentiate between shallow and deep

seismic data.

20) Bonus Question (not in the slideshow) - The core values of CGG are:
a) Research, Productivity, Capability and Pioneering

b) Performance, Innovation, People, Integrity

c) Surveying, Seismic, Processing and Interpretation

d) Ethics, Vision, Safety, Environment

http://archive-com.com/com/c/cggveritas.com/2014-03
16 3843789 55/CGG Technical Abstracts/

Multiple Choice Geologist Quiz
Earth's Interior and Geophysical Properties

1. Felsic and mafic are terms used by geologists to describe:
1) composition of continental and oceanic crust.
2) behavior of earthquake waves.
3) the mechanical behavior of rocks.

4) none of these.

2.The boundary that separates the crust from the mantle is called:
1) the crust-mantle boundary.
2) the lithosphere.
3) the Moho.
4) all of these.
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3. The inner core is most likely composed of:
1) silicon.
2) oxygen.
3) sulfur.

4) iron,

4. The principle of continents being in buoyant equilibrium is known as:
1) isostasy.

2) the principle of buoyant equilibrium.

3) the elastic rebound theory.

4) none of these.

5. A positive gravity anomaly indicates:
1) an excess of mass.
2) a deficiency in mass.
3) areversal of the gravitational field.

4) none of these.

6. Positive gravity anomalies are often associated with:
1) deep ocean trenches
2) ore bodies beneath Earth's surface.
3) large cavern systems beneath Earth's surface
4) all of these.

7. A positive magnetic anomaly indicates:
1) a body of magnetic ore.
2) an intrusion of gabbro.
3) mafic rock masses.
4) all of the above.

8. Which of the following is not an example of isostasy?
1) deep mountain roots.
2) crustal rebound.
3) ocean basins are deeper than continents.
4) all of these.
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9. The S-wave shadow zone is evidence that:

1) the outer core is liquid.

2) the outer core is composed of iron and nickel oxides.
3) the inner core is solid.

4) it is very hot near the core.

10. The physical evidence that the core is composed mostly of iron is:
1) the known mass of Earth requires material of high density at the core.
2) scientists have sampled the core and determined its composition.
3) volcanoes regularly erupt material from the core to the surface.
4) all of these.

11. The velocity of seismic waves varies through Earth because:
1) temperature varies within the Earth.
2) density of rocks varies within the Earth.
3) the composition of rocks varies within the Earth.
4) all of these.
12. Convection is likely occurring in:
1) the mantle.
2) the outer core.
3) both the mantle and the outer core.
4) throughout the Earth.

13. The interior composition and structure of Earth have been deduced in part from:
1) studies of meteorites.
2) deep drilling projects.
3) analyses of the behavior of seismic waves.
4) all of these.

14. Heat inside Earth:
1) is generated by radioactive decay.
2) is uniform throughout the interior.
3) decreases with increasing depth.

4) none of these.
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15. The geothermal gradient in the crust averages:
1) 25 degrees Celsius per kilometer.
2) 1 degree Celsius per kilometer.
3) 10 degrees Celsius per kilometer.

4) 100 degrees Celsius per kilometer.

16. Heat flow to the surface of Earth:
1) varies from place to place.
2) is highest in areas of active volcanism
3) is lowest in stable continental interiors.
4) all of these.

17. The boundary between the crust and mantle:

1) coincides with the boundary between the asthenosphere and lithosphere.
2) is marked by a change is velocity of seismic waves.

3) is the source of the S-wave shadow zone.

4) none of these.

18. The largest portion of Earth's volume is:
1) the crust.
2) the mantle.
3) the inner core.

4) the outer core.

19. The composition of the upper mantle is known because:
1) samples of mantle rock have been analyzed by scientists.
2) meteorites are believed to be similar to the mantle.
3) some caves on Earth extend into the mantle.

4) none of these.

20. The average thickness of the crust is:
1) 10-12 km.
2) 30-50 km.
3) 100-150 km.
4) 1 km.
http://highered.mheducation.com/sites/0072402466/student_view0/chapter17/mu

Itiple choice quiz.
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VOCABULARY NOTES

UNIT ONE

Text 1.1 The Science of Geology

earth (n) - 1) 3emuts1, mo4Ba, rPyHT 2) I .

capable (adj) of smth - 1) crtocoGHBIN Ha YTO-71. 2) CITOCOOHBIN, OJTapPEHHBIH,
TAJIAHTJIMBBINA, BOCIIPUUMYUBBIN

to enable (v) - a) maBath BO3MOXKHOCTSH, IipaBoO (4TO-J1. caeath) Syn: authorize ,
sanction , empower 0) JeJ1aTh BO3MOXKHBIM (UTO-JI.) 2) BKJIIOUaTh, 3aITyCKaTh B
paboTy (kakoe-j. yCTPOHCTBO)

sedimentation (n) - ocaxkacHuE; OTIOKEHHE OCAIKA

scientist (n) - y4eHslif; ecTecTBOMCIIBITaTENb SYN: Material scientist

scholar (n) - 1) yu€nslii (0OBIYHO TYMaHUTAPHIA)

to affect (v) - meiicTBoBaTh, BO3AECHCTBOBATD, BIUATDH

hazard (n) - puck, omacHOCTh

record (n) — 1) 3amucek; peructpanus; y4€t 2) akT 3)IpoTOKOJ (MCITBITAHHIHA)
to record (v) — 1) 3anuchIBaTh; 2) perUCTPUPOBATD; TPOTOKOJIUPOBATH

climate (n) - kiumar

microbiology (n) — MukpoOHOIOTHS

Text 1.2 Geologist

to assess (V) - oLeHnBaTh, 1aBaTh OLICHKY

coal (n) - (kaMeHHBI) yTroJb

coalfield (n) - mecropoxneHue yris

to determine (V) - onpenensaTh, yCTaHABIUBATh

to extract (n) (e.g. resources) - moay4aTh, U3BJIEKaTh, JOOBIBAThH C TPYAOM
field of science - oGiacts Hayku

garnet (n) - ceon. rpaHaT (MPOTOTUIIMYECKUI [IBET 3TOTO KAMHS - KPACHBIN)
maintenance (n) - TexHUYECKOE OOCITYKUBAHKE; YXO/; COACP)KAHUE B UCIIPABHOCTH;
TEKYLIUHA PEMOHT; ITOAJAEPKKA

to mingle (V) - cmemmBaThCs

to shape (V) - hbopmupoBats; popmupoBaThHCS

subset (n) - mOAMHOXECTBO; MOATPYIINa

urban (adj) (e.g. planning) — ropoackoe (r1aHupoBaHue)

valuable (e.g. substances) — niennbie (BemecTBa)
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Text 1.3 Alexander Karpinsky

academician (n) 1) akajeMuKk, 4ieH akaJIeMUU

He was elected a Royal Academician at the age of 53. — Ero u30panu 4ieHom
KoposneBckoit AkagemMuu UCKycCTB B Bo3pacte 53 neT. Syn: member of the
Academy

2) (AE) npenonaBatens Beiciiero yueonoro 3aBeaenust The Conference on
Education will be the gathering place for academicians and professionals from
Education from all over the world. — Kondepenmus mo o6pa3zoBanuto Oyaer
MECTOM BCTPEUH MPEToaaBaTelieii U CIeIUaICcTOB B 001acT 00pa3oBaHUs CO
BCETro MUDA.

3) supernumerary academician - HEIITaTHBIA, CBEPXIITATHBIN MPEIO1aBaTEb
BBICIIIETO y4eOHOTO 3aBeIeHUs (IKCTPAOPIUHAPHBIN aKaJIeMUK);

a staff academician - mrraTHeIi IpenogaBaTelb (OPAMHAPHBIA aKaIEMUK).

Mining Cadet Corps - 'opHBIi KaaeTCKUIT KOpITyC

to conduct geological studies - mpoBoAXTE Te0IOTNYECKHE UCCIICTOBAHMS

to be chairing - ObITh IpecenaTeneM (€.9.: HAyIHOTo 00IIeCTBa, COOpaHUS H T.....)
domestic (adj) - BHyTpeHHU; OTCUECTBECHHBIHN, HAXOASAIIHICS B TIPEeiiaX CTPaHbI
the drafting of geological map - pa3paboTka reolorn4ecKoi KapThl

multifaceted (adj) - MHOTOrpaHHBIH

novelty (n) - HOBU3HA, HHHOBALIMS, HOBOBBECHUE

the unification of graphic presentations in geology ynudukamnus rpadudeckux
N300paXEHUH B T'€OJIOTHUH.

to result in - umeTh pe3ynbTaTOM; IPUBOAMTH K; AaBaTh B PE3YJIbTATE

stratigraphy - 1) crtparurpadust (OTAET TEOJIOTHH, H3YYAIONUIUH TeOJOrHYECKUEC

IJIaCThI) 2) cTpaTurpaduyeckue 0COOEHHOCTH MECTHOCTH

UNIT TWO

Text 2.1 History of Geology

scientific (adj) - HayuHsbrit

to collect (v) knowledge (n) — cobupats 3HaHus

observation (n) - 1) HaOmrocHKE; BU3yaabHOE HAOIIOICHNE; BU3YAIbHBIH KOHTPOJIb
2) pe3yabTaT HaOJIIOACHHUH

throughout (pr) the medieval (adj) and Renaissance (n) periods —xa Bcém

MMPOTAKCHUU CpC,Z[HCBCKOBLH H J3ITOXH Bospomz:e}m;{
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to expand (V) - 1) pacmpsTh, pacIIMPsTHCS; YBEIHINBATHCS B 00BEME;
BBITSITUBATh, BBITATUBATHCS, PACTATHBATH

launch (v)- 3amyckaTh; mMycKaTh B X0/

laccolith(n) — reon. makkomut (rpruGOOOPa3HBIN HHTPY3UB C BBITYKIION KPOBJIEH U
TIJIOCKOM TTOIOTIIBOM)

intrusion (n) - BHeApeHUE, HHTPY3HSI

igneous (n)- reoJi. TUPOTCHHBIH, BYJIKAHUYIECKOT'O TTPOUCXOMKICHS

Text 2.2 Petroleum Geologist

crude oil - ceipast, HeoumIeHHAs HEPTH

governmental (adj.) - mpaBUTENBbCTBEHHBIHN, FTOCY1aPCTBEHHBIN

to conduct (V) - BecTH, pyKOBOAHTD; IPOBOTUTH

consistent (adj) with - coBmecTumslii c...

to dwindle (V) - cokpaIarbcs, yMEHbIIATHCS, YOBIBATD, HCTOIATHCS

to entrap (V) - ynaBnuBath; 3a/epKuBath (HEPTh, BOAY);

to explore (v) - uccnenoBaTh, paccMaTpUBaTh, U3ydaTh, AaHATU3UPOBATH

grant certification - BelgaBaTh CBHICTEILCTBO, UILIOM, aTTECTAT, CEPTU(DUKAT
output (n) - (kegpm.) 1). TPOU3BOAUTEIBHOCTD; OT/IA4a 2). 100bIUA

to pinpoint (V) - 3acekatb, TOYHO ONPEACIIATH (HAXO0XKICHHE)

sediment (n) ceox. - ocajovHas MOPoaa, OTIOKEHUE

to survey (V) - o0cienoBath, 1enath 0030p

to take samples - oroupath 00pa3ib! WK MPOOBI

three-dimensional graphing software - (TpexmepHoe) mporpaMMHOE 00eCIIeUeHUE
(ITO); xommBrOTEpHBIE TPOTPaMMBI, "codT"

yield (n) - komu4ecTBO TOOBITOrO, MPOU3BEIEHHOTO, COOPAHHOTO

Text 2.3

James Hutton

aeon (n) - 1) HeM3MepUMBIH MPOMEKYTOK BPEMEHH, OECKOHEYHO JOJITHit
MIPOMEKYTOK BpeMEHU 2) 30H (reoJIoruyecKast 3pa)

bedrock (n) (reo.) - KopeHHas OACTUIIAIOIIAS [TOPOIA

cliff (n) - 1) yréc; kpyToit oTKOC; OOPBIB 2) TpEIIMHA, pacce/inHa

to erode (V) - spoaupoBaTh, pa3MbIBaTh

to perceive(V)- BocipuHUMATh; YyBCTBOBATD; TOHUMATh

vestige (n) - ciren, ocTaTok

juxtaposition (n) 1) a) HeMmoOCpeACTBEHHOE COCECTBO, CONMPUKOCHOBEHHE

0) pa3melnieHue psaom 2) CIMYeHUe, COMOCTABICHUE, CPABHEHUE
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stupendous rpomaHbIi; OrpOMHOM BakHOCTH Syn: tremendous

tilt (n)- HaxnoH, HakIOHHOE TTONIOKeHHUE (UP) on the tilt — B HAKTOHHOM IMOJIOKEHUN
to give a) tilt (v) - HaKJTOHKUTD; HAKIIOHSATH; OIPOKK/IBIBATh; OTKU/ILIBATH,
IIOBOPAYMBATh 0) HAKIIOHATHCS; OMPOKHUIBIBATHCS; OTKH/IBIBATHCS, TOBOPAYNBATHCS
unconformity (n) (reoi.) - HecorylacHOE HaIJIACTOBAHUE

uplift (n) -moaném; to uplift (v)- mogaumats

UNIT THREE
Text 3.1 Mineralogy

identification (n) — 1) muenTruduKanys; oro3HaBaHKE, paclio3HaBaHUE,
OIpe/IeIICHUE; BBIBJIICHUE; 2) 0003HAYCHHE; MApPKUPOBKA

as follows 1) kak u30keHO HIDKE; 2) CICIyIOIIee

crystallography (n) — kpucramtorpadus property(n) — 1) cBoiicTBO; KauecTBO; 2)
NPU3HAK; XapaKTePUCTHKA |

3) UMyIIECTBO

occurrence (n) — 1) coObiTHE; ChyYaii; 2) HATUYKE; OSIBIICHUE;

3) MecToHaXOXACHHE, 3asieranne (o HepTH u raza)

rigid (adj) — 1) xécTkuii; HerHOKHIA, HETTOAATIMBBIN; 2) YCTORYHMBBIN; HETIOBUXKHO
3aKPEIUIEHHbBIN

sulfide (n) — cynsdun (cob cepOBOAOPOTHON KHCIOTHI)

antimony (n) — cypsMa, Sb - crude antimony

silicate (n) — 1) cunukar; 2) coib kpeMHEBOK KHCIOTHI - aluminium silicate
hematite (n) — 1) reMaTuT, KPACHBIH KEJIE3HIK, 2) )KEIC3HBIH OJIeCK (YTSHKESTUTEIb
7151 OYyPOBBIX M IIEMEHTHBIX PACTBOPOB)

apatite (n) — amatur
chlorine — 1) 1) xsop ; 2) Cl — xmopun
fluorine (n) — 1) ¢rop, F

galena (n) — rayieHUT, CBUHIIOBBIN OJIeCK (MUHEPAT, CYIb(GHUI CBUHIIA C APKUM

cepeOpstHO-0eTbIM METAITHYECKUM OJIECKOM)
sphalerite (n) — cdanepur, uHKOBasT OOMaHKa

determined ( adj) — 1) pemmreapHbIiA, TBEPABIIA; 2) HEITOKOICOMMBIIN, CTONKHIA,

HETIPEKIJIOHHBIN

inclusive (adj) — BxirouaroImuii, COACPIKAIIMIA
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Text 3.2  Mineralogist

to claim - TpeGoBaTh; MPEeIBABIATL TPEOOBAHMUS, 3aIBJISATH O CBOUX IPaBax Ha YTO-JI.
to draw conclusions - gemare/cuenars BbIBOIbBI

to be concerned about - 6ecriokonTsCs, 3a00TUTHCSA O YEM-IL.

identification - uaeHTHUKALHS, OTOXKICCTBICHUE, YCTAHOBJICHHE, BBISBIICHHUEC
ranging from ... to - ... U3MEHSIOIIHUICSA OT ... J0...

site (n) - 1) MecTo; MECTOHAX 0K ICHKE, MECTOIOJIOKCHHUE; TIO3UIHS,

2) caiiTt, y3eI pa3MelleHus cepBepa B cetu MHTepHeT

3) 6a30BbIi 070K (COTOBOTO panuorenedoHa)

quantity and quality- konuuecTBO U Ka4uecTBO

Text 3.3 Charles Lyell

to educate (V) - BocriuThIBaTh, 00y4aTh; JaBaTh 0Opa30BaHUE

to educate in the sciences — oOyuaTts HaykaM; 1aBaTh HaydHOE 00pa30oBaHUE
expensive private school — noporas gyactHas mkoja

to make keen observations — Bectu TouHbIe HAOIIOICHUS

radical new ideas — pagukaabHO (IPUHITUITHAIBHO ) HOBBIC MBICIIN; UICH

to be a firm believer - ObITh TBEPIBIM CTOPOHHUKOM; TIPUBEPIKEHIIEM

to find (V) evidence — HaiiTi moATBEPIKICHUE; CBUICTEILCTBO

UNIT FOUR

Text 4.1 Geophysics

scope (n) — obnacTk, moste, chepa

outer-space (N) — OTKPBITBIA KOCMOC

manifestation (n) —manudecranus, nposiBiieHUE; 0OHAPYKCHUE

behavior (n) — 1) moBeneHue, xapakTep U3MEHEHHUs 2) paboTa

subtle (adj) — 1) uckycHbI#t 2) TOHKHI 3) XUTPOYMHBIH

scintillation (n) — 1) BcbIKa JTFOMUHECIISHIMH 2) UCKOPKA

propagation (n) — 1) pacrnpoctpaneHue (Harp. BOJH, CHTHAJIOB) 2) MPOIBUKCHHUE;
POXOXKICHHUE; TIPOITYCKAaHUEC

geothermal (adj) — reorepmuueckuii, reoTepMaabHbIN

Text 4.2 Geophysicist
bachelor's degree - cremenr OakaaBpa (ydeHas CTCICHb, IIPHCBAMBACTCS ITOCIIE

YETHIPEX JET OOYUYCHHUS B BBICIIIEM YUeOHOM 3aBEJICHHUH )
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to collect data - cobupare nanHbBIE

to calibrate - kanubpoBats; rpaynpoBaTh;

doctorate degree - 1oKTOpCKasi CTEIEHb

master's degree - cremenb maructpa (y4€Has CTEICHb, MPOMEXKYTOUHAS MEXKIY
OakasiaBpoM U JJOKTOPOM)

to employ - HaHUMaTh, IPETOCTABIATH (1aBaTh) pabOTy; 3aHUMATh

wide range of activities mmpoxuii CrieKTp ACSTEILHOCTH

Text 4.3 Amos Eaton

to be admitted to the state bar - mpuHsIT B IITaT aIBOKATYPHI

forgery (n) - motor, moieNKa TOKyMeHTa (B TOM YHUCIIE JCHE)KHBIX JOKYMEHTOB:
OaHKOBCKHX YCKOB

incarceration (n) - 3aKJIrO4YEHUE B TIOPHMY

itinerant(n) - KoJLKHOCTHOE JIKI0, 00BE3IKAIOIICE CBOM OKPYT (CY/Ibs, CBAIICHHHK )

rote (N) - MexaHHYECKOE 3allOMHUHAHKE, Ote Memory - MexaHudyeckas IaMsTh;

MCXaHHNYCCKOC 3allIOMHMHAaHHC

UNIT FIVE

Text 5.1 Marine Geology

environment (n) - 1) okpykeHre; 00CTaHOBKA; OKPYKaroIasi Cpe/ia; BHCITHUE
yCIIoBHS, 2) pexuM (paboTs), 3) yCIOBHS

sedimentology (n) - cenumenTOIOTHS

stratigraphy (n) - ctparurpadus (0TaeN re0J0ruH, H3YYarOIIHA TCOJOTHICCKHIE
TJ1aCThI)

unexplored (adj) - HeuccnenoBaHHBIN, HEU3BEAAHHBIM

frontier (n) - 1) rpanuia, 2) palitoH OCBOSHHMSI, OCBauBaeMasi TCPPUTOPHSI

to subduct (v) - 1) ussiMath, 3a0UpaTh, YAAIATH , 5) MOI0BUTATHCS

(O TEKTOHUYECKOU TIITUTE)

to collide (v) - 1) coymapsTbest 2) CTalKHBATHCS

ridge (n) — 1) kpomka Ha OypoBoii cTaiy, 2) 60po3aka Ha 3a00e (Tpope3aHHast
3y0oM), 3) TOpHBIN KpsDK; CKIIaJKa

fault (n) — 1) HegocTarok; AedekT; MOPOK; U3bsiH , 2) OMIMOKA; MOTPEUTHOCTb,

3) BBIXOJI U3 CTPOS; TOBPEXKACHHE; MTOJIOMKA
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Text 5.2 Marine Geologist

to conduct (v) (laboratory) research - mpoBoauTh (;1abopaTopHbIC) HayYHEIE,

Y T.Jl. UCCIICJIOBAHUS

mapping - 1) HaneceHne Ha KapTy; BRIYEPUUBAHUE KapT; KapTorpadus

2) Tororpaduyeckas cbéMKa

plate tectonics - TeKTOHHKA IIUT

prevalence (n) - pacripocTpaHEHHOCTb; IMUPOKOE PACIIPOCTPAHCHHE

research institution - Hay4HO-UCCIIeOBATEIBCKUN HHCTUTYT

sedimentology(n) - nuTosoTHs, cEIMMEHTONIOTHS (OTPACIbh T'€OJIOTHH, CBA3aHHAS C
0CaJIOYHBIMHU [TOPOJAMHU )

tracking - ciexxeHue; OTCICKUBAHHE

Text 5.3 Edmond Halley

prodigy ( adj) - 1) ogap&umnbrii uenoBek (uaine o pedéuke) , prodigy violinist —
3aMeuaTeNIbHbIA ckpumad , infant prodigy - ayno-pe6&HOK, BYHACPKHUH, 2) 9y10
to take readings - mpou3BOIUTH OTCUET

HMS (abbrev) - ot His (Her) Majesty's Ship anrimiickuii BOeHHBINH KOPaOJIb
mariner (N) - Matpoc, MOPSIK; COJIIAT MOPCKOM MEXOTHI;

mariner's ring — actpossious

master mariner - kamuTaH TOProBOTo CyIHA

studious (adj) - 1) 3aHATHIi HAYKOH; JIFOOAIINI HAYKY,2) IPHIICKHBIH,
cTapaTebHbIN, TPYI0JII0OUBBIN, yCepIHBIN

to unearth (v) - 1) BeIKambIBaTh, pacKambIBaTh, U3BJICKaTh, 2) BHITOHSATD
(’KMBOTHOE)

U3 HOPBI

transit (n) - mpoxoxkacHMEe

bold (adj) - 1) orBaxknsrii, cMenbIii, xpadpsrii | make bold to say... — ocmenrocs
cka3aTh... Syn: audacious , brave 1., courageous , daring , intrepid

to vex (V) - mocaxmarh, pa3apaxarb; BO3MYIIATh, CEPAUTH

UNIT SIX
Text 6.1 Environmental Geology

environmental (adj) — sxosornyeckwii, CBA3aHHBIN C OKPYKAKOIIEH CpeIoit
application (n) — 1) ucnonp3oBanue, MPUMEHEHHE, TPAKTUIESCKOE IPUMEHEHUE
2) npusioxeHue (CUIb)

applied (adj) — 1) npukiaaHoit 2) NpUIOKCHHBIN; HAHECSHHBIH
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engineering (adj) —1) npuknamHoii (0 Hayke) 2) TEXHUICCKUH, HHKECHEPHBIH

engineering (n) — 1) umxeHEepHOE JE)I0; TEXHUKA; 2) MAIIHHOCTPOCHHUE; 3)

KOHCTPYHpPOBaHUE

related (adj) — ces3annsiii ; to be closely related to smth/ smb - GwiTh TECHO

CBSI3aHHBIM C YeM-JI100, KEM-T100

foundation (n) — ¢hbyHzaMeHT, OCHOBaHHE,

abiotic (adj) — abuoTnueckwii, HEIKUBOIH

edaphology (n) — mouBoBencHME

to mitigate (v) —1) cmsardats (Boay) 2) yMEHbINATh; MOIABIISAThH

exposure (n) — 1) BHeIIHee BO3JACHCTBHE ; 2) HE3aNUIIIEHHOCTD; IMOABEPIKEHHOCTD

(BHEIIHEMY BO3JICHCTBHIO)

Text 6.2 Environmental Geologists

to consult (to smb) - coBeroBaTbcst; KOHCYIBTUPOBATHCS (C KeM- JTH00);
crpaBiaTbes (0 4€M-n060)

contaminant (n) - 3arpsi3HSIOIICE BEIIECTBO

to be involved in - ObITH cBsI3aHHBIM (C YEM-TO, HIIA KEM-TO); OBITh
BOBJICYEHHBIM (BO YTO- JTMOO, OBITH Y4aCTHUKOM (dero- Jinoo);

to be involved in a project - yyacTBoBaTh B IPOEKTE

impact (n) - 1) yaap, TOT40K, CTOIKHOBEHHUE 2) BO3/ICHCTBUE, BIUSHHUE
3) to have an impact - oka3bIBaTh BO3AEHCTBHE

landfill (n) - 1) 3axopoHeHne 0TX0A0B 2) MycOpHas CBajKa

man-made (adj) - uckyccTBEeHHBIN, CO3JaHHBIN pyKaMH YeI0BeKa
policy recommendations - pekoMeHaaIuK o BOPOCaM TOJIUTUKH, CTPATETHH
public official - romkHOCTHOE JHIIO

remediation(n) - ucnpaieHUE, MIPOLIECC UCTIPABICHHUS

routine inspections - mpoduIaKTHIECKHUE OCMOTPBI

Text 6.3 James Dana
AAS American Association for the Advancement of Science - Amepukanckas
accouManus COJACMCTBUS Pa3BUTHIO HAYKH

to appoint (V) - Ha3HAYaTh, ONIPEACIATH (HA JOKHOCTD)
to assume (V) - mpuHUMATh, OpaTh Ha ce0s1, HAYNHATh

influence (n) - BusiHKME, BO3/ICHICTBUEC
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to influence (V) BusATH, OKa3bIBaTh BIUSHUE,

BO3/ICHICTBOBATH

to foster (V) - BocuThIBaThH, 00y9aTh, PACTUTH, MPOSBIIATH POJUTEIBCKYIO 3a00TYy
(0 xoM-1100.)

midshipman (n) midshipmen pl - 1) kopaGenbHbIi rapaeMapuH (3BaHHE,
NPHUCBAauBAEMOE KypCaHTaM BOCHHO-MOPCKOTO YUMJIMIIA ITOCIIEC OKOHYAHHUS
BTOPOTO Kypca) 2) MUuMaH (KCT.)

honoured (adj) (AE) honored - yBaskaeMblii; 3acCiTy’>KEHHBI; TOYTCHHBIHI

UNIT SEVEN

Text 7.1 Prospecting Geology

prospecting (n) - 1) pa3BemodHbIc pabOTHI; CTAPATEILCTBO; PYJOHCKATEIHLCTBO
2) nouck; 3) U3bICKaHUE; pa3Be0yHas BbIpaOOTKa; mypd

to fossick (V) - uckath mosie3HbIe HCKOTIAEMBIC

viable (adj) - »xu3HecmocoOHbIH

to sift (V) - npocenBaTh; OTCEUBATH

specimen (n) - oOpaserr (MOPOABI WIIH TPYHTA)

oscillation (n) - 1) xonebanue; KoacOaHUs, OCHUIUIALMS 2) BUOpaIus

panning (n) - 1) HaMbITOE 30JI0TO; 2) MAHOPAMHUPOBAHUE ; 3) 3aTBEPACHUE TTOYBbI
ore (n) - pyaa; MHHEpaJT, MEeTaslI

airborne - 1) ycraHOBIICHHBIN Ha BO3AYIIIHOM CyIHE; OOPTOBOH ; 2) HaXOSIIUHCS
B BO3/1yX€; BO3AYILIHBIN 3) NEPEBO3UMBII MO BO3AYXY

to dissolve (V) - 1) pactBopsaTh(cs); pa3xkmKaTh(cs); 2) paszaarath(cs) (Ha

COCTaBHBIC YACTH)

Text 7.2 Prospecting Geologist

data (n,pl.) - nanHbIe, hakThl, cBeAcHUS; HHGOpManus ; MH.4. oT datum (n, Lat.)
drilling (n) — 1) 6ypenue; cBepicHHE; BRICBEPJIMBAHUE 2) BRIOYpEHHAs TOpoIa
drilling for gas — Oypenue Ha ras; drilling for oil — O6ypenue Ha HeT; drilling for
structure — xaptupoBouHoe 0ypenue; drilling for water — GypeHue Ha BoAy;
extensive (adj) - 1) oOuupHbIii 2) TOAPOOHBIH 3) MPOCTPAHHBIH.

extremely (adv) - upe3BbIuaiino, KpaliHe, B BBICIICH CTEIIEHU; OYCHb
prospecting (n) - moucku, pa3Bejka; BeJACHHUE MTOMCKA, BEICHUE Pa3BEIKH;
W3BICKAHUs; UCCIIeqoBaHms ;prospecting (adj) - pa3BemoYHBI ..

topographical (adj) - Tonorpaduueckuii;

topographical effect - oTkinonenue orBeca 3a penbed

undetected (adj) - ckpbIThIiA, HEOOHAPYKEHHBIH (HAIpP. 0 HedeKTe)
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Text 7.3 Academician |.M.Gubkin

mapping (n) - 1) kaprupoBanue, KapTorpadupoBaHKEe, COCTABICHUE KapT

fellow (n) - 2) maaamuii Hay4HBIH paOOTHUK KOJUIEKA WM YHUBEPCHTETA
(3aHMMAaETCsI UCCIIEIOBAHNEM B KAKOW-TM00 001aCTH, MPEMOAaET I COBMEIACT
HAYYHYIO pabOTy C Te1arornyecKom)

outstanding achievements in science — BbIIAIONIHECS HAYYIHBIC TOCTHKCHUS
oil-and-gas bearing HedTrerazoHoCHBIH

to perfect (v) - coBeplieHCTBOBATH, yIydIlaTh

to accept something without any reservation - npuHSATH 6€3 OrOBOPOK

to accept a proposal / a suggestion / an offer — npuHATE IpeIOKCHIE

UNIT EIGHT
Text 8.1  Geochemistry

application (n) - 1) npumeHeHue, ucnoib3oBanue; 2) npuioxenue; 3) field

application zeonoe. npuMeHeHNE B YCIIOBUSIX OYpEeHHUS

enzymatic (adj) - pepMeHTHBIN; SH3UMHBIH

realm (n) - oGnacte; chepa; npeaebl

to encompass (V) - 1) okpykaTh; 3aKJI04aTh; 2) BBIIOJIHITH, OCYIIICCTBIIATh
iron (n) - 1) xxene3o0; 2) MeTayuTHUecKue U3aAeaus; 3) (mexn) masbHUK

rudimentary (adj) -1) snemeHTapHbIi ; 2) 3a4aTOYHBIN, HEIOPA3BUTHIH,

PYIMMEHTAPHBIN

to emerge (V) - 1) a) MOABIATHCS; BCILUIBIBATh; BRIXOAMTH 0) BCTaBaTh, BOSHUKATH

(o Bompoce) 2) BBISICHATHCS
carcinogenicity (n) - OHKOT€HHOCTb, KAHLIEPOTCHHOCTh, KAHIIEPOI'€HHOE IECHCTBHE

trace-element (n) - XUMHYECKUIT FTTEMEHT, IPUCYTCTBYIOIINN B HE3HAUUTEIILHOM

KOJIMYECTBE B XUM. pacTBOpe win B rop. [lopoae

to irrigate (V) - 1) opoiats; HpPUTHPOBATH ; 2) MPOMBIBATh, CIIPUHIICBATD;

3) cmMauMBaTh

Text 8.2  Geochemist
amount(n) - BeTu4KMHA, KOJIHYECTBO

to conduct research(Vv) - 3aHuMaThCs (HAyIHBIMH ) HCCIICIOBAHUSAMU
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goal (n) - meunp; meseBas ycTaHOBKA
hard data - mocToBepHbIC TaHHBIC, TOYHBIC JTAHHBIC
interference (n) - 1) uaTepdepeHIns; BMEIIaTeIbCTBO 2) B3aUMO/ICHCTBIE

to repair damage - Bo3aMeniath yuiepo

Text 8.3 Maria Gordon

to aspire (v) - 1) (aspire to / after) crpemuTbes K (TOCTHKCHHIO YETO-I1.);

2) TIOJHUMATHCS BBICOKO BBEPX

Alpine (adj) - anmpriutickuii

to enroll (V) -1) BHOCUTH B CIUCOK; PETUCTPUPOBATH 2) 3aMTUCHIBATH (B WICHBI)

to be under the eye of smb. — ObITh MO/ HAOFOACHUEM Y KOTO-THO0

DSc ot Doctor of Science - 1okTop (eCTeCTBEHHBIX ) HAyK

PhD ot Doctor of Philosophy - 1) moktop ¢hunocoduu (yuéHas cTerneHb; IpUMEpHO
COOTBETCTBYET CTEIICHU KaHauaaTa Hayk B PD; 2) noktop dunocoduu (4emoBek ¢
TaKOW y4EHON CTEMEHBIO)

the Dolomites ; Highest peak: Marmolada, 3342 m (10 965 ft.) - Ha3BaHue ropHOI

nenu B Mtamuu (yacth Anpnuiickux rop). Haupeicimas Touka r.Mapmaiama

UNIT NINE
Text 9.1 Hydrogeology

subsurface (n) - 1) HwKHUE TOPU3OHTHI MITYOMHHBIHN; TIOJ3EMHBIH; 2) HeIpa -
isotropic subsurface

to move (v) through — nepemernathbcest; IBUTaThCs, MEPEABUTATD, TIEPEMEIIATh YTO-
a160; koro-nmu6o (e.g. birds move through the air)

aquifer (n) — zeonoe. BOJOHOCHBIH €0, BOJOHOCHBIH TOPU30HT (ITOYBBI)

to uncouple (V) - oTcoenuHATH; pa3BUHYKUBATE (TPYObI); OTBUHUNBATH; PACICILISATh
to draw down (V) - ucromare, “CYEPIBIBATH, U3PACXOI0BATH (3aachl)

drawdown (n) — eeonoe. 1) nenpeccus MOA3EMHBIX BOJI; CHIDKEHHE, OITYCKaHHE;
MOHMKEHHE YPOBHS TPYHTOBBIX BOI; 2) cpabOTKa BOJOXPAHUIINIIA, TOHUKEHNE
YPOBHSI BOJIBI B BOJOXPaHHIIHIIE; 3) TyOrMHA BOPOHKH Jenpeccun (€.9. drawdown
of well)

water table (n) - 1) BomHas MOBEPXHOCTH ; 2) YPOBEHD IPYHTOBBIX BOJI

subsidence (n) - 1) ocanok; 2) ocaxkaeHue; 3) oceqanue (€.g. compression
subsidence of rocks)

moisture (n) - 1) Biara; 2) BIa)KHOCTb; 3) BIaro€MKOCTh (IIOYBOIPYHTA)

abundant (adj)- 1) oOMIBHBI, UMEIOLIUICS B U30BITKE; 2) N300MIBHBIN
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percolation (n) — 1) nmpocauuBanue; 2)rpaBuranmonnas guiasTpanus (€.g. capillary
percolation - water percolation)

intrusion (n) — 1) npoHukHOBeHKE; 2) BHEAPEHUE, HHTPY3H (€.g. extraneous water
intrusion )

arid (adj) - 1) cyxoii, 3acyILIUBBIi; 2) O€3BOIHBIN; aAPHIHBIH

karst (adj) — xapcT, KapcTOBBII

alluvial (adj) - ceonoe. ammouanbHbIi, HaHocHBIH ( €.9. alluvial deposit - alluvial
gold)

riparian (adj) - mpuOpesxHbIN, HaxoasAIIHICS Ha Oepery, syn: littoral , coastal
overdraft (n) — 1) nHTEeHCUBHOE HCITOJIb30BaHNE, MHTCHCUBHAS cpaboTKa
(MTOI3eMHBIX BOJ); 2) MHTEHCUBHO HMCIOJIB30BaTh (IO 3¢MHbBIC BOIbI)

Text 9.2 Hydrogeologist

hydrogeologist (n) - ruaporeosor - mining hydrogeologist

hydrologist (n) - rugposor

water reservoir - 1) pesepByap; 0acceliH; BOJIOXPaHUITHIIE

artificial reservoir — uCcKycCTBEHHOE BOJOXPAHHUITUIIIC

natural reservoir — ecrectBeHHOe Bojoxpanmmiie Syn: vessel, tank

underground water - rpyHTOBast BOJia; OJ3eMHasi BOja

pollution (n) - pollution 3arps3uenue - environmental pollution - gas pollution .

well tapping strategies — TexHoa0ruM MOMCKA BOJOHOCHBIX CKBAXKHH

Text 9.3 Nikolay Golovkinsky

to be in one's line - 1) ObITH B Ubei-TMOO KOMIIETEHIINH;

book-keeping is out of his line (idioms) — HeT, c4eTOBOCTBO HE MO €ro YacTh
non-commissioned officer (n) - yatep-odurep

decoration (n) - Harpanaa, op/icH, 3HaK OTJIUYHS

to decorate - mHarpakaaTe Menansimu, opacHamu t0 be decorated for bravery in battle
— TOJIYYUTh Harpaay 3a MposIBJICHHYIO B 0010 XpaOpOCTh

associate professor (AmEN)- axbroHKT-podeccop; AOIEHT

mansion (N) - »WIo# JoM, OCOOHSK

peninsula (n) — moayoctpos

UNIT TEN

Text 10.1 Land and Resources of Russia
inhabited (ad)) - 3acenénHbIi, HaceIEHHBIMH

to purchase (V) - mokymars, 3akynaTh (IpUOOPETATh YTO-JIUOO 32 ICHBIH)
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expansive (adj) — 1) rpoMaaHbIi, OOIIMPHEI (0 pa3Mepe, TEPPUTOPHH); 2)
CHOCOOHBIN PacCIIMPATHCS; PACIIUPUTETHHBIN

copper (n) - copper Meap (MeTalI); MEIAHBIH, CACTaHHBIA U3 ME/IN; TOKPHIBAThH
MEIbI0, OOIINBATH MEIBLIO

lead (n) — 1) cBuHEI, CBUHIOBBIH (TIpUJIar.) ; 2) OCBUHIIOBBIBATD, IIOKPHIBAThH
CBHUHIIOM 2) pa3ieisaTh MIIOHAMH

consumer (n) — moTpeOUTEINb

Text 10.2 Oil and Gas Engineering
logging - reodusnyeckue Ucciaea0BaHus B CKBaKUHAX, KApOTaK

to deplete (V) - 1) ucromarh; ncYepIbIBATH (3aachl) 2) XUITHAYCCKU
9KCILTyaTHPOBATh

reservoir simulation - MmoaenupoBaH#e KOJUIEKTOPA
reservoir rock - mopoja-koJIeKTop, KOJUIGKTOPCKAs IopoJia
artificial (adj) - mckyccTBEeHHBIH; CHHTETUYCCKHIA,

substance (n) - BemectBo chemical substance - xumuueckoe Bemectso hard
substance - TBépoe BemiectBo 0ily substance - macnsHucTOE BemiecTBo pure
substance -uncToe BeliecTBO, BelecTBO O3 mpumeceit toXic substance - TokcuaHoe
BemecTBo hazardous substance - omacHoe BerecTBo 0Zone-depleting substance —

030HOPA3PYIIAIOIIEE BEIIESCTBO

Text 10.3 Alfred Nobel

award (n) - 1) npemus, Harpaja, Mpu3, MOOIIPCHKUE, KOMIICHCALIHS; 2) MPUCYKICHHE
(marpazni)

to award (v) — 1) npucyxaaTh, Ha3Ha4aTh (Harpaay, MPeMuio; 2) Ha3HAYUTh
Haka3aHue; 3) BEIHOCUTH PEIICHHE, IPUCYKIATh

to go bankrupt (V) — 1) 00aHKpOTUTHCS; 2) IPEKPATUTD ILIATEKH

to combine (V) — 1) 00beIMHATD, COYETATD; 2) COSAUHATHCS, 00BETUHATHCS

to invent (V) -1) u300peTarth, co3maBaTh; 2) BBIABUraTh YTO-IHO0 HOBOE;

3) BBIAYMBIBATh, COYMHSTh, H3MBIILISATH

inventor (n) - 1) u3oOpeTarenpb; 2) BEAYMINUK; (haHTa3Ep

to improve (V) -1) yaydiiarbcs; COBEPIIEHCTBOBATHLCS; TOMPABIATHCS,

HAJTAKUBATHC;2) yIIydIIaTh; COBEPIICHCTBOBATE; TIONPABJISThH, HATA)KUBATh
land mine (n), landmine (n) - HazemHas MuHa, pyrac
ordinary (adj.) - 1) oObIYHBII, OOBIKHOBEHHBII;, OpIUHAPHEIH, POCTOH;

2) 3aypsIHBINA, OaHATBHBINA, TTOCPEICTBEHHBIH
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KEYS

UNIT ONE

Text 1.1  The Science of Geology
EXERCISES

1

1c Geology is the study of the planet earth, its rocky exterior, and its history. 2 — g

Geologists study the changes that the earth has undergone as its physical,

chemical, and biological systems have interacted during their long history.

3e Geology enables scientists to predict how our planet will behave in terms of

living with natural disasters and using the earth’s natural resources.

4b They study the history of these events as recorded in rocks and try to determine

when the next eruption or earthquake will occur

5d They also study the geologic record of climate change in order to help predict

future changes.

6f Geology is also used to study other planets and moons in our solar system.

7a Geologic history shows that the processes that shaped the earth are still acting

on it and that change is normal.

2.
Noun Verb Adjective Adverb Pronoun | Preposition
geology determine solar extensively it into
system predict rocky currently these through
history change
. : chemical safely ... some on
biosphere examine
_ major of
planet include
asteroid divide during
flood interact around
occur
Text 1.2 Geologist
EXERCISES

2. 1c; 2e; 3f; 4g; 5a; 6d; 7b
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3

1) A geologist is someone who studies the Earth and the processes which shape it.

2) People who like the sciences and enjoy being outdoors may find geology an

interesting and rewarding career, especially if they are willing to apply themselves

to a sometimes extensive field of study.

3) Employment prospects in this field vary, depending on the gualifications and

interests of a geologist.

4) Geology is an incredibly large field.

5) Geologists look at all of the materials which make up the Earth, studying the

ways in which they are formed and altered .

6) A geologist may also be familiar with chemistry, mathematics, physics,

geography, engineering, hydrology, environmental studies, urban planning,

paleontology, biology, and mineralogy.

7) A geologist learns more about the Earth and the ways in which it can be safely

and _effectively utilized by humans.

8) Many geologists find employment in fields which are focused on extracting

useful resources from the Earth.

9) Geologists are often sent to various sites around the world to assess their

contents

10) They also work in the petroleum industry, assessing potential oil sites and

assisting with their maintenance

4,
Base form Past Simple Past Participle Present Participle
vary(1); formed(3); altered(2); studying(2);
look at(2); evolved(3) focused(7) assessing(4);
make up(2); assisting(4);
work(4);
be (5,6);
find(7)
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Text 1.3 Alexander Karpinsky

EXERCISES
1.
1) Alexander Petrovich Karpinsky was born into a family of iron works engineers.
False
2) Alexander Petrovich Karpinsky proved to become the most talented of the big
miner's dynasty. True
3) Karpinsky participated in the drafting of geological map of Eurasia and the
unification of graph False
4) The international recognition of the scientist came to him 1881 in Paris
(Sorbonne). False
5) Works by A.P. Karpinski constitute the fund of the world science. True
6) Alexander Petrovich Karpinsky, a member of the Academy of Sciences of the
USSR, was one of the founders and creators of petroleum geology as an independent
branch of geological science in the world. False
7) Although A.P. Karpinski’s papers were not voluminous, still they proved to give

profound observations. True

UNIT TwWO

Text 2.1  History of Geology

EXERCISES
1.
1d The science of geology came into service in the 18th century, but systematic
knowledge of the earth has been collecting since the Stone Age.
2b Philosophers of the antique kept written records relating to geology
3i Mineralogy was studied and detailed geologic observations were made throughout
the Medieval and Renaissance periods.
4e The publication of Charles Lyell’s book Principles of Geology took place.
5¢ Two well known scientists wanted to establish geology as a rational scientific
field, like chemistry or physics.
6g The English naturalist, Charles Darwin, well known for his theory of evolution,
began his scientific career on the sea voyage around world, where he made many

geological observations.
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7a During this time, geologists developed the theories of continental drift, plate
tectonics, and seafloor spreading.

8h A group of scientists conducted four surveys of the American West.

of Laccoliths were first recognized (round igneous rock intrusions) in Range
Province.

2.

Humans have been (1) collecting systematic knowledge of the earth since at least
the Stone Age. Between the 4th century and 1st century BC, (2) ancient Greek and
Roman philosophers began the task of keeping written records relating to geology.
Throughout the medieval and Renaissance periods, people began to study
mineralogy and made detailed geologic (3) observations. By the early 19th century,
many people were studying geologic topics, (4) although the term geologist was not
yet in general use. In the late 18th and the 19th centuries, naturalists on voyages of
exploration began to make important (5) contributions to geology. Reports of (6)
these naturalists about their travels influenced the worlds of science and art. At the
end of the 19th century and into the 20th century, the field of geology expanded

even more.

Text 2.2  Petroleum Geologist

EXERCISES
2. 1g; 2a; 3c; 4f; 5d; 6e; 7b

Text 2.3 James Hutton
EXERCISES

2. Only one of the sentences below is correct. Say which:
A. Hutton’s approach to studying the Earth was based on:

1. The seventeenth century scholarly analysis of the Bible by Archbishop James

Ussher of Ireland
2. The observation of the world around him.

A2 is correct

B. Hutton came to believe that:
1. The Earth had come into creation only around six thousand years earlier (on
October 22, 4004 B.C.)
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2. ... that fossils were the remains of animals that had perished during the Biblical
flood
3. ... that the Earth was perpetually being formed,;

B3 is correct

C. The Hutton Unconformity is:

1. ... the name of one of the J.Hutton’s books.
2. ... the place name in the USA

3. ... asteep high rock face in Scotland

4. ... the contact surface between younger and older rocks representing a
discontinuity in the geological record cited by J.Hutton as evidence in his research.
C4 is correct

D. The author of one of the most influential books Principles of Geology was:

1. Charles Darwin

2. Charles Lyell

3. James Hutton

D 2 Charles Lyell is correct

4. 3a; 7b; 6¢; 1d; 2e; 4f; 59

UNIT THREE
Text 3.1  Mineralogy
EXERCISES

1. le; 2g; 3c; 4f; 5a; 6d; 7b

2.
verb noun adjective adverb
determine determination determined determinedly
include inclusion inclusive inclusively
recognize recognition recognized

recognizable

be important importance important importantly
have importance

complexify complexation complex complexly

compose composition composed composedly
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combine combination combinatory

determine include recognize important complex compose combine

Text 3.2 Mineralogist
EXERCISES

2. 1e; 2a; 3b; 4q; 5f; 6d; 7c

3.

1) A mineralogist is someone who studies minerals.

2) Experts on mineralogy can work in state laboratories which analyze mineral
samples for the purpose of assay to private industry.

3) They determine the value of claimed land and mineral finds by looking at samples

from the site.

4) A variety of techniques can be used to test and examine a mineral to find out what

it is, including chemical analysis to study its chemical composition .

5) No matter where a professional mineralogist works his goal is accurate

identification and classification of minerals.

6) The mineralogist’s job is to determine whether or not diamonds are likely to be

present at the site and conclusions may be drawn about the guantity and quality of

such hard minerals.

7) The minerals formed at high temperatures can be found found deep below the
Earth's crust and in volcanoes.

8) Many mineralogists work with professionals such as engineers and geologists,

pooling their knowledge and resources.

9) To make the use of minerals more effective professional mineralogists develop

and study new uses for minerals.

Text 3.3 Charles Lyell
EXERCISES

2. TRUE or FALSE
1. Charles Lyell was born in the United Kingdom. True

no

Charles Lyell was born in the United States. False

3. Charles Lyell was born in the United Arab Emirates. False
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4. He spent vacations from school traveling and making keen observations of
geological formations True
5. Lyell moved to London where he married Mary Horner and became a lecturer

on Geology False

4. 3a; 5b; 4c;1d;2e; 7f; 69

5. Past Simple Active - 1) graduated; 2) moved; became 3) observed; wrote
5) included 7) did not finish 8) believed
Past Simple Passive - 4) were attributed 6) was seen 8) was not widely accepted 9)

was buried.

UNIT FOUR

Text 4.1 Geophysics
EXERCISES

1. Geophysics is a branch of science that 1) applies physical principles 2) to the
study of the earth. The 3) scope of geophysics includes outer-space phenomena
that influence the earth, even in subtle ways; the 4) effects of the sun on the earth’s
magnetic field; and manifestations of cosmic radiation and the solar wind.

Geophysicists examine physical phenomena and 5) their relationships within
the earth.
Solid earth physics involves 6) studying the behavior of earth materials from the
crust down to the core. Generation of the magnetic field 7) seems to be related to the
motion of fluid, electrically conducting material within the earth, so that the planet
acts as a self-exciting dynamo. Gravity is the 8) attractive force exerted by the mass
of the earth.

Geophysical exploration, commonly called 9) applied geophysics or
geophysical prospecting, is conducted to locate economically significant

accumulations of oil, natural gas, and 10) other minerals

2. 1) vertical direction 2) special tools 3) energy resources 4) natural gas 5) magnetic
field 6) temperature variations 7) geophysical prospecting 8) electrical current 9)
applied geophysics 10) geophysical exploration 11) radioactive properties 12)
geologic features
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Text 4.2  Geophysicist
EXERCISES

2.1g; 2c; 3a; 4d; 5b; 6f; 7e
3.
1. focus on 2. concentrate on 3. programs in 4. work for 5. led to 6. returned to

7. course of

Text 4.3 Amos Eaton
EXERCISES

2. TRUE or FALSE.

1.  After graduating from Williams College in 1799 Amos Eaton undertook the
more practical study of law in New York City. True

2. Despite an interest in the natural sciences, he practiced law and worked as a
land agent and surveyor in Catskill, New York. True

3. It was when he worked as a land agent that Amos Eaton committed a serious
crime and was put to prison. False

4. In prison Amos Eaton did a lot of scientific studies and after being released
spent a year at Yale College. True

5. He then returned to Williams College where he introduced a very successful

course of lectures on the history of Northern States. False.

6. He undertook geological surveys and his published survey reports earned him

recognition in American geology. True

UNIT  FIVE

Text 5.1  Marine Geology
EXERCISE

1. Marine geology has 1) strong ties to physical oceanography. Geophysical

2) evidence confirmed the lateral motion of continents and indicated the 3) young
age of oceanic crust. Marine geologists may be specialists in 4) a number of fields,
including petrology, sedimentology, stratigraphy, paleontology, geochemistry,

geophysics, and volcanology and do paleontological 5) investigations of the ocean

floor and coastal zone.
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The deep ocean floor is the last essentially unexplored frontier and detailed 6)
mapping in support of both military (submarine) objectives and economic
(petroleum and metal mining) objectives 7) drives the research.

Drilling platforms and drilling ships 8) allow earth scientists to make more-
detailed studies of the history of the oceans and the ocean floor. Scientists used

paleomagnetism and seafloor spreading 9) to determine that the continents had

moved relative to the magnetic poles and to each other.

Text 5.2 Marine Geologist
EXERCISES

2. 1c; 2e; 3d; 4q; 5a; 6b; 7f

3.

1) A marine geologist is a_scientist who studies the different natural processes that
occur on ocean floors and beaches.

2) Marine geology or geological oceanography involves geophysical, geochemical,

sedimentological and paleontological investigations of the ocean floor and coastal
margins.

3) The deep ocean floor is the last essentially unexplored frontier and detailed
mapping contributes to petroleum and metal mining.

4) Marine geologists may be specialists in a number of fields, including stratigraphy,

sedimentology, mineralogy, geochemistry and volcanology.

5) They may gather samples from the ocean while out at sea and try to determine
their chemical composition in the laboratory.

6) Ocean experiments and findings are described in detailed scientific papers.

7) Marine geologists concentrate on varied tasks through studies of oceanic rocks
and sediments.

8) After the World War Il marine geological studies provided the convincing

evidence for sea floor spreading and plate tectonics.

9) There are experts, marine geochemists who investigate the chemical properties of

different rocks and sediments.

Text 5.3 Edmond Halley
EXERCISES

1.
1) Edmond Halley published three papers on astronomical subjects as soon as he

graduated from the college. False
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2) Halley was able to prove that all of the sky, not just the solar system, is an active,
dynamic place. True

3) Although Newton’s new laws of physics, and theory of gravitation were being
widely scorned and disputed Halley saw his colleague greatness and published
Newton's book Principia Mathematica in 1687 True

4) From the data he collected during his voyage aboard the HMS Beagle

Halley produced the first map showing the variation of the Earth's magnetic field in
1700. False

5) The benefit of the map produced by E. Halley was not only for navigation but it
also made a profound contribution to studies of the deep Earth. True

6). Halley applied new physics to the problem of predicting which comets might
strike the Earth. False

7) The scientific research cruises of today follow the model of Halley's first

geophysical voyage. True

2.

1) Where would Newton have been without his colleague Edmond Halley, the father
of geophysics?

2) Captain James Cook's first voyage in 1769 was made to observe a transit of
Venus

3) Halley made the first map of the world's winds, setting the baseline for another
great field of geophysics, atmospheric dynamics.

4) At first Newton’s new mathematics of the calculus, laws of physics, and theory of
gravitation were being widely scorned and disputed.

5) Edmond Halley is known as the father of geophysics.

6) In 1694 Halley suggested that comets might strike the Earth.

7) That cruise was the first voyage ever made for a purely scientific purpose.

3.

1. vexing problems 2. remote island 3. restless prodigy 4. lively place

5. ancient star catalogue 6. fluid medium 7. geomagnetic field 8. distinctive thing
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Revision Units 1-5

EXERCISES
1.
a) Minerals are classified on the basis of chemical composition.
b) Scientists usually spend a great amount of time conducting field research.
c) Numerous universities around the world offer graduate programs in Geology.
d) What is the main purpose of the environmental geologist’s job?

e) Most of the physical properties can be recognized at sight.

2.

Verbs Nouns Adjectives
achieve achievement achieved
estimate estimation estimated
explain explanation explained, explaining
generate generation generated
expand expansion expanded, expanding

locate location located
regulate regulation regulated, regulating

3.

1. There has been a lot of debate among scholars about the expanding universe
(pacimmpsroniascs BCeaeHHas).

. The local community uses electricity generated by the wind turbines.

. These birds must have a wonderful power of location.

. There is no convincing explanation of the overall structure of the universe.

. The results achieved in radiology stimulated progress in other fields of science.

. Under the new regulations, all staff must have safety training.

~N o o1 A W DN

. The estimated cost of repairing the roof is $600.

4
1. Geology is referred_to as earth science and geoscience

2. Prospecting geologists are trained in earth sciences to find geological wonders.
3. At the end the 19th century and into the 20th century, the field of geology
expanded even more.

4. By the early 19th century, many people were studying geologic topics.

5. Throughout the medieval and Renaissance periods, people began to study

mineralogy and made detailed geologic observations.

6. Seismic energy is detected on land by using devices called geophones
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7. They also study the geologic record of climate change in order to help predict
future changes.

8. Seismic exploration is divided into refraction and reflection surveys

9. Reports by German natural historian Alexander von Humboldt about his travels
influenced the worlds of science and art.

10. Amos Eaton spent a year at Yale College studying science under Benjamin

Silliman and Eli Ives.

5.

1) f)Gas Field - The geographic area that is directly above an underground
accumulation of natural gas that is commercially viable.

2) a) Infiltration - The movement of surface water into porous soil.

3) e) Extractive Industries - Industries involved in mineral resource exploration,
acquisition, assessment, development or production.

4) 1) Magma - Molten rock material that occurs below Earth's surface.

5) g) Elevation - The vertical distance between mean sea level and a point or object
on, above or below Earth's surface.

6) d) Geochronology - A study of the time relationships of rock units; includes
methods of both relative and absolute dating.

7) h) Greenhouse Effect - A warming of the atmosphere caused by carbon dioxide
and water vapor in the lower portions of the atmosphere capturing heat that is
radiated from and reflected by Earth's surface.

8) ¢) Lava Molten rock material on Earth's surface.

9 b) Geomorphology - The science of Earth's landforms, their description,
classification, distribution, origin and significance.

10) j) Exploration - The work of identifying areas that may contain viable mineral
resources. This work can include surface mapping, remote sensing, exploratory

drilling, geophysical testing, geochemical testing and other activities.

UNIT SIX

Text 6.1 Environmental Geology
EXERCISES

1.

1d) Environmental geology is an applied science concerned with the practical

application of the principles of geology in the solving of environmental problems.
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2a) Environmental geology involves the protection of human health and safety
through understanding geological processes.

3g) The study of geologic hazards, such as earthquakes and volcanic eruptions, can
also be considered part of environmental geology.

4c) Economic geology is the use of geologic knowledge to find and recover
materials that can be used profitably by humans, including fuels, ores, and building
materials.

5f) Economic geologists commonly specialize in a particular aspect of economic
geology, such as petroleum geology or mining geology.

6e) Engineering geology is the application of engineering principles to geologic
problems.

7b) In other words environmental geology is the application of geological

information to help better organize protection of nature and human health.

3.

Ecology a science which studies the relationship between all forms of life on our
planet and the environment. This word came 1) from Greek “oikos” which means
home. Ancient Greek philosophers such as Hippocrates and Aristotle laid the
foundations of ecology 2) in their studies on natural history. Modern ecology
transformed 3) into a more rigorous science in the late 19th century.

Ecology is the scientific analysis and study of interactions 4) among organisms
and their environment - the interactions organisms have 5) with each other and with
their abiotic (abmoTmueckmii, HexxuBoM) environment. Topics of interest 6) to
ecologists include the diversity, distribution, amount (biomass), number (population)
of organisms, as well as competition between them 7)_within and among
ecosystems. Ecosystems are composed 8) of dynamically interacting parts including
organisms, the communities they make 9) up, and the non-living components of
their environment. Ecosystem processes regulate the flux of energy and matter 10)

through an environment.

Text 6.2 Environmental Geologist

EXERCISES

2. 1c; 2f; 3e; 4g; 5b; 6a; 7d
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Text 6.3 James Dana

2. A
1.Dana’s science teacher was Fay Edgerton, a pioneer American geologist.

2. Fay Edgerton and J.Dana met at Yale College at New Haven.
3. American geologist Amos Eaton studied under the elder Benjamin Silllman
A 3 is correct
2.B
1. On graduating from Yale in 1833, Dana spent 15 months as a shipboard naturalist
responsible for geology and mineralogy.
2. His first publication appeared in the American Journal of Science in 1835.
3. After the expedition during which he cruised the Mediterranean he was appointed
a professor at Yale and started his teaching in 1849
B2 is correct
3.C
1. Dana’s Manual of Mineralogy (1848), became the main introduction to
mineralogy for generations of geology students.
2. His studies on volcanic phenomena became the most influential textbook.
3. Dana was elected Editor of the Geological Society of America.

C 1is correct

Present Past Perfect | Past Simple | Past Simple | Past
Perfect Active Active Passive Participle
Active
was published, (4)
have changed | had been (3); appoinned (2) | suggested(5) ,
(1) had became(4) | was associated, (5)
supported(7) fostered(3) originated(6)
UNIT SEVEN

Text 7.1 Prospecting Geology

EXERCISES
1.1d,24a,3e,4c,5b,6f1, 79
2. 1. Seismic prospecting determines the structure of rock deposition.
2. Geological exploration remains one of the most effective means for increasing

reserves.
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3. The job of geoscientists is to find locations with abnormally low gravity.

4. Gravitational, magnetic, and seismic methods are used to survey the subsurface.

5. Echoes of seismic waves are detected by seismographs.

6. Geochemical methods for prospecting hydrocarbon deposits are based on studies
of the chemical composition of underground water and the content of dissolved
gases and organic matters in it.

7. Magnetic prospecting is based on different magnetic conductivity of rocks.

3. gas arc; three-dimensional ;water containing; long-term; oil-bearing

Text 7.2  Prospecting Geologist

EXERCISES
2.
1) Subject — ( Prospecting) geologists; Predicate — are trained .
2) Subject — The English naturalist Charles Darwin; Predicate — began.
3) Subject — Finding and maintaining a clean water supply, and disposing safely of

waste products; Predicate — requires.
4) Subject — People *who work in this branch of geology; Predicate — spend.
5) Subject — Scientific teams; Predicate — include.

* who work in this branch of geology - Defining Relative clause

3. 1b; 2g; 3f; 4e ; 5¢; 6d; 7a

4,

1) Prospecting geologists are scientifically trained in earth sciences to find
geological wonders.

2) Geophysical instruments and devices help prospecting geologists to collect data
and determine feasibility of staking and developing a claim.

3) The primary purpose of the prospecting geologist is to locate all outcropping

mineralization within a given area.

4) Very often prospecting geologists have to determine if certain locations are able

to be effectively mined.

5) When mining works in a particular area are in full swing a prospecting geologist
may be assigned to oversee certain aspects of the mining operation.

6) Over the course of their careers prospecting geologists often develop a high level
of expertise | in fulfilling their professional responsibilities.

140



7) It’s common practice that geologists specialize in a specific type of rock, mineral
or precious metal.
8) In mining the work of quality control advisors is to ensure that mines p Ivan

Mikhailovich Gubkin roduce quality ore.

Text 7.3 Academician |.M.Gubkin

EXERCISES
2. 3a;6Db;1c;7d; 2e;4f; 5¢
4,
1) It was work on the genesis of the oil fields and mud volcanism that brought 1.M.
Gubkin worldwide fame.
2) Gubkin’s first research was examining the rocks of the northern shore of Lake
Ladoga.
3) He proposed a new method for constructing maps of underground oil reservoirs
relief.
4) In the summer of 1917 he was sent to the United States to study the American oil
industry.

5) Another focus of his academic interests was the rational use of hydrocarbon

resources.
6) He stated that petroleum geology should be integrated with physics, chemistry,
biology, mathematics, and other sciences.

7) He insisted that a petroleum engineer should be an expert in deep drilling,
exploitation, chemistry and technology of oil as well as in economics.

8) Apart from the research work I.M.Gubkin was engaged in teaching.

9) He introduced a special-purpose academic program designed to balance theory
and practice, field and laboratory studies.

10) I.M.Gubkin put forward a new concept of teaching petroleum engineers.

UNIT EIGHT

Text 8.1  Geochemistry
EXERCISES
1.
Geochemistry is the geology and chemistry concerned 1) with the chemical
composition and chemical reactions taking 2) place within, the earth's crust.
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Geochemistry is the application of chemistry to the study of the earth, its materials,
and the cycling of chemicals 3) through its systems.
The sphere of geochemistry extends 4) beyond the Earth, encompassing the entire

Solar System and has made 5) important contributions to the understanding of a

number of processes including mantle convection, 6) the formation of planets and

the origins of granite and basalt.

Among the various 7) branches of earth science, environmental geochemistry is

unique in focusing directly 8)on public health issues related to the environment.

Biogeochemistry is an 9) emerging field that examines the chemical interactions
between living and nonliving systems—for example, microorganisms that act in
soil formation.

Text 8.2 Geochemist
EXERCISES

2. 1g; 2d; 3f; 4a; 5b; 6¢; 7 €

Text 8.3 Maria Gordon
2.

1. superficial resemblance 2. important contribution 3. tectonic evolution
4. microscopic examination 5. profound interest 6. pastoral family 7. copious

volumes 8. longstanding admirer

1. Already in these early years she showed a profound interest in nature, so
during holidays she enjoyed to explore the landscape of the Highlands accompanied
by her elder brother.

2. Studying both in London and Edinburgh she obtained her degree in geology,
botany and zoology in 1890.

3. Julius Pia carried out research in the Prags Dolomites.

4. She published copious volumes of the tectonic evolution of the Dolomites.

5. Dr. John Dr. John Gordon, Maria’s husband respected and encouraged her
passion for the Dolomites.

6. Maria Matilda Ogilvie Gordon succeeded against all odds and unequal treatment

of women to study geology and achieve important results in this field.
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UNIT  NINE

Text 9.1 Hydrogeology
EXERCISES

1.1c 2e 3g 4b 5f 6a 7d

2.

Most land areas on Earth have some form of aquifer underlying them, sometimes at
1) significant depths. In some cases, these aquifers are rapidly being depleted by the
2) human population.

Aquifers are critically 3) important in human habitation and agriculture. Deep
aquifers in 4)_arid areas have long been water_sources for irrigation. 5) Many
villages and even large cities draw their 5) water supply from wells in aquifers.

Municipal irrigation and 6) industrial water supplies are provided through
large wells. 7) Multiple wells for one water supply source are termed "wellfields",
which may withdraw water from confined or unconfined aquifers. Using ground
water from 8) deep, confined aquifers provides more protection from surface water
contamination. 9) Some wells, termed "collector wells," are specifically designed to
induce infiltration of surface (usually river) water.

Aquifers that provide sustainable fresh groundwater to 10) urban areas and for
agricultural irrigation are typically 11) close to the ground surface (within a couple
of hundred metres) and have some recharge by fresh water. This recharge is
typically from rivers or meteoric water (precipitation) that percolates into the aquifer

through overlying 12) unsaturated materials.

Text 9.2 Hydrogeologist
EXERCISES

2. 1b; 2c; 3g; 4d; 5a; 6e; 7f

3.

1) Hydrogeology studies how waters are distributed in the earth and how the earth
affects its properties.

2) A hydrogeologist is a scientist who researches groundwater systems.

3) Some people think that hydrology and hydrogeology study the same problems
only their methods are different.

4) Groundwater hydrologeologists usually concentrate on how groundwater _interacts

with other surfaces like soil and air.
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5) One of the hydrogeologists’ tasks is to predict when water resources eventually
be drained.

6) Field research is conducted to learn more about the hydrogeologic activity in a
particular area.

7) Advanced computer programs and imaging technology can also be utilized to
map groundwater reservoirs and simulate different drilling and well tapping
strategies.

8) Very often hydrogeologists take part in cleanup efforts in areas that have become
polluted by waste or oil spills.

9) To promote awareness of the dangers of pollution and the importance of

evironmental sustainability educational websites and books are created.

Text 9.3  Nikolay Golovkinsky
EXERCISES
1.
1. Russian geologist N. A. Golovkinsky was born in a small town of Yaran in Kazan
province.
2. In 1851 N.A. Golovkinsky entered Kazan Imperial University to study medicine.
3. Soon after the beginning of the Crimean war he was sent to Sevastopol.
4. In Kazan University N.A. Golovkinsky worked as a freelance associate professor.

5. When he retires he moves from Odessa to the Crimea.

2. True or False.

1. N.A. Golovkinsky spent 25 years working in the University of Kazan.  False.

2. In the Crimea Professor had a mansion near Alushta next to a beautiful waterfall.

False.

3. On having resigned from the military service N.A. Golovkinsky entered Kazan

University. True

4. His famous paper “On Permian formations in the central part of the Volga-
Kama basin.” brought him Doctor’s degree and professorship. True

5. His father received decoration — a bronze medal on Andrew’s ribbon. False.

6. Golovkinsky was one of those who organized the first "artesian observatory" as a

model of hydro-geological station. True

7. Only thanks to Professor Golovkinskiy first urban water supply appeared in

Kazan. False.
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UNIT  TEN

Text 10.1 Land and resources of Russia

1. 1b; 2i; 3d; 4a; 5j; 6¢; 7f; 8h; 9g; 10e

Text 10.2  Oil and Gas Engineering

EXERCISES
2. 19; 2c; 3d; 4a; 5f; 6b; 7e

3.

1) Two main oil and gas subsurface disciplines, are exploration by earth scientists
and petroleum engineering.

2) Petroleum geology and geophysics accomplish a static description of the
hydrocarbon reservoir rock

3) Petroleum engineering focuses on estimation of the recoverable volume of
resource of oil, water or gas.

4 Oil and gas engineering involves the production of oil and gas in an economical

and environmentally safe manner.

5) Subsequent development training for oil and gas engineers has usually been done
within oil companies.

6) Specific to industry requirements, technical knowledge and hands-on experience

will be gained in this program.

7) Oil and gas engineering experts are given global opportunities to work for various

industry organizations and oil companies.

8) A degree in engineering might be a stepping-stone to graduate studies or various

professional degrees.
9) Crude oil and natural gas should be efficiently extracted and refined into

marketable products.

Text3 Alfred Nobel
EXERCISES

1.

1) Alfred Nobel’s father went bankrupt before the birth of Alfred. False

2) Immanuel Nobel was quick to see industrial openings for his scientific inventions
and build up over 80 companies in 20 different countries. False

3) Alfred Nobel did not have a University degree. True
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4) Alfred Nobel knew science but was a poor linguist. False

5) Throughout his life Alfred Nobel avoided publicity. True

6) Alfred Nobel was more successful in business than his father. True
7) Alfred Nobel died in Paris in 1896. False

Revision Units 6-10
EXERCISES

1. 1) Hydrology 2) Marine studies 3) Determinative mineralogy 4) Descriptive
mineralogy 5) Geochemistry 6) Geophysical exploration 7) VVolcanologic studies 8)

Magnetic prospecting 9) Environmental geology
2. Synonyms

1) Viable (adj) fruitful (adj)

2) riparian (adj) coastal (adj)

3) inventive(adj) — resourceful (adj)

4 prospective (adj) — potential

5) exploration geologist — prospector (adj)
6) production (n) - output (n)

7) investigations (n) - exploration (n)

8) deposit (n) — accumulation (n)

9) generate (v) — produce (V)

10).recovery (n) - extraction (n)

11) perform (v) — fulfill (v)

12) area (n) - territory (n)

13) concentrate (v) — focus on (V)

14) combustible (adj) — inflammable (adj)

15) application (n)-usage (n)

3.
Verbs Nouns Adjectives
to design design designed
to drill drilling drilled
to mine mine mining
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to evaluate evaluarion evaluated

to provide provision provided

to percolate percolation percolating ?
to refine refinement refining

4. 1le; 2a; 3d; 4c; 5b

5.

1. Petroleum geologists are scientists who focus on the extraction and estimation of oil,
gas and other combustible resources buried in the Earth. 2. Qualifications are useful but
they are no substitute for experience. 3. Several schools are involved in the project. 4.
He graduated with _honors, with a Bachelor's of Art in_Classics. 5. Refineries that
process petrochemicals can be found all over the world. 6. The Black Sea is an inland
sea bounded_by Europe, Anatolia and the Caucasus. 7. The Black Sea was originally a
land-locked fresh water lake and was flooded with salt water during the Holocene. 8.
An asteroid is any of numerous small celestial bodies that move_around the sun mainly
between the orbits of Mars and Jupiter. 9. A degree in engineering is an academic
award conferred by a university or college on successful completion of a course. 10.

Groundwater hydrologists usually concentrate on how groundwater interacts with other

surfaces like soil and air.

1)c
2)b
3)d
4) b
5)a
6)d
7)c
8)d
9 b
10) c

Additional

Geophysicist Quiz

11) a
12) d
13) a
14) c
15) b
16) c
17) b
18)d
19) b
20) b
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Material




Multiple Choice Quiz
Geophysics and Geology Knowledge

1)1 11) 4
2)3 12) 3
3)4 13) 4
4) 1 14) 1
5) 1 15) 1
6) 2 16) 4
N1 17) 2
8) 4 18) 2
9)1 19) 1
10) 1 20) 2
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