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PRONUNCIATION KEY
(According to: Harding and Johnston (2006))

The symbols used are:

/a/ as in back /bak/, active /ak-tiv/

/a/ as in abduct /ab-dukt/, gamma /gam-a/

/ah/ as in palm /pahm/, father /fah-ther/

/air/ as in care /kair/, acrospace /air-ospays/

/ar/ as in tar /tar/, starfish /star-fish/, heart /hart/

/aw/ as in jaw /jaw/, gall /gawl/, taut /tawt/

/ay/ as in mania /may-nid/, grey /gray/

/b/ as in bed /bed/

/ch/ as in chin /chin/

/d/ as in day /day/

/el as in red /red/

/&/ as in bowel /bow-¢&l/

/ee/ as in see /see/, haem /heem/,
caffeine /kaf-een/, baby /bay-bee/

/eer/ as in fear /feer/, serum /seer-um/

/er/ as in dermal /der-mal/, labour /lay-ber/

/ew/ as in dew /dew/, nucleus /new-klee-tis/

/ewr/ as in epidural /ep-i-dewr-al/

/f as in fat /fat/, phobia /foh-bia/, rough /ruf/

/g/ as in gag /gag/

/h/ as in hip /hip/

/i/ as in fit /fit/, reduction /ri-duk-shan/

/il as in jaw /jaw/, gene /jeen/, ridge /rij/

/k/ as in kidney /kid-nee/, chlorine /kloreen/,
crisis /Kry-sis/

/ks/ as in toxic /toks-ik/

/kw/ as in quadrate /kwod-rayt/

/1/ as in liver /liv-er/, seal /seel/

/m/ as in milk /milk/

/m/ as in nit /nit/

/ng/ as in sing /sing/

/nk/ as in rank /rank/, bronchus /bronk-iis/

/o/ as in pot /pot/

/6/ as in dog /dog/

/o/ as in buttock /but-0k/

/oh/ as in home /hohm/, post /pohst/

/oi/ as in boil /boil/

/oo/ as in food /food/, croup /kroop/,
fluke /flook/

/oor/ as in pruritus /proor-y-tis/

/or/ as in organ /or-gan/, wart /wort/

/ow/ as in powder /pow-der/, pouch /powch/

/p/ as in pill /pil/

/t/ as in rib /rib/

/s/ as in skin /skin/, cell /sel/

/sh/ as in shock /shok/, action /ak-shon/

/t/ as in tone /tohn/

/th/ as in thin /thin/, stealth /stelth/

/th/ as in then /then/, bathe /bayth/

/u/ as in pulp /pulp/, blood /blud/

/i/ as in typhus /ty-fus/

/4/ as in pull /ptl/, hook /hiik/

/vl as in vein /vayn/

/w/ as in wind /wind/

Iyl as in yeast /yeest/

/¥/ as in bite /byt/, high

/hy/, hyperfine /hyper-fyn/

/yoo/ as in unit /yeo-nit/, formula /formyoold/

/yoor/ as in pure /pyoor/, ureter /yoor-eeter/

yr/ as in fire /fyr

XII
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The science of geology 3

1.1. COMMON WORDS: Note the synonyms and antonyms of
following words and translate the words into Persian.

Word Synonym Antonym
interior internal, inner, inside exterior, external, outer
surface external; superficial internal, interior
solid substance exhibiting rigidity liquid

process in which one plate of
Subduction the Earth's crust being forced obduction
underneath another

deep in vertical extent shallow, superficial
below under above, over

raise elevate lower

internal interior, inner, inside external, foreign
beneath under, below above

outer external inner

hard rigid soft

iInnermost | farthest in, deepest outermost

similar alike different, unlike

extreme excessive; most, greatest; farthest — slight, moderate

1.2. TECHNICAL WORDS: Note the pronunciation of the following
technical words and expressions and translate them into Persian.

mineralogy /min-é-ral-6-jee ..
petrology /pi-trol-6-jee/ L
sedimentology /sed-a-men-tol-0-jee/ ...
hydrogeology
ore deposits .
stratigraphy /stra-tig-ra-fee .
palacontology /pay-lee-on-tol-0-jee, palee-/ ...l
deformation

0o kW=

atmosphere
10. environmental geology
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11. seismology /syz-mol-6-jee/
12. economic geology

13. fossil fuels

14. petroleum /pé-troh-lee-tim/
15. mineral resources

16. gravel

17. fertilizers

18. reservoir

19. hydrosphere /hy-dro-sfeer/
20. biosphere /by-0-sfeer/

21. earthquakes

22.volcanic

23. eruptions

24. glacier /glay-sher/

25.soil

26.rock

27. geologic time scale

28. eon /ee-0On, ee-on/

29. era

30. period

31.epoch

32. succession

33. strata

34.1igneous rocks /ig-nee-us/
35. metamorphic rocks /meta-mor-fik/
36. subduction /sub-duk-shon/
37. mountain building

38. fold

39. fault

40. coal

41. sandstone

42. sedimentary rocks

43. mineral deposit
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| 1.3. Reading

THE SCIENCE OF GEOLOGY
What is geology?
Geology is the study of the Earth, including the material that it is
made of the physical and chemical changes that occur on its surface
and in its interior, and the history of the planet and its life forms.

What does a geologist do?

Geologists work to understand the history of our planet. The better
they can understand Earth’s history, the better they can foresee how
events and processes of the past might influence the future.

What are the branches of geology?

Geology is divided into several branches, including:

a) mineralogy (the study of minerals and their classification)

b) sedimentology (the scientific study of sediments)

c) petrology (the study of origin, occurrence, structure and history of rocks)

d) economic geology (understanding of ore deposits)

e) stratigraphy (the deposition of successive beds of sedimentary rocks)

f) palaeontology (science of the study of geological periods and the
study of fossils)

g) tectonics (the deformation and movement of the Earth's crust)

h) geophysics (using physics to study the Earth's surface, interior, and
atmosphere)

1) environmental geology (the application of geology to problems
created by man)

j) seismology (study of earthquakes and related phenomena)

k) hydrogeology (study of groundwater)

1) geochemistry (study of the chemical composition of the Earth)

The Earth and its materials
The Earth’s radius is about 6370 kilometers (Fig. 1-1). If you could
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drive a magical vehicle from the center of the Earth to the surface at
100 kilometers per hour, the journey would take more than two and a
half days.

BIOSPHERE
All life is
concentrated at
or within a few
kilometers of
the surface

W
o

HYDROSPHERE

Deep ocean floor ATMOSPHERE
5 km deep. 99% of

Fresh water and atmosphere lies
ice exist on within 30 km
land of the surface

L
(=}

Kilometers
i
e

(=]

Radius | 6370 km

Figure 1-1. Most of the Earth is solid rock, surrounded by the hydrosphere, the
biosphere, and the atmosphere.

Most of the Earth is composed of rocks. Rocks, in turn, are
composed of minerals. Although more than 3500 different minerals
exist, fewer than a dozen are common. Geologists study the origins,
properties, and compositions of both rocks and minerals. Geologists
also explore the Earth for the resources needed in our technological
world: fossil fuels such as coal, petroleum, and natural gas; mineral
resources such as metals; sand and gravel; and fertilizers. Some search
for water in reservoirs beneath Earth’s surface.

Internal processes

Processes that originate deep in the Earth’s interior are called internal
processes. These are the driving forces that raise mountains, cause
earthquakes, and produce volcanic eruptions.

Surface or external processes

Surface or external processes are all of those processes that form the
Earth’s surface. Most surface processes are driven by water, although
wind, ice, and gravity are also significant.
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Layers surrounding the Earth

The Earth is surrounded by three layers:

1. The hydrosphere includes water in streams, wetlands, lakes, and
oceans; in the atmosphere; and frozen in glaciers (Fig. 1-1). It also
includes ground water present in soil and rock to a depth of at least
2 kilometers.

2. The atmosphere is a mixture of gases, mostly nitrogen and oxygen
(Fig. 1-1). It is held to the Earth by gravity and thins rapidly with
altitude. Ninety-nine percent is concentrated within 30 kilometers
of the Earth’s surface, but a few traces remain even 10,000
kilometers above the surface.

3. The biosphere is the thin zone near the Earth’s surface that is
occupied by life (Fig. 1-1). It includes the uppermost solid Earth,
the hydrosphere, and the lower parts of the atmosphere. Land plants
grow on the Earth’s surface, with roots penetrating at most a few
meters into soil. Animals live on the surface, fly a kilometer or two
above it, or burrow a few meters underground. Sea life also
concentrates near the ocean surface, where sunlight is available.

Layers of the Earth

Scientists generally agree that the Earth formed by accretion of small

particles. They also agree that the modern Earth is layered (Fig. 1-2).

1. The crust is the outermost and thinnest layer. Because the crust is
relatively cool, it consists of hard, strong rock. Crust beneath the
oceans differs from that of continents. Oceanic crust is 5 to 10
kilometers thick and is composed mostly of a dark, dense rock
called basalt. In contrast, the average thickness of continental crust
is about 20 to 40 kilometers, although under mountain ranges it can
be as much as 70 kilometers thick. Continents are composed
primarily of a light colored, less dense rock called granite.

2. The mantle lies directly below the crust. It is almost 2900
kilometers thick and makes up 80 percent of the Earth’s volume.
Although the chemical composition may be similar throughout the
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mantle, Earth temperature and pressure increase with depth. The
upper part of the mantle consists of two layers which are named
lithosphere and asthenosphere.

The uppermost mantle is relatively cool and consequently is hard,
strong rock. In fact, its mechanical behavior is similar to that of the
crust. The outer part of the Earth, including both the uppermost
mantle and the crust, make up the lithosphere.

At a depth, varying from about 75 to 125 kilometers, the strong,
hard rock of the lithosphere gives way to the weak, plastic
asthenosphere. In general, 1 to 2 percent of the asthenosphere is
liquid, and because it is plastic, the asthenosphere flows slowly,

perhaps at a rate of a few centimeters per year.
Oceanic crust (5 to 10 km thi

Continental
(20 to 70 km

Figure 1-2. The Earth is a layered planet.
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3. The core is the innermost of the Earth’s layers. It is a sphere with a
radius of about 3470 kilometers and is composed largely of iron
and nickel. The outer core is molten because of the high
temperature in that region. Near its center, the core’s temperature is
about 6000, as hot as the Sun’s surface. The pressure is greater
than 1 million times that of the Earth’s atmosphere at sea level. The
extreme pressure overwhelms the temperature effect and
compresses the inner core to a solid.

EXERCISES

1.4. According to the passage, which of the following statements
are “true” or “false”? Insert “T”” or “F” in the boxes at the right.

1. Sand and gravel are mineral resources.

L

2. The atmosphere is a mixture of gases, mostly hydrogen and oxygen.

L

3. The biosphere includes the lithosphere, the hydrosphere, and the
lower parts of the atmosphere.

L

4. Oceanic crust is 5 to 10 kilometers thick and is composed mostly of
basalt.

L

5. The outer core is solid because of the high pressure in that region.

6. The asthenosphere is mechanically weak and plastic.

' 1.5. Choose a, b, ¢, or d which best completes each item.

1. Coal, petroleum, and natural gas are ....................

UL

a) rocks b) minerals
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c) fossil fuels d) mineral resources
2. What is the composition of continents?

a) Basalt b) Granite

c) Lithosphere d) Rocks

3. What does the upper part of the mantle consist of?
a) lithosphere and asthenosphere b) lithosphere and biosphere
c) asthenosphere and hydrosphere d) biosphere and hydrosphere
4. What is the composition of the core?
a) Nickel and Iron b) Liquid
c) Basalt d) Granite

l 1.6. Write the answers to the following questions in your own words.

1. What type of igneous rock is the most abundant constituent of
continental crust? What type makes up most oceanic crust?

2. Draw a cross-sectional view of the Earth. List all the major layers
and the thickness of each.

3. Describe the important differences between the lithosphere and the
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asthenosphere.

4. Describe some important differences between oceanic crust and
continental crust.

1.7. Note the following technical words and their definitions
and translate the words into Persian.

Technical words Definitions
Geology (noun) study of the history and development of the Earth
. one who studies the history and development
Geologists (noun) of the Farth

Geologic (adjective) | of or pertaining to geology
Geological (adjective) | of or pertaining to geology
Geologically (adverb) | from a geological standpoint

l Now, fill in the blanks with the appropriate words.

| work to understand the history of our planet.

2. Geologists have divided Earth history into units displayed in the
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......................... time scale.

3. An important part of ..........cceeceenenne is the study of how Earth’s
materials, structures, processes and organisms have changed over time.

4. Mars is still active .......cccceeeveennnnne

5. Nicolas Steno (1638-1686) articulated three basic .............c...........
principles.

6. Only a small portion of the surface of the earth has been
......................... explored.

1.8. Fill in the blanks with the following words and translate
the passage into Persian.

29 ¢ 29 <6 9 <6 29 ¢

“erosion”, “earthquakes”, “volcanic”, “soils”, “processes”, “crustal”

What is physical geology?

Physical geology is the study of the earth's rocks, minerals, and
......... \Z_L/; and how they have formed through time. Complex
internal processes such as plate tectonics and mountain-building have
formed these rocks and brought them to the earth's surface.
I 149 R are the result of the sudden movement of
.......... 3.......... plates, releasing internal energy that becomes
destructive at the surface. Internal heat and energy are released also
through ......... il) ........ eruptions. External .......... Sotiinnn such
as glaciation, running water, weathering, and ........\ fj ........ have
formed the landscapes we see today.
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1.9. Rearrange the sentence parts of the following table into
three different sentences.

consists of lithosphere | is a solid material the upper part of the
mantle
that is composed of
outer core a rock

various minerals

is believed to be a

rich in nickel and iron |and asthenosphere layer of molten liquid

| 1.10. Read the following passage and translate into Persian.

Geologic Time
Geoscientists have estimated the earth to be about 4.5 billion years
old. As the crust cooled, early geologic processes were largely
volcanic, building up continental crust and a primitive atmosphere.
Bacterial forms of life have been found in rocks that are billions
of years old. Complex oceanic organisms such as trilobites began to
appear only about 600 million years ago. From about 66 million to
245 million years ago, dinosaurs and other reptiles developed all over
the world. In contrast, human beings have existed in only about the
last 3 million years, less than a thousandth of the age of Earth.
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1.11. Write the name of relevant geological branches in front of
the corresponding definition and put the examples into the table too.

29 <¢

“igneous rocks”, “mineral resources”, “folds”, “coal”, “rock analysis”,

29 ¢¢

2% ¢¢

“nonmetallic minerals”, “faults”, “metamorphic rocks”, “subduction”,

99 ¢ 9% ¢

“sandstone”, “mountain building”, “sandstone

29 ¢

, “sedimentary rocks”

Geological

branches Definition Example

Dealing with the origin, occurrence,
structure, and history of rocks.

The application of geologic knowledge
to the search for the understanding of
mineral deposits.

The study of the distribution of the
chemical elements in minerals, ores,
rocks, soils, water and the atmosphere.
Deals with the form, arrangement and
internal structure of the rocks.

Deals with the original succession and
age relations of rock strata.

Dealing with the broad architecture of
the outer part of the earth.






