English for Mining Engineers (C.В. Суховецька) 
For Third year students (ГЕФ)
[bookmark: _Hlk103436676]To-do list (список завдань):
1. P. 26-28 ex. Text “Metamorphic rocks” - Read and translate the text, write down new unfamiliar words.  Put 8 different questions to the text.
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equivalents, known as komatiites, primarily existed during early Earth
history, and there are no known modern examples. The Earth's mantle
is thought to be composed of peridotite.

2. Mafic rocks are black, dark gray or dark green in color, and
composed primarily of olivine, feldspar (calcium plagioclase) and
pyroxene. Basalt, aphanitic but locally porphyritic or vesicular mafic
volcanic rock, is the most abundant igneous rock of the Earth's crust,
forming the ocean floor and volcanic oceanic islands. Gabbro is the
phaneritic intrusive equivalent of basalt, and composes the deeper
ocean crust.

3. Intermediate rocks are medium-gray color, and composed of
amphibole and feldspar (intermediate plagioclase) together with some
pyroxene and biotite. Andesites, locally porphyritic, are intermediate
volcanic rocks found in volcanic chains on continental margins and in
island arcs above subduction zones. Diorite is the phaneritic intrusive
equivalent of andesite, and comprises many of the batholiths found
associated with subduction processes.

4. Felsic rocks are light-colored, locally glassy (obsidian), and
composed of quartz and potassium feldspar with minor sodium
plagioclase, biotite and amphibole. The volcanic rock, rhyolite,
characterizes continental volcanoes and is typically associated with
extremely explosive volcanic activity. The explosive nature of rhyolite
volcanism reflects the magma's high viscosity and gas content relative
to mafic or even intermediate magmas. Granite is the phaneritic
intrusive equivalent of rhyolite, and comprises many of the batholiths
found within continental crust. Pegmatite is extremely coarse-grained
granite, that forms from residual, water-rich magmatic fluids.

In addition to composition, pyroclastic rocks are further
subdivided according to fragment size and type:

1. tuff is a pyroclastic volcanic rock consisting of broken crystals
and pieces of volcanic glass less than 2 mm in diameter. Welded tuffs
occur where particles were hot enough to fuse together after coming to
rest.
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2. volcanic breccia is a pyroclastic volcanic rock composed of
consolidated, angular volcanic particles greater than 2 mm in
diameter.

COLLECTION OF IGNEOUS ROCKS
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begins when water traveling through rock dissolves some of the
minerals, carrying them away from their source. Eventually these
minerals can be redeposited, or precipitated, when the water

evaporates away or when the water becomes over-saturated with
minerals.

METAMORPHIC ROCKS

Metamorphic rocks started out as some other type of rock, but
have been substantially changed from their original igneous,
sedimentary, or earlier metamorphic form. Metamorphic rocks form
when rocks are subjected to high heat, high pressure, hot, mineral-rich
fluids or, more commonly, some combination of these factors.
Conditions like these are found deep within the Earth or where
tectonic plates meet. Exposure to these extreme conditions has altered
the mineralogy, texture and chemical composition of the rocks. The
amount of heat and pressure determines the final state of metamorphic
rocks, as does their specific mineral contents.

In metamorphic rocks some or all of the minerals in the original
rock are replaced, atom by atom, to form new minerals.

There are two basic types of metamorphic rocks. Foliated
metamorphic rocks such as gneiss, phyllite, schist, and slate have a
layered or banded appearance that is produced by exposure to heat and
directed pressure. Non-foliated metamorphic rocks such as hornfels,
marble, quartzite, and novaculite do not have a layered or banded
appearance.

Foliated metamorphic rocks have very obvious bands of layers
that formed as a result of a more rapid cooling or higher pressure.
Some examples of foliated metamorphic rocks include gneiss, schist,
slate and soapstone.

Different degrees of pressure and heat result in unique forms of
foliated rock. When submitted to light pressure and low heat,
metamorphic rock forms slate, which is a fragile rock that tends to
break at the joints of layers. This produces thin, flat rocks.

Slightly higher pressures and temperatures produce phyllite,
which is a harder rock that often has a shiny appearance. Phyllite often
includes deposits of micas, which follow the direction of folliation,
giving it its shiny appearance.

Still greater pressures result in the formation of schist. Schist has
a larger grain than phyllite, but it shares phyllite's shiny luster from
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large mica deposits. These deposits are often larger in schist than in
phyllite.

The greatest pressures and heats form gneiss. Gneiss has
alternating bands of dark and light rock, which are formed when
pressures form large mineral deposits into thinner bands. Gneiss has
coarser bands than other foliated metamorphic rocks. Unlike phyllite
and schist, gneiss contains very little mica. However, gneiss often
contains quartz and feldspar.

Non-foliated metamorphic rocks do not have a platy or sheet-
like structure. There are several ways that non-foliated rocks can be
produced. Some rocks, such as limestone are made of minerals that
are not flat or elongate. No matter how much pressure you apply, the
grains will not align!

Generally speaking, non-foliated metamorphic rocks were
created under extremely high temperatures and very low, even
amounts of pressure. These rocks typically cooled very slowly,
allowing the minerals within them to form large, uniform crystals that
are tightly packed together.

Different types of rocks and minerals can form non-foliated
metamorphic rocks. Quartzite is made of metamorphosed sandstone,
while marble is formed from limestone that was metamorphosed.
Hornfels have no specific composition while amphibolites are formed
from hornblende and plagioclase.

Although non-foliated rocks may have small bands of different
colors, the crystals that form them generally have no visible
organization.

What are Metamorphic rocks used for? Slate is most often
used as a roofing material, decorative gardening stone, the base for
tables. Marble is another one of the metamorphic rocks and is a
metamorphosed limestone. Marble remains a popular building and
sculpture material today. It can also be ground down to make cleaning
products or soaps. Schist is another metamorphic rock that is formed
from either mud or shale. It is used for paving and occasionally
sculpture. However, schist is formed at a much higher temperature
than slate is. It is a fairly weak rock so it does not make for a good
building material.

I Use the dictionary and write down transcriptions and translations
of the words given below.
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constitute, cementation, luster, pressure, evaporate, abundance,
dissolve, equivalent, elongate, eruption, extract, determine

II. Give English equivalents to the following Ukrainian words and
word combinations. Make up your own sentences.

KOe]IIlieHT, IIBUKICTD, IHTEHCHBHICTD; Jebpic (ylaMKn); BelIHYHHA,
KUTBKICTB; TBEP/IMii, TBEp/Ie TIIO; 30BHIIIHIi BHIIIAX

III. Match the definitions.

1. texture

2. sediment

3. pedology

4. liquid

5. matter

6. metamorphic rock
7. sedimentary rock

8. igneous rock
9. extrusive rock

10. intrusive rock

A. Sedimentary or igneous rock altered by great heat or pressure, e.g.
limestone changed to marble.

B. The term for a rock formed when molten rock cools and hardens.
C. Volcanic, igneous rock cools on the surface as lava.

D. The scientific study of soils, including their origins, characteristics,
and uses.

E. Rock formed from accumulated sediments. Examples are clay,
sandstone, and limestone.

F. Igneous rock forms when molten rock cools underground.

G. The distinctive physical composition or structure of something,
especially with respect to the size, shape, and arrangement of its parts:
the texture of sandy soil; the texture of cooked fish.

H. Solid fragments of inorganic or organic material that come from
the weathering of rock and are carried and deposited by wind, water,
or ice.

J. Having a flowing quality; fluid.

K. That which occupies space and has mass; physical substance.
28
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IV. Match the synonyms.

to accumulate liquid

to deposit volcanic

fluid to collect

igneous firm

solid matter
weathering erosion

substance to put or set down

V. Fill in the blanks with the proper words. Change the form if
necessary.
sediment/sedimentation/sedimentary

is a material that settles to the bottom of a liquid; lees.
2 Sandstone is a rock.
3. Rock formed by

deposit/deposition

can include layers of sand and mud.
2 They examined the of sand and gravel on the river bed.

3.1 over $3,000 this afternoon.
compress/compression/compressibility/compressible

1. Some materials easily.

2. The author 80 years of history into 15 pages.

3. Paperis a packing material.

4 is a force that tends to shorten or squeeze something,

decreasing its volume.
5. Properties to be tested are: , water absorption and porosity.

nuclear/nucleus/nucleation

1. is a central or fundamental part or thing around which
others are grouped; core.

2. When a radioactive element gives off a neutron, for example, we
call this a event.

3. is the initial process that occurs in the formation of a crystal
from a solution, a liquid, or a vapor.
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VL. Put 7 — 10 key questions to the text.
VILI. Indicate the category of the words: Element or Rock?
tungsten, tin, gabbro, uranium, granite, diorite, platinum,chromium.

VIII. Make a list of chemical elements used in this chapter. Restore
the context they are used in.

IX. Say the following in English and Ukrainian:
O, Si, Al, Mg, Fe, Ca, Na and K
X. Control points:

1. Name the sciences which are closely related to the Earth study.
What does each of these sciences study?

2. Speak about Igneous rocks; their types. Texture and geological
significance.

3. What are Sedimentary rocks? Four types of sedimentary rocks.

4. What are Metamorphic rocks? Foliated and Non-foliated
metamorphic rocks.

5. What are mentioned above types of rocks used for?
6. Speak on the scientific theory of plate tectonics.

ADDITIONAL READING
IGNEOUS ROCK CLASSIFICATION

Igneous rocks are grouped on the basis of texture and mineral
assemblage. Compositional categories based on silica content also
apply to magma types that cool to form different types of volcanic
rocks: komatiite (ultramafic), basalt (mafic), andesite (intermediate)
and rhyolite (felsic). If the same magma cools to form intrusive
igneous rock, the corresponding rock names are peridotite (komatiite),
gabbro (basalt), diorite (andesite) and granite (rhyolite). Differences in
magma composition are reflected by the mineral assemblage, or
variety and abundance of different minerals, in an igneous rock.

1._Ultramafic rocks include peridotite (olivine-pyroxene rock),
dunite (olivine rock) and pyroxenite (pyroxene rock). These rocks are
predominantly intrusive in nature throughout Earth history. Volcanic
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