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Lesson One

A

Three Kinds of Rocks

The rock is the main material which constituies the earth’s -
crust and is more complex than minerals, because a rock may
contain many minerals. Yet there are only three main types of
rocks. This does not mean that there are only three different
rocks, but means that there are three methods by which the rocks
were made. The three types are named igneous, sedimentary and
metamorphic.

Igneous rocks are those that came from a molten condition.
The pressure and heat inside the earth cause some of the “rock
stuff” in the earth to be a liquid® . When this hot liguid cools,
rock is formed. This rock is called igneous rock. If the “rock
stuff” )s thrown out upon the surface, 1t 1s an extruded rock, If it
is thrust into the earth’s crust and does not.reach the surface, it is
an intrusive rock.

The igneous rock usually contains crystals. If the cooling was
rapid the crystals will be very small. Sometimes the crystals are so
small that they can not 'be seen without the help of a magnifyng
glass. The molten material from which the cool, hard igneous
rock is formed is known as lava or magma® . If the molten rock
reaches the surface of the earth it is called lava. While it 15 in the



earth, it is called magma. Some of the igneous rocks are granite,
basalt, porphyry etc. Granite is the commonest of all the igneous ‘
rocks and the one with the coarsest grain"f' . Tt was formed from
magma that cooled very slowly. Granite always contains guariz
called feldspar, it may also contain mica or amphibole.

The second tvpe is named sedimentary rock. This kind of
rock is formed from sediment which has been deposited by water.
When rain falls en the land, washes away some of the soil, and
wears away some of the rock in the earth’s crust, it carries this
material along into the rivers. The rivers carry it into the lakes
and oceans. Here the sediment settles down, the larger, heavier
particles are deposited first, so that the layers are formed® . This
may be shown by a jar of water to which some sand and pebbles
have been added, let the water come to rest and do not disturb,
soen layers will be appart:nt@. When a rock shows the presence of
horzontal layers of material, the rock is sedimentary. Sometimes
the layers are notf exactly horizontal, because of the forces that
lifted the rock at certain point. Some of the sedimentary rocks are
sandstones, shales, and limestone. Since most sediments are de-
posited in more or less regular layers, or sirata, the sedimentary
rocks are known as stratified rocks.

The third type is named metamorphic rock. Rocks of this
kind have been changed by great heat and pressure in the earth.
Originally they may have been sedimentary or igneous rocks, but
because of the heat and pressure they were changed into someth-
ing quite different in appearance’ . These rocks becomie even
harder and their originally coarse grains take on a smooth, some-
times glassy, appearance” . For example, marble is metamorphic
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and comes from limestone; slate comes from shale; quartzite
comes from sandstone. Gueiss 18 one of the most common

metamorphic rock. It is coarse—prained made over granite, shale/
or sandstone. Whatever its origin, it s harder than thzrfiiaf.—]\
New Words and Expressions

rock [rokl n. HH
constitute {'konstitiu.t} v. 8, B
crust [krasthn. 52, H7E
yet [jet) conj. 2R, {8
type [taipin. Fh, K5
igneous [‘ignios) . K HH
sedimentary [sedi’montari] ¢. B, IHIEHER
metamorphic Imeto'mo:fik]l a. B HRE
molten ['moulten) a.  YERLE)
pressure [‘prefa] n. S
inside ['insaid] prep. &, HFE
stuff [stafl n.  $F8L JFOK
ligmd [Nikwid) n. A& ,
throw [Brou], threw [Bru.], thrown {froun] v. &, ¥, n. FHE
extruded [iks'tru.did] @, W
thrust [Brast] v. mifk, #HA
thrust, thrust
_ intrusive [in‘trussivl . AR
crystal [kristl] n. @&, ik
rapid [repidja. tRHY, HEH
magnify 'meanifail v. K. 7K



glass [gla:s] n. B, BT, BH
lava [la.val n. 84

magma [ma.gma)n. B
granite ['grenitl n. ER%
basalt ['besaltl n. Z k5
porphyry ['pafiri) n.  BEE
coarse [ko.s] a.  HUBERY, HHAY
quariz [kwo:ts] n. £/
feldspar [feldspa.]ln. KA

mica [maika}n. 8}
amphibole [[2mfiboull n. N4
sediment ['sedimont] n. L
deposite [di'pozit] v. LI, W
rain [reinl n. TR

land [lend] n. B, KB
wash [wofl v. i, ¥t

soil [soil] n. T 1K

wear [wea), wore [wa], worn [wo;n] v.  JE#R, 3EH#

carry ['keeri] v. ZiR(H), #HF

settle [setl] v.  BTIE(H)

layer ['leis] n. 2, (K, HDE

jar [dza:ln.  TH(EE, 15)T ' -
pebble ['pebl] n. 7, /NAGT o~

disturb [dis’ta:b] v.  HEEh

apparent [o'perant} . T ULE, KE#Y

presence [prezns] n. HB, L

horizontal [hori’zantl] a. 7K F-B4, #T-#

exactly [ig’zzektli] ad. WHYIHE, FEUR)F. ER
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Lesson Two

Origin of Coal (1)

~Coal is a rock derived from wood and other plant tissues
that flourished several hundred million years ago™. Apparently
the plants partially decayed and then were covered, preserved,
and ultimately compacted by the other sediments that were de-
posited upon then.. Although coals are sometimes described as
forms of carbon, this is not strictly true, they are actually intricate
mixtures of complex compound of carben. Coals differ from one
another in composition and properties® , and even the various
constituents of any one coal may be quite unlike,

Coal as a fuel has played a vital part in the development of
industry during the past few centuries. Coke obtained from coal
has been used to reduce iron ore to iron for the large—scale manu-
facture of machinery® and coal has produced power to operate
these machines. Today coal is used mainly for penerating electric
power and making coke for the steel industry, while p&ircleum
derived fuels and natural gas have displaced coal for some other
purposes. In many countries, for example. the raiiroads have been
completely converted to diesel or electric power since the 1950,
and gas has rapidly taken over the burden of domestic heating.
Methods for converting coal to liquid and gaseous fuels are
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known, however, and it seems cerlain that such manufactured fu-
els will become important as supplements to petroleum and to
natural gas '.

Ir is now generally accepted that coal is of vegetal origin, that
the geologic processes which in past ages produced the great
seams of coal we mine today are still operating to form deposits
which are the basis of coal, and that the several kinds of coal now
mined are the result of different degrees of alteration of the otigi-
nal material *.

Vegetal matenal (derived from vegetation) is largely com-
posed of carbon, hydrogen, and oxygen. 1t also contains mineral
substance and in some cases a small amount of nitrogen.

Miltions of years ago (perhaps about 300 million years for
Carboniferous, 100 million for Cretaceous, and somewhat less for
Tertiary deposits) the earth’s climate and atmospheric composi-
tion were particularly favorable for profuse plant growth®, There
were large arcas of level, swampy land or very shallow bodies of
water where plants thrived. Generation after generation of
swamp plants grew, died, and fell into the shallow waters. There,
although they underwent partial rotting, they were preserved
against complete decay. The resulting plant debns, called peat,
accumulated until in some places it was many feet thick” . Ulti-
mately it was inundated, because the land subsided or the sea
rose, or possibly for both reasons. Clays, sands, or lime muds
contdaining seashells were then deposited upon this organic
matter, such sediments became the shales. sandstongs, and lime-
stones that are formed above seams of coal. The weight of sedi-
ments compacted the peat. which during the ensuing millennia

N



