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As magma solidifies and crystallises,
some minerals may become separated
from others. Sometimes, for example,
certain minerals may dissolve in hot
water within the cooling rock. As the
hot water collects within the rock, o
seeps into the other rocks around it,
these dissolved minerals are carried
along with it. Eventually, the water
escapes, leaving the minerals behind as
crystals. These minerals may contain
metal compounds. They are called
ores.

The shapes of rocks give
clues about their formation e

You have seen how the crystals in
igneous rocks tell you something about
how the rocks formed. Other clues can
be found in the shapes of the rocks

For example, magma  cooling
underground may seep in between
Iayers of older rocks, forming a sill. Or
it may seep upwards through a weak
place in the rocks around it, to form 2
dyke.

1ava cooling on the surface also
makes particular pattems. Wrinkles may
form on the surface of thick, viscous

batholith - a large mass

lavafiow  of underground magma

Fig. 160.8 Magma may seep between
cracks in older rocks before i cools
and solidifie. f these older rocks are
later eroded away, the solidified
magma becomes exposed.

Fig. 160.5 The granite of Comwall and
Devon formed deep underground, but now
some is exposed ot the surface, because the
overlying rocks have wom awoy. T is
Vixen Tor on Dartmoor in Devon. The cracks
in the granite have ppeared because the
rock was originally formed under
tremendous pressures, which were released
as the overling rocks disappeared.

Fig.160.6 Comwall has ore deposits of tn,
tungsten and lead. These ores were formed
as the solcifying magma cooled witkin the
surrounding rocks. Mining used to be on
important industry in Cormwall but 1 has
now become uneconomical.

lava as it cools. Lava which is not so
thick may form wide, flat areas of
smooth rock. If lava erupts under the
sea, and cools under water, it may form
a fock with a hummocky surface, called
pillow basalt.
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Fig. 160.9 This rock was formed
from flowing lava, which wrinkled
as it cooled and ardened.

Mot

Fig. 160.7 4 vein of copper ore in granite in

Cornwall
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You will remember that liquid rock is
called magma when it is beneath the
Earth’s surface, and lava when it
emerges from the ground. When
magma o lava cool, they solidify. They
form solid rock. Rocks formed in this
way are called igneous rocks.

Magma and lava are made up of &
variety of silicates, and dissolved
gascs, especially steam.  Silicates are
compounds made from  silicon and
oxygen, together with smaller amounts
of other clements such as
‘magnesium, and potassium,

As the liquid rock cools, these
minzals form crystals. Igneous rocks
are cystalline rocks. The size of the
crystals depends on how the rock
aystallises. Granite, for example, is
formed  when magma  crystallises
underground. The magma cools slowly,
so large crysals form. Basalt is
formed when lava solidifies above
&round. It cools quickly, so the crystals
formed are much smaller than those in

granite.

Fig. 160.1 Basalt s fine-grained rock,
made of tiny crystals of several kinds of
slcate. This sample i rather unusudl, as it
als0 contains large crystals of the minerals
olvine and pyroxene (magnesium and iron
silctes).

Fig. 160.3 An enormous mass
of granite (shown in purple)
lies under much of Cormwail
and Devon. It formed about
250000000 years ago, as @
giant biister of molten rock
Solidiied underground. In
places, the overlying rock
layers have worn away, so
that the granite is now at the
surface.

Fig. 160.4 Granite is often used
for building, or for making steps
or pavements. It is a very hard
rock, but it occurs naturally in
blocks making it easier to work
with. Itis very resistant to
temperature changes, and to
rain, and is hard wearing. Its
variety of different crystals gives
it an attractive mottled
appearance.

Fig. 160.2 Granite s also mostly made of
silicates, but the crystals are larger than
those in basat. The farge pink crystals in
this sample are crystals of o mineral called
orthaclase, which is a potassium aluminium
sficate.

Dartmoor

Crystallisation s

As magma cools, crystals form.
You are going to melt a powder,
and then watch crystals form as it
solidifies.

1 Set up 2 microscope, using the
lowest power objective lens.

2 Put a small amount of salol
powder onto a clean microscope
slide. Holding the slide in your
fingers, warm it gently in a
bunsen flame. Don't get it too
hot. The salol will mel.

3 Put the warm, not hot, slide
onto the stage of the microscope.
Watch what happens as the salol
solidifies. 1f you like, you can
melt the salol again.

4 Record your results carefully. A
drawing is probably the hest way
of doing this
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