
4.1.1.2 Rocks 

Rocks are naturally formed substances. They are made of minerals, fragments of other 

rock, or fossils and are formed through the rock cycle processes. Rocks are identified and 
described based on their chemical composition and their physical texture. The chemical 
composition is linked to the minerals that form the rock, while the texture of the rock depends on 

the types and sizes of particles and how they are arranged. These features link in turn to the 
resistance of rocks to being worn away, and to their porosity and permeability. 

Porosity is the amount of space or pores in a rock, measured as a percentage. 15% porosity 

is a high porosity for rocks; most rocks have porosities much lower than this. The permeability of 
rock measures how quickly fluids can flow through rocks. Rocks with high porosity have high 
permeability if the pores are large enough for fluids to flow through and the pores are linked 

together. Rocks with very small pore spaces, like clays, do not allow fluids to pass through, and 
are therefore porous but impermeable. Similarly, the gas bubble holes in some lavas are not 

joined, so the rock again is porous but impermeable (Figure 4.1) . Rocks made of interlocking 
crystals, or which are well-cemented or very fine-grained, stop fluids flowing through and are 
impermeable, unless they contain cracks and fractures. Porosity and permeability control the 

amounts of natural fluids such as water, oil and gas that can be stored in and flow through rocks. 

 

Rocks formed of grains that are compressed together and/or naturally cemented together 
are sedimentary rocks – these can have a range of compositions and textures. The most common 

sedimentary rocks are rich in quartz, feldspar and clay minerals. These can have a range of grain 
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sizes from coarse-grained conglomerates (with rounded grains) and breccias (angular-shaped 

grains), through medium-grained sandstones, to fine-grained sedimentary rocks such as 

mudstones, shales and clay/claystone. Limestones are also common sedimentary rocks and are 
formed mainly of fragments of calcium carbonate minerals like calcite, mostly from broken 
shells. Limestones can be identified because calcium carbonate reacts with dilute acid – a drop 

of hydrochloric acid on limestone will produce a fizzing reaction. Limestones also range from 
coarse to fine-grained and in colour from grey, to cream-coloured, to the white of fine-grained 
chalk. 

Igneous and metamorphic rocks are formed of interlocking crystals which normally make 

them very resistant to being worn away and also make them impermeable, unless they are 
fractured. In coarser examples, the interlocking crystals can be seen by eye or with a hand lens. 
Igneous rocks were once molten rock called magma, and usually formed as the magma cooled 

down. As the magma cooled, crystals of minerals grew until they interlocked, as the rock became 
solid. Minerals of different compositions have different colours and crystallise at different 
temperatures, so igneous rocks are mixtures of minerals of different colours, shapes and sizes. 

Metamorphic rocks are formed from sedimentary, igneous or older metamorphic rocks by 

metamorphism caused by increases in temperature, pressure or both. They form in the solid state, 
so there is no melting (rocks formed by melting are igneous rocks). The increase in temperature 
comes either from baking by a nearby magma, or from becoming deeply buried. Where pressure 

is involved, metamorphic rocks can only form in plate collision situations and not simply by the 
burial pressure of thick overlying sequences of rock. Metamorphic rocks produced by increased 
temperature alone have randomly-orientated interlocking crystals, whereas metamorphic rocks 

formed by increased plate-tectonic pressures have interlocking crystals which are orientated at 
right angles to the pressures. Marble, being a metamorphic rock formed of calcium carbonate 
crystals, reacts with dilute hydrochloric acid in the same way as limestone. 

These properties enable the three great groups of rocks to be distinguished from one 
another: by studying the grains or crystals, by testing permeability (through dropping water onto 
the surface or by putting specimens into water and watching for rising bubbles), and by 

scratching the rocks with a fingernail or a piece of metal, such as a coin. 
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4.1.1.4 Sedimentary rocks 

Sedimentary rocks were laid down as sediments and are identified using their mineral 

composition and grain size (Table 4.4). Sedimentary rocks are usually permeable unless they are 
well-cemented or fine-grained, and most are easy to scratch. The grains are easy to see in sand-
grade rocks, but usually impossible to see in mud-grade rocks, even with a hand lens. 

 

Most sand-grade sediments are laid down in beds, whilst muds are deposited in thinner 
layers called laminations. As the sediment became buried, muds became compressed into more 

compact mudstones, shales or clay stones and lime mud was compressed into limestone or chalk, 
as water was squeezed out. Meanwhile water flowed through the pore spaces of coarser 
sediments, such as pebble beds, sands and shell sands, and minerals crystallised from the water as 

natural cement, which glued the grains together; these sediments became lithified into coarse-
grained conglomerates and medium-grained sandstones or limestones, as shown in Table 4.5. So, 
for sedimentary rocks, the two main rock-forming processes are compaction and cementation. 
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4.1.1.5 Igneous rocks 

Igneous rocks formed from once-molten magma, either as the magma cooled and 
crystallised or as it erupted explosively from a volcano. Most igneous rocks are impermeable and 
resist scratching because of their interlocking crystals; they are identified using their crystal size 

and chemical composition. The crystals in coarse-grained rocks are easy to see, those in medium-
grained rocks need a hand lens, and the crystals in fine-grained rocks are usually impossible to see 
without a microscope. Coarse-grained rocks formed by slow cooling of magma deep beneath the 

surface are called plutonic rocks; fine-grained igneous rocks were erupted as volcanic rocks. 
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The chemical composition of the rock is linked to the minerals present and these produce 

the overall colour of the rock. Rocks that are rich in iron and magnesium have dark-coloured 

iron/magnesium-rich minerals whilst silicon-rich rocks have mainly pale-coloured minerals like 
feldspar and quartz. This gives the classification system in Table 4.6. 
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4.1.1.6 Metamorphic rocks 

Metamorphic rocks are formed when sedimentary, igneous or older metamorphic rocks 

recrystallize in the solid state under increased heat and/or pressure. Rocks do not melt during 
metamorphosis; otherwise, they would become igneous rocks. 

Most metamorphic rocks result from the increased heat and pressure of the mountain-

building caused by plate collision. This is regional metamorphism. Under the intense conditions, 
some minerals are transformed into other minerals, some minerals re-crystallize to become 
thinner and longer, while other minerals rotate until they are lined up at right angles to the 

direction of the pressure. 
Metamorphic rocks also form when rocks are baked by a nearby hot igneous body. Since 

the mineral re-crystallisation here is mainly by heat, and there is no tectonic pressure, the crystals 
in the new rocks are randomly orientated. 

The type of metamorphic rock formed either by heat and pressure or mainly by heat 

depends on the make-up of the rock it originally came from, as in Table 4.8 

 

Since metamorphic rocks are made of interlocking crystals, they are usually impermeable 
and resist scratching more than most sedimentary rocks. The regional metamorphic rocks can be 
identified from their aligned minerals. In fine-grained slate, they produce weaknesses in the rock, 

which can be broken into thin sheets along the weaknesses or cleavage planes. In coarser-grained 
schist, the aligned minerals can be seen reflecting the light in flashes when a specimen is moved. 
The minerals form bands in gneiss; sometimes the bands are deformed into complex folds. 
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Reference: 2023 NCF-Envirothon New Brunswick Soils and Land Use Study Resources 

 


