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Topography associated with massive igneous rocks
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Identification of batholiths, laccoliths, lopoliths, dykes and sills

fLopolith: il i
the largest intrusi\fe feature. + Isasaucer S.haPEd feature.
. 15 deep be:low th? Shirfuce. + Formed by intrusion of magma between layers of Il
e rock type is granite.

‘ _ 5 :
ey are irregular in shape with steep sides. sedimentary rock.

\

» The weight of overlying rock causes the intrusion to
collapse while cooling.
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(sill: : - )
Horizontal intrusion of magma between sedimentary hli
rocks forms a sill, il |
Dolerite is the common rock type of sills.

It is a common feature of the Karoo landscape. -

When exposed by erosion, sills result in flat-topped hills. )
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Dyke:
« Vertical intrusion of magma across the horizontal
layers of sedimentary rocks. :

o It results in a serrated ridge and hogsbacks when
exposed by erosion. ; j ' b

Laccolith: _
* Is a mushroom-shaped feature. ;

* Intrusion of magma between layers of sedimentary rock forms a laccolith.
* The upward bending of the sedimentary rocks is a result.

* It results in a cuesta dome when overlying sedimentary rocks are eroded, exposing the laccolith.
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TOPIC 2 Geomorphology

Unit 3 Topography associated with
massive igneous rocks

1 What are massive igneous rocks?

e Unlike sedimentary rocks, most igneous rocks do not form layers. Massive igneous
rocks are formed when magma cools down and solidifies.

e When these rocks are exposed by weathering and erosion, they usually appear at
the surface as granite domes or tors.

1.2 What are the intrusive bodies associated with massive
igneous rocks?

Batholith

FIGURE 54Intrusive bodies associated with massive igneous rocks

e Landforms such batholiths, laccoliths, lopoliths, dykes, sills and pipes are formed
by intrusive igneous activity (Figure 54).

e These rocks are formed when an enormous mass of magma does not reach the
surface, but instead pushes (intrudes) into spaces underground and then solidifies.

e These formations may be exposed on the surface of the Earth only after millions of
years of erosion.

© Via Afrika Publishers > Geography 11 Study Guide eBook 62



TOPIC 2 Geomorphology

TABLE 14 The various intrusive igneous rock bodies

Batholith Largest--dféﬂ intrusive forms. It is‘"u_sua._y' mad‘e>Qf~~ an

batholith. . :
Laccolith 0 Amushroam-shaped intrusion. lt pushes the overiy!ng strata up
Lopolith Magma intrudes between sedimentary layets. The layer unde-_

| weight and sinks down. A saucer- shaped mtrusmn IS formed‘
‘source by means of a dvke or pipe. L :
Dyke 'Awall-like intrusion that cuts almost vert;cally across "'i'stmg strata
sill o R horizontal rock layer formed as magma spread betwéen layers.,
.P'tpe - | Achimney-shaped intrusion. Magma can mave threugh a pipe, etten 0

1 nectad to the magma -

the surface.

5>  Granite domes and tors

2.1 How are granite domes formed?

Granite domes usually arise from batholiths or laccoliths, which intrude into and
penetrate sedimentary layers. Erosion and weathering then occurs until a large granite
mass appears on the land surface.

FIGURE 55 Stages in the exposure of a batholith to form a granite dome by erosion
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TOPIC 2 Geomorphology

2.2 What are tors and how are they formed?

e Tors look like a heap of partially rounded boulders, called core stones looking like
they are piled on top of each other.

e They are found in regions where there are massive igneous rocks, usually granite.
This type of rock formation often consists of granite. In South Africa, there are many
tors in Namaqualand and the Lowveld.

e Tors are caused by chemical weathering below the surface. Vertical and horizontal
joints in the rock are formed as magma cools and contracts.

e When water passes through the joints they are widened by chemical weathering. As

the joints widen, distinctive rock shapes are formed.

The rocks break down and become more rounded.

Y gxposed piie of
rounded core stones
after arasion.

2 jolnts
widened by chemical
weathering.

1. Jolnts originally |
farmed a5 megma
“toals near the:
surface.

FIGURE 56 The formation of tors by weathering of jointed igneous rock
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Characteristics and processes associated with the development of granite domes andtors/ =
when exposed on the surface of the Earth, forms two distinctive types of landform features, namely granite domes and t¢

Granite,

« usually round and smooth when exposed isolated, exposed piles of rocks
« they are light in colour « rocks are stacked one on top of another and are well

« exposed domes are part of a much larger and deeper rounded in appearance

lying batholith « rocks are not joined to each other except for the bottor
row of boulders which may still be attached to the solic
rock below ' ~

o usually igneous rocks of either granite or dolerite

intruding batholiths cool down « development of a tor begins with the cooling of igneot

cooling results in the contraction of the magma and rock below the surface
elop « cooling magma results in joints and cracks in the rock

orthogonal joints dev
overlying layers of rock are removed by weathering « seeping ground water into the cracks and joints result

removal causes a decrease in the pressure allowing the in weathering
batholith to expand « further joints and cracks occur with erosion of surfac

expansion joints develop which are curved in shape layers
water seeps into these joints and cracks allowing further | ¢ ground water also dissolves minerals in the igneous 1o
removal of overlying rock layers exposes the core stor

weathering in rounded granite domes .

weathering continues on the exposed dome of the igneous rock

surface weathering causes exfoliation and granular « the pattern of the core stones is determined by how f;
disintegration apart the joints were in the original igneous intrusior

Exposed dome

Earth's surface

Granite

More joints created as rock cools and
pressure is released as overlying rock
layer is removed

Present day Tor

B Ve
e e e Blocks are rounded by weathering
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