
Simple Geologic Maps and 

Cross – sections



A geologic map gives information about the type
and location of bed rock units of various ages,
contacts between different rock units, type and
location of faults and folds, strike and dip of rock
layers.

In addition geologic maps are used:

To locate rocks of particular age, lithology or
structure.
To construct cross-sections
To reconstruct the geologic history of an area.
To explore for natural resources
To locate water supply and groundwater
recharge zones.



Basic Elements of a Geologic Map

a) Color, pattern & letter symbols

b) Explanation/ Legend/Map Key Explanation:   

The series of boxes, suitably colored,
patterned and labeled provides the
identification of formation name and usually a
brief lithologic description.

There are standard map colors for different
countries.



C) Contact
Each of the formations on a geologic

map must be enclosed by a contact.

d) Structural Symbology
Structural geologic maps display

abundant structural symbology. Contacts,
bedding, joints, shear fractures, veins,
faults, cleavage foliation, lineation and
shear zones are shown

e) Geographic coordinate system:
It can be given either in geographic

lat/long or UTM

f) Scales and north arrows



g) Borders and Title 

• Are final components of a geologic map

• Most borders are not colored

• The title of the map is mostly placed at the

upper margin and the name of the 

geologist who prepared the map appears 

at the lower right hand corner.

• The source of the base map should 

appear in the lower left hand corner.







Geological map of the Ogaden Basin and its surroundings (From BEICIP,1985).



Contours and Lithological Boundaries: 

1. Horizontal and Inclined Beds

• Lithological boundaries may follow the

contours if the area has horizontally

stratified/bedded layers and not affected

by any tectonic activities.

• In the case of inclined beds, lithological

boundaries do not follow the contours.



Determination of the Dip and Strike of a 

Rock Succession

Methods:

a) By Drawing Strike Lines

b) Outcrop pattern of uniformly dipping beds

If the strike and dip direction of the map

unit is not known, an approximate

orientation can be judged from the outcrop

pattern of the formation.

The relationship between the dip of the

geological surface relative to the

topography give the rule of V’s





The Rules of V’s are:

1) The apex of the ''V’’ generally points in

the direction of dip of the layers.

2) Acute ‘‘V’’ shapes reflect shallow dips.

3) Open ''V’’ shapes indicate steep beds.

4) Horizontal beds always parallel the

topographic contours and hence the beds

still Vee upstream. In this case, the

presence of a ''V’’ pattern does not always

show dipping beds.

gradient.



5) Vertical beds have straight outcrop

and do not have ''Vee’’.

6) If the bed is tilted upstream, the beds

start to dip upstream and retain a V-

shaped outcrop but now the Vee is more

''blunt’’ than the Vee exhibited by the

topographic contours.



7) Beds dipping less steeply than the valley

floor gives ''V’’s pointing in the direction

opposite to bed dip. In this case the, V-

shaped pattern does not indicate the true

direction of the dipping beds.

8) Down stream pointing Vees are produced

when the beds dip downstream more steeply

than the slope of the stream.



If the arc curves in the same direction as the 

topographic contours, the dip direction is 

opposite to the down slope direction of the 

hill.

If the outcrop arc is in the opposite direction 

to the curve of the topographic contours, the 

dip direction is the same as the down slope 

direction of the hill.

In both cases, the openness of the outcrop 

arc increases as the dip steepens.







The ''Three – Point Method’’

Accurate values of strike and dip direction

can be derived by plotting some structure

contour.

Given a regularly dipping unit and its

elevation at three points, various aspects of

its orientation can be derived.

The first step is to view the three points.

Each can be underground or at the surface.



Procedures

 Connect the three known points to form a

triangle.

 Divide sides of triangle

 Join two points of same elevation.

 This line is the structure contour for this

value, which indicates strike direction.

 Dip direction is given by any line

perpendicular to strike direction towards

decreasing elevation.



 Tan dip angle = Difference in elevation

between X and Known points.

 Horizontal distance between X and

Known point.



Structure Contours (Strike Lines)

Straight structure contours

Straight structure contours are sometimes 

referred to as strike lines. This is because 

structure contours everywhere parallel the 

strike of the surface. 

Straight structure contours represent a 

smooth geological surface. 



The even spacing of structure contours

reflects a uniform angle of dip.

Dip direction is perpendicular to the strike

line, in the direction where elevation is

decreasing

Curving structure contours show the

variation of strike direction.

Strike lines will be straight, parallel and if

dips are constant – equally spaced.



Important points for structural contour

interpretation are:

 A contour line should never divide or split.

 A contour line must represent one and

only one elevation.

 A contour line may never intersect other

contour line.

 Closely spaced contour lines indicates a

steep slope, widely spaced lines indicate

a gentle slope.





Fig.



True and apparent dip of inclined beds

If the slope of a geological boundary or

bedding plane is measured in any direction

between the strike direction and the

direction of maximum dip, the angle of dip in

that direction is known as an apparent dip.

Its value may range between 0° and the value

of the maximum or true dip.





Naturally occurring or man made sections

through geological strata (cliffs, quarry

faces, road and rail cuttings) are unlikely to

be parallel to the true dip of the strata.

What may be observed, is the dip of the

strata in the direction of the section i.e. an

apparent dip less than the true dip angle.

Tan apparent dip = Tangent true dip x

Cosine β



Width of Outcrop, true and vertical 

thickness of beds

Width of outcrop

If the ground surface is level, the width of

outcrop is a measure of the dip.

Generally, beds outcrop on sloping ground

and width of outcrop is a function of the dip

of the beds and the slope of the ground.



In the case of horizontal strata the

geological boundaries are parallel to the

topographic contours.

In dipping strata the geological boundaries

cross the topographic contours and with

irregular topography the steeper the dip the

straighter the outcrops.

In vertical strata, outcrops are straight and

unrelated to topography.



Fig. section showing the different widths of outcrop produced by a bed of 

the same thickness with high dip and low dip.



Vertical thickness and true thickness

Since the beds are inclined, the vertical

thickness, penetrated by a borehole is

greater than the true thickness measured

perpendicular to the geological boundaries

(interfaces).

The angle α between VT (vertical thickness)

and T (true thickness) is equal to the angle

of dip.

Cosine α = T , T = VT x Cosine α



Fig. Section showing the relationship between  vertical thickness (VT) and the 

true thickness (T)  of a dipping bed.



The true thickness of the formation is

measured at right angles to its bounding

surfaces.

It is the shortest distance between the top

and bottom boundaries. Measurement at

any angle will give a greater value called the

apparent thickness.

When the beds are vertical their outcrop

width equals their true thickness. Outcrops

of vertical formations ignore topography

and tend to be straight.



Formation thickness encountered in a

borehole or well will be vertical apparent

values.

Only in the case of horizontal beds will

these equal to the true thickness.

Steeper beds make narrower outcrops than

shallower beds of the same thickness.

Greater width at the surface is explained by

lower dip.


