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A geological shows how 

geological features (rock units,

faults, etc.) are distributed 

across a region. It is a two-

dimensional representation of 

part of the Earth’s surface on 

top of a topographic base map. 

Information on the third 

dimension is incorporated by 

means of strike and dip 

symbols and other structural 

labels. Different rock units are 

usually shown as different 

colours (and/or ornaments. 

Additional information on 

features such as structure, 

lithology and stratigraphy is also 

included, allowing interpretation 

of the subsurface.



An example geological map

Coe et al. (2010)
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Powell (1992)

6.1 岩層於地形圖上的分布 (Outcrop Patterns)

Powell (1992)

Structure contour

A structure contour is a line of equal elevation 

drawn on a structural surface; such contours are 

used to depict the form of the surface. In the 

simplest case, a structure contour drawn on a 

planar surface is a straight line and is equivalent 

to a line of strike (see figures on top and right). 

Block 

diagram of 

an inclined 

layer of rock

Outcrop pattern shown on topographic contours

Points x, y, z on the top surface of the layer all lie at 400 m above sea level, a line joining them 

together will define a 400 m contour on that surface. Lines defined in this way are known as 

structure contours and are equivalent to topographic contours but drawn on a geological, rather 

than a land, surface. 
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Structure contour overlay topographic contours Solid line indicates eroded strata 

(on the air)

Dashed line indicates structural plane beneath the ground surface.

The parallelism and even spacing  of structural 

contours indicate that the upper surface of the rock 

layer is a flat, but inclined, plane and the drop in 

height towards the bottom of the map shows that the 

surface is inclined (dips) in this direction.  

Constructing a cross section would help to 

visualize the orientation of the strata 

(Figures A, B and C shown on right).
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Predicting outcrop patterns

A single outcrop at point Z on a structural plane whose dip is 20 due east, construct the outcrop 

trace of the plane across the map area.

1. Perpendicular to the strike direction 

establish a vertical section. On this 

section: (a) Draw a series of 

horizontal lines spaced at the interval 

of the topographic contours, and 

plotted using the map scale. Label 

each line with its elevation. (b) using 

these elevation, locate the correct 

vertical and horizontal position of the 

outcrop point. (c) Through this outcrop 

point draw a line in the dip direction 

inclined downward at the dip angle.

2. Each point where the dip line crosses an elevation line fixes the position of the corresponding 

structure contour on the structural plane. These contours are projected to the folding line and then 

back to the map view.

3. Each intersection of a structure contour with its matching topographic contour is an additional 

outcrop point, and these should be marked distinctly.

4. Complete the outcrop trace by joining successive outcrop points. This trace must cross at and 

only at these established points. If the contour spacing is wide, the outcrop trace can usually be 

sketched across the gap. 

Ragan (1985)
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Compton (1985)
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Finding and tracing contacts between rock units
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Determining dip and strike of a structural surface from outcrop patterns
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Outcrop patterns: Exposures in area of topographic relief Rule of V’s

Ragan (1985) 

• Horizontal plane: The outcrop pattern follows that 

of contour. V points upstream, just as the contour 

lines do.

• Planes inclined upstream: V points upstream.

• Vertical planes: There is no V at all, and thus 

absolutely no control on the pattern by the 

topography.

• Planes inclined downstream: There are three 

cases, depending on the dip angle relative to the 

stream gradient:

(1) Dip > valley gradient (d): V points 

downstream.

(2) Dip = valley gradient (e): The outcrop will 

not cross the valley axis, and there is no V.

(3) Dip < valley gradient (f): V points 

upstream.

In general case: V尖端指向岩層傾斜方向
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20° downstream

(http://www-glg.la.asu.edu/~sreynolds/geologic_scenery/rule_v_20down.jpg)

upstream
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Outcrop patterns of folds



Stages in drawing a geological cross-section6.2 地質剖面圖

Coe et al. (2010)
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Project structures outside the section line. Examine the map thoroughly for contacts or 

other structures that do not project along the surface to the section line but dip or plunge 

into the section below the ground surface. 

Compton (1985)



18
Compton (1985)



19

In most cases, the horizontal scales of map and section should be 

the same. If a larger vertical scale is employed it leads to vertical 

exaggeration. This practice is to show greater detail on the 

section.

Vertical Exaggeration

Powell (1992)

Maltman, A. (1998) Geological Maps: An 

introduction, 2nd edition. John Wiley & Sons, 260 

pp.
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Structural planes and topography 

Exposures on horizontal surfaces

The width of the outcrop bands (not true thickness) on a horizontal plane depends 

on two factors:

the actual thickness of the layers,

the angle of dip of each layer.

A line of sight inclined to the 

plane of the outcrop (or map) 

at the dip angle helps to 

visualize the true thickness. 

6.3 地質圖判識






















