
E X E R C I S E

Shaping Earth's Surface
Running Water and Groundwater

The study of the processes that modify Earth's surface
is of major significance to the Earth scientist. By under
standing those processes and the features they pro
duce, scientists gain insights into the geologic history
of an area and make predictions concerning its future
development.

Some of the agents that are responsible for modi
fying the surface of Earth are running water (Figure
4.1), groundwater, glacial ice, wind, and volcanic ac
tivity. Each produces a unique landscape with charac
teristic features that can be recognized on topographic
maps. Exercises 4 and 5 examine several of these
agents, the variety of landforms associated with them,
and some of the consequences of human interaction
with these natural systems.

Objectives
After you have completed this exercise, you should be
able to:

1. Sketch, label, and discuss the complete hydrolog-
ic cycle.

2. Explain the relation between infiltration and
runoff that occurs during a rainfall.

3. Discuss the effect that urbanization has on the
runoff and infiltration of an area.

4. Identify on a topographic map the following fea
tures that are associated with rivers and valleys:
rapids, meanders, floodplain, oxbow lake, and
backswamps.

5. Explain the occurrence, fluctuation, use, and mis
use of groundwater supplies.

6. Identify on a topographic map the following fea
tures associated with karst landscapes: sinkholes,
disappearing streams, and solution valleys.

Materials
hand lenscalculator

ruler
Materials Supplied by Your Instructor
graduated measuring coarse sand, fine sand,

c y l i n d e r ( 1 0 0 m l ) s o i l

Figure 4.1 Mountain stream. (Photo by E.J. Tarbuck)

small funnel
cotton
beaker (100 ml)

Terms
hydrologic cycle
infiltration
groundwater
runoff
erosion
evaporation
transpiration
porosity

stereoscope
string

permeability
hydrograph
discharge
base level
meander belt

aquifer
karst topography
disappearing

stream
solution valley

zone of saturation sinkhole
w a t e r t a b l e c a v e
zone of aeration cavern
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