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heavy load of sediment that may be deposited along its banks, 
forming natural levees or a delta. According to Davis’s theory, 
erosion could continue until the land surface is a featureless 
plain. In fact, however, rejuvenation occurs. That is, tectonic 
forces uplift the land, causing the cycle of erosion to begin again.

Today, geologists have modified this traditional view of 
stream erosion. They have also discarded Davis’s terminology. 
Instead, geologists now view stream erosion as a dynamic 
process in which a system—made up of a stream, its sediment 
load, and the land surface—tends toward equilibrium. As a 
stream erodes the land, it gradually reduces the slope of the land 
until the stream’s speed and sediment load are in equilibrium 
with the slope of the land surface. Any change disturbs the 
equilibrium and leads to changes in other parts of the system. 
For example, if a stream’s volume increases because of heavy 
rainfall, then erosion along the stream’s banks and bed also 
increases. Uplift of the land surface caused by movement along 
a fault would increase the stream’s slope. This, in turn, increases 
the stream’s speed and its downcutting into its bed. Viewed 
from a systems-equilibrium perspective, stream erosion 
becomes a process with no specific beginning or idealized end. 

United States Cave Systems Just south of the town 
of Benson, Kartchner Caverns is a living cave system in Arizona. It 
contains many large rooms and an abundance of cave formations, 
such as cave pearls, draperies, and pillars. 

Living cave systems are fragile environments that can be 
damaged easily. To avoid harming the natural environment 
within Kartchner Caverns, detailed environmental studies 
were conducted before the caverns were made ready for the 
public. Variables such as 
relative humidity, water 
influx, and air exchange 
all were measured to 
establish baseline cavern 
conditions. Even small 
changes from the natural 
average relative humidity 
of 99.4% could increase 
evaporation rates and 
cause the cave to dry. 
This would prevent or 
slow the precipitation of 
calcium carbonate and 
consequent growth 
of cave formations.
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Section 1 Rocks and Weathering
Mechanical and Chemical Weathering  Mechanical 
weathering includes a variety of surface processes that break 
apart rock without changing it chemically. The availability of 
water in an area and the area’s mean annual temperature 
determine the type of weathering that is most important in 
that area. As shown in the graph below, chemical weathering is 
the most important form of weathering in regions with high 
precipitation and high temperatures. One of the most 
important forms of mechanical weathering is ice wedging, or 
“frost action.” This process also requires water. Ice wedging 
predominates in regions with frequent freezing and thawing.

Section 2 Water Erosion
Two Models of Stream Erosion Traditionally, many 
geologists used the terms youth, maturity, old age, and 
rejuvenation to describe stages in the development of 
landscapes eroded by rivers and streams. William Morris 
Davis, a nineteenth-century American geomorphologist, 
pioneered the use of these terms to describe stream erosion. 

In youth, a stream flows down steep slopes at high velocity, 
but carries relatively little sediment. The valley through which a 
youthful stream flows has a V-shaped profile. In maturity, a 
stream has a moderate slope and a rounded valley profile. A 
mature stream moves more slowly and carries more sediment. In 
old age, a stream flows slowly through a wide, gently sloping 
valley. Meanders and oxbow lakes form. The stream carries a 
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Weathering and Climate

Many students believe 
that all or most groundwater 
consists of rivers or lakes 
beneath Earth’s surface.
However, while underground 
caves may contain streams 
and lakes, almost all 
groundwater is in small pores 
in cracks in rocks. For a 
strategy for overcoming this 
misconception, see Address 
Misconceptions in the 
section Water Erosion.


