WEATHERING 

Weathering- the combined action of physical and chemical processes that disintegrate (mechanical fragmentation) and decompose (chemical alteration) rock at or near the Earth's surface. Products of weathering usually remain in the vicinity of their original location. Weathering is an essential preliminary step in the formation of soils and sedimentary rocks by making it easier for erosional agents to remove and transport rocks.

There are 2 main types of weathering; physical or mechanical weathering, and chemical weathering. 

PHYSICAL OR MECHANICAL WEATHERING

Physical forces break rocks into smaller and smaller pieces, each of which retains the characteristics of the original material. The end result is many smaller pieces from a single large one. The physical breakdown of rocks increases the amount of surface area available for chemical weathering. 

Several types of mechanical weathering include: 

  Front Wedging 

· The cycle of alternative freezing and thawing is one of the most important processes of mechanical weathering. Water expands 9% when it freezes, so when water seeps into cracks in rocks and then freezes, it acts as a pry bar and causes the rock to shatter. Some mid-latitude mountains experience a daily free-thaw cycle and they often have huge talus slopes formed at the base of steep rock outcrops. 

  Unloading 

· Unloading is common in large igneous bodies exposed by erosion. In granitic plutons especially, concentric slabs (onion-like layers) of rock begin to break loose due to a process called "sheeting." Sheeting is thought to occur in part because of a reduction in pressure as the overlying rock is stripped away. The outer layers of rock expand and thus separate from the rock below. 

  Thermal Expansion 

· The cycle of daily temperature changes is believed to weaken rocks, especially in hot, dry regions. Daily expansion and contraction of the rock exert stress on the rock because thermally induced changes in volume occur. 

  Organic or Biological Activity 

· Biological forces such as the plants, animal burrows, and man. are of limited significance with respect to physical weathering. Plant roots are probably the most important of the biological forces. Plant roots in search of water grow into fractures, and as they grow, wedge the rock apart.

CHEMICAL WEATHERING

Chemical weathering is indicated by the chemical transformation of rocks into one or more new compounds. These new compounds are generally softer, consist of smaller pieces (therefore more surface area), and are more soluble than the original rock. Chemical weathering, referred to as rock decomposition, often follows physical weathering processes. The least chemically stable rocks are those formed under high temperature and pressure conditions. 

A few of the more common types of chemical weathering include: 

  Solution 

· Solution refers to the dissolving of solid rock material in water. Water often contains substances such as acids that enhance its ability to dissolve other minerals.

  Oxidation 

· Oxidation, otherwise known as rusting, occurs when oxygen combines with iron to form iron oxide. This process is greatly speeded up in the presence of water and warm temperatures. Oxidation is an important process in the decomposition of mafic  (iron and magnesium rich) minerals.

  Hydrolysis 

· Hydrolysis is a permanent chemical combination with water. The rock's minerals are chemically altered by reacting with water and acid, resulting in expanded and weakened rock.

