
 

i. Definition 

The Earth's surface might seem permanent, but it is constantly changing. While 

some changes are fast (like earthquakes and volcanoes), many are very slow, 

taking thousands or even millions of years. Weathering and erosion are the main 

slow processes that break down and move rock, shaping the landscapes we see 

around us. 

A simple way to remember the difference: 

• Weathering: Breaks it. It's the process of breaking down rocks into smaller 

pieces. 

• Erosion: Takes it. It's the process of moving those broken pieces to a new 

location. 

• Deposition: Drops it. This is the final step where the moved pieces (sediment) 

are dropped or deposited in a new place. 

• Think of it like this: Imagine you smash a cookie with a hammer. 

• The act of smashing the cookie into crumbs is Weathering. 

• The act of blowing or sweeping the crumbs away is Erosion. 

• The pile of crumbs on the other side of the table is Deposition. 

ii. Key Points and Important Terms 

• Weathering: The chemical and physical breakdown of rocks, soil, and minerals 

at or near the Earth's surface. 

• Sediment: The small pieces of broken rock, sand, silt, and clay created by 

weathering. 

• Mechanical (Physical) Weathering: The process of breaking rocks into smaller 

pieces without changing their chemical composition. The pieces are smaller, 

but they are still the same type of rock. 

• Chemical Weathering: The process that breaks down rock through chemical 

changes, creating new substances. 

• Erosion: The transportation of sediment from one place to another by natural 

agents. 
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• Agents of Erosion: The forces that cause erosion: Water, Wind, Ice (Glaciers), 

and Gravity. 

• Deposition: The process in which sediment is laid down or dropped in new 

locations, creating new landforms like deltas and sand dunes. 

Detailed Examples: Types of Weathering and Erosion 

Types of Weathering 

Mechanical (Physical) Weathering 

Frost Wedging (or Ice Wedging): 

Process: Water seeps into cracks in rocks. When the temperature drops, the 

water freezes and expands (by about 9%), pushing the rock apart. This repeated 

freezing and thawing widens the cracks until the rock breaks. 

Example: Potholes in roads get much worse during winter. The same process 

happens on mountain peaks. 

Abrasion: 

• Process: Rocks are worn down by the scraping and grinding action of other 

rock particles carried by wind, water, or ice. It's like sandpaper on wood. 

• Example: Rocks in a fast-flowing river become smooth and rounded as they 

tumble and scrape against each other. Wind blowing sand can carve and polish 

rock formations in the desert. 

Plant Action (or Root Wedging): 

• Process: Plant roots grow into cracks in rocks. As the roots grow larger and 

stronger, they exert pressure and force the cracks to widen, eventually 

breaking the rock. 

• Example: A tree growing on a rocky ledge, with its roots visibly splitting the 

rock apart. 

iii. Chemical Weathering 

Oxidation: 

• Process: A chemical reaction where oxygen (from the air) combines with 

minerals in a rock, especially iron, to form oxides. This is essentially the rusting 

of rocks. 



 

• Example: Rocks containing iron turn reddish-brown and become crumbly and 

weak. This is what gives the "Red Rocks" of places like Arizona and Utah their 

color. 

Carbonation (Acid Rain): 

• Process: Carbon dioxide (CO₂) in the air dissolves in rainwater, creating a weak 

acid called carbonic acid. This acid reacts with and dissolves certain types of 

rock, especially limestone. 

• Example: The formation of caves, stalactites, and stalagmites. Acid rain slowly 

dissolves the limestone, creating vast underground caverns over millions of 

years. It can also damage statues and buildings made of limestone or marble. 

iv. Agents of Erosion 

Water: 

• How it Works: Rivers and streams carry sediment downstream. The faster the 

water, the larger the sediment it can carry. Ocean waves crash against 

coastlines, breaking and carrying away rock. 

• Landforms Created: Canyons (like the Grand Canyon), river deltas, V-shaped 

valleys, and beaches. 

Wind: 

• How it Works: Wind picks up and carries loose, light sediment like sand and 

dust. It is most effective in dry, arid regions with little vegetation. 

• Landforms Created: Sand dunes, desert pavements (where wind has blown all 

the fine sand away, leaving only pebbles). 

Ice (Glaciers): 

• How it Works: Glaciers are massive, slow-moving rivers of ice. As they move, 

they pluck and scrape up huge amounts of rock and soil, carrying it for long 

distances. 

• Landforms Created: U-shaped valleys, deep lakes (like the Great Lakes), and 

moraines (piles of rock and debris left behind by a melting glacier). 

Gravity: 

• How it Works: Gravity pulls rock and soil down a slope. This is also called "mass 

movement." 



 

• Landforms Created: Landslides, mudflows, and rockfalls. It creates piles of rock 

(talus) at the base of cliffs. 

v. Common Misconceptions and Clarifications 

Misconception: Weathering and erosion are the same thing. 

Clarification: They are two separate but related processes. Weathering breaks it, 

Erosion takes it. You cannot have erosion without weathering first breaking the 

rock into movable pieces. 

Misconception: Weathering only happens in cold places because of ice. 

Clarification: While frost wedging is powerful in cold climates, chemical 

weathering is much faster in warm, wet (humid) climates. The heat and moisture 

speed up the chemical reactions like oxidation and carbonation. 

Misconception: Erosion is always bad and destructive. 

Clarification: Erosion is a natural and essential geological process that creates the 

beautiful and diverse landscapes of our planet, like the Grand Canyon and sandy 

beaches. It becomes a problem (e.g., soil erosion) when human activities like 

deforestation accelerate the process, removing valuable topsoil too quickly. 

vi. Practice Problems with Step-by-Step Solutions 

Problem 1: A smooth, round pebble is found in a riverbed. Was the rounding of 

the pebble caused by weathering or erosion? Explain your answer. 

Solution: 

• Step 1: Identify the key processes. The pebble was originally part of a larger, 

jagged rock. The breaking off from the larger rock was weathering. 

• Step 2: Analyze the "rounding" process. The pebble became smooth and round 

because it was tumbled and scraped against other rocks as the river's current 

(an agent of erosion) carried it downstream. This scraping action is a type of 

mechanical weathering called abrasion. 

• Step 3: Conclude. The rounding was caused by abrasion (a type of weathering) 

that happened during the process of erosion (transport by water). Both 

processes worked together to shape the pebble. 

Problem 2: A hiker notices that a statue made of limestone in a busy city park is 

much more worn down than an identical statue in a dry, remote desert. What type of 

weathering is most likely responsible for the difference? 

Solution: 



 

• Step 1: Identify the key factors. The difference is the location: a busy city vs. a 

dry desert. Cities have more pollution (which can create acid rain) and are 

often more humid than deserts. 

• Step 2: Recall the types of weathering. Limestone is particularly vulnerable to 

acid. 

• Step 3: Connect the factors to the process. The pollution in the city creates 

stronger acid rain (carbonation). This weak acid dissolves the limestone statue 

much faster than the dry air in the desert would. Therefore, chemical 

weathering is the primary cause of the rapid decay in the city. 

Problem 3: You see a deep, U-shaped valley in the mountains. Which agent of 

erosion—water, wind, or ice—most likely carved this valley? 

Solution: 

• Step 1: Recall the landforms created by each agent of erosion. 

• Step 2: Rivers (water) typically carve steep, V-shaped valleys. Wind is not 

powerful enough to carve huge valleys. 

• Step 3: Glaciers (ice) are massive and powerful, and as they move, they scrape 

the entire bottom and sides of a valley, creating a distinct, wide U-shape. 

• Step 4: Conclude. The U-shaped valley was most likely carved by a glacier (ice). 

vi. Summary of Main Concepts 

• The Earth's surface is slowly but constantly being reshaped by weathering and 

erosion. 

• Weathering BREAKS rock down. It can be Mechanical (physical force) or 

Chemical (changing the rock's composition). 

• Erosion TAKES the broken sediment away. The main agents are water, wind, 

ice, and gravity. 

• Deposition DROPS the sediment in a new location, building new landforms. 

• Mechanical weathering includes frost wedging, abrasion, and plant action. 

• Chemical weathering includes oxidation (rusting) and carbonation (acid rain). It 

is fastest in warm, wet climates. 

• Each agent of erosion creates unique landforms (e.g., V-shaped valleys from 

rivers, U-shaped valleys from glaciers, sand dunes from wind) 


