
Waves 
Wind-generated waves provide most of the 

energy that shapes and modifies shorelines 

Characteristics of Waves 

Waves derive their energy and motion from the 

wind 

Waves experienced at the beach probably 

generated by offshore storms, perhaps 

thousands of miles at sea 



Wave parts and the movement of water articles 



Changes that occur when a wave moves onto shore 



Wave erosion 

Breaking waves exert a great force 

Wave erosion is caused by 

Wave impact and pressure 

Abrasion by rock fragments 



Refraction of waves 



Shoreline features 

Features caused by wave erosion 

Wave-cut cliffs 

Wave-cut platform (terrace) 

Features associated with headlands 

Sea arch 

Sea stack 



Cliff undercut by wave erosion along the Oregon 

coast 



Wave-cut Platforms 



Refraction of waves 



Anacapa Island (Sea Arch and Stack) 



Bonita Point Lighthouse and … 



Sea stack 



Movement of sand by longshore current 



Shoreline features 

Features related to beach drift and longshore 

currents 

Spits 

Elongated ridges of sand extending from the land into 

the mouth of an adjacent bay 

Often the end of a spit hooks landward in response to 

wave-generated currents 

 



Spit 



Shoreline features 

Features related to beach drift and longshore 

currents 

Baymouth bar – a sand bar that completely 

crosses a bay 

Tombolo – a ridge of sand that connects an island 

to the mainland or another island 

 



Tombolo 



Massachusetts coast Depositional features 



Shoreline erosion problems 

Three basic responses to erosion problems 

Building structures 

Jetties, Groins 

Usually built in pairs to develop and maintain 

harbors, or to widen beaches 

Extend into the ocean at the entrances to rivers 

and harbors, or along beaches 

Breakwaters  

Seawalls 



Jetties prevent deposition in channels 



Emergent and submergent coasts 

Emergent coasts 

Develop because of uplift of an area or a drop in 

sea level 

Features of an emergent coast 

Wave-cut cliffs 

Wave-cut platforms 



Elevated Wave-Cut Terraces 



Chesapeake Bay is a submergent coastline 



Emergent and submergent coasts 

 Submergent coast 

Caused by subsidence of land adjacent to the sea 

or a rise in sea level 

Features of a submergent coast 

Highly irregular shoreline 

Estuaries – drowned river valleys 



Tides 

Daily changes in the elevation of the ocean 

surface 

Causes of tides 

Tidal bulges are caused by the gravitational 

forces of the Moon, and to a lesser extent the Sun 



Tides are caused by gravitational forces of the Moon 



Tides 

 Spring and neap tides 

Spring tides 

Occur during new and full moons 

Gravitational forces of the Moon and Sun are 

added together 

Especially high and low tides 

Large daily tidal range 



The Moon and Earth during spring tides 



Tides 

 Spring and neap tides 

Neap tides 

Occur during the first and third quarters of the Moon 

Gravitational forces of the Moon and Sun are offset 

Daily tidal range is least 



The Moon and Earth during neap tides 



Tides 

Tidal currents 

Types of tidal currents 

Flood current – advances into the coastal zone as the 

tide rises 

Ebb current – seaward-moving water as the tide falls 

Areas affected by the tidal currents are called 

tidal flats 

Occasionally form tidal deltas 

 

 

 



Tidal flats and a tidal delta 


