
Coasts 
Chapter 12 (Garrison) 

• The shore is the place where the ocean meets the 
land; the coast refers to the larger zone affected by 
processes at this boundary. 

• Eustatic change is the long-term variation in sea-level 
that can be measured worldwide (think ice-age)

 



The southeastern coast of 
the U.S. during the last ice 
age (18,000 years ago).   

If the ocean were to expand 
and polar ice caps were to melt, 
sea level could rise 5 meters, 
moving the coast inland as 
much as 250 kilometers (160 
miles). 

Coasts Are Shaped by Marine and 
Terrestrial Processes 



Sea levels past and future. 
 

 (a) Sea level rose rapidly at the 
end of the last ice age as 
glaciers and ice caps melted 
and water returned to the 
ocean (changing locations of 
coastlines). 
  
(b) Projections of sea level 
through the year 2100. Seven 
research groups have estimated 
future sea level based on 
historical observations and 
climate models.  Note the range 
from 20-60 cm by 2100.  



•Coasts are classified as erosional coasts (on 
which erosion dominates) or depositional 
coasts (where deposition dominates). 
•Beaches change shape and volume as a 
function of wave energy and the balance of 
sediment input and removal. 
•Human interference with coastal processes has 
accelerated the erosion of coasts near inhabited 
areas. 

Coastal Processes 



Two general coastal classifications 
(based on predominant local processes) 

• Erosional coast 

• Dominant processes 
remove coastal material 

• Features often include 
cliffs (e.g., U.S. Pacific 
coast). 

• Depositional coast 

• Steady state or growing 
due to sediment 
accumulation or growth 
of living organisms such 
as coral. 

• Features often include 
barrier islands and sand 
deposits (e.g., Florida’s 
east coast). 



Florida’s barrier islands 

• Beaches 
dominate 
depositional 
coasts 
(e.g.,Vero 
Beach, Miami 
Beach) 



Beaches Dominate Depositional Coasts 
and Often Have a Distinct Profile 

A beach is a zone of loose particles that covers a shore. 

 

What are the features of a beach? 

• Berm 

• Berm crest 

• Backshore 

• Foreshore 

• Beach scarp 

• Longshore trough 

• Longshore bars 



Waves Transport Sediment on Beaches 
Longshore Drift is the 
movement of sediment 
along the coast. 

 

Wind driven waves 
approach the shore at an 
angle and carry 
accumulated sediment 
brought in by waves in a 
net movement parallel to 
the shore. 

 

A longshore current 
moves sediment along the 
shoreline between the 
surf zone  and the upper 
limit of wave action. 



Large-Scale Features Accumulate on 
Depositional Coasts 

A composite diagram of the large-scale features of an imaginary 
depositional coast (not all these features would be found in such 
close proximity on a real coast). 
 

• A sand spit forms where the longshore current slows as it clears a headland 
and approaches a quiet bay. 

• Depositional coasts can also develop narrow, exposed sandbars that are 
parallel to but separated from land - known as barrier islands. 

• A long, shallow body of seawater isolated from the ocean is known as a 
lagoon. 



Coasts Are Formed And Modified By 
Biological Activity 

• Coral Coasts 

 

 

• Mangrove Coasts 

 

• Estuaries 



Coral Coasts 



Coasts Are Formed And Modified By 
Biological Activity 

The development of an atoll. 

(a) A fringing reef forms around an island in the tropics. 

(b) The island sinks as the oceanic plate on which it rides moves away from a spreading 
center. In this case, the island does not sink at a rate faster than coral organisms can 
build upward forming a barrier reef. 

(c) The island eventually disappears beneath the surface, but the coral remains at the 
surface as an atoll. 



The Great Barrier Reef, Australia 



Florida’s barrier reef 

http://reefrelief.org/learn/coral-reef-of-florida-keys/ 



Mangrove coast 

• Florida 
mangroves 

• Mangrove 
trees trap 
sediments, 
building and 
stabilizing 
the Florida 
coast. 



Mangroves provide habitat for many 
marine and terrestrial animals 

• Nesting area for water fowl (birds) 
• Juvenile fish nursery 
• Recycle nutrients and create high 

productivity 



Estuaries Are Classified by Their Origins 

An estuary is a body of water in which fresh water mixes 
with ocean water. dynamic systems with 
constantly changing tides and temperatures where 
salinity varies temporally and spatially. 
 
 

Four types of estuaries are 
classified by their origin: 
 

•Drowned river mouths 
•Fjords 
•Bar-built 
•Tectonic 

 



Estuaries (continued) 

• 1. Drowned river mouth: caused 
by sea-level rise (ex. Chesapeake 
Bay) 

• 2. Fjord: a deep, narrow bay 
created by glacial erosion (high 
latitude coasts) 

• 3. Bar built: shallow, occurring 
when a barrier island is created 
parallel to the coast (U.S. east 
coast) 

• 4. Tectonic: coastal indentations 
formed by faulting and local 
subsidence (San Francisco Bay)       



South Florida estuaries 

• Biscayne Bay 

• Florida Bay 

 



South Florida estuaries 

• Composed of shallow waters, salt marshes, 
seagrasses, and mangroves  

• Many fish and crustaceans migrate offshore to 
spawn or breed. The eggs develop into larvae 
(immature forms) that are transported into 
estuaries by tides and currents. 

• Rivers  and  streams  drain  into estuaries, 
bringing nutrients from uplands. Plants use these 
nutrients along with the sun’s energy 

• High Nutrient Systems with lots of productivity 

 



Humans Have Interfered in Coastal Processes: 
Measures to Reduce Coastal Erosion 

What are some ways that 
humans try to influence coastal 
processes? 
 

• Groins 
• Seawalls 
• Importing sand 

 
(left) A few of the many types of 
measures taken to slow and 
prevent beach erosion.  
 
In many cases these methods 
help serve as a reminder that 
shorelines and beaches are 
constantly changing, and are not 
under human control. 



Fig. 12-35, p. 341 

(a) Groin  
Groins are structures that extend from the 
beach into the water. They help counter 
erosion by trapping sand from the current. 
Groins accumulate sand on their updrift side, 
but erosion is worse on the downdrift side, 
which is deprived of sand. 

Current 

(b) Seawall  
Seawalls protect property temporarily, but 
they also increase beach erosion by 
deflecting wave energy onto the sand in 
front of and beside them. High waves can 
wash over seawalls and destroy them and 
property. 

(c) Importing sand  
Importing sand to a beach is considered the 
best response to erosion. The new sand 
often is dredged from offshore, can cost 
tens of millions of dollars, and can disturb 
aquatic biodiversity. Because it is often 
finer than beach sand, dredged sand 
erodes more quickly. 

Stepped Art 


