WEB QUEST #2 – COASTAL GEOLOGY AND BARRIER ISLANDS
NAME: ________________________________  CLASS: ______

INSTRUCTIONS:  Print out the entire web quest and then go to the web sites I’ve designated to complete the work for each section.  Copy and paste the URL into your address bar if it is not hot linked.  The directions should be fairly straight forward.  Please ask me for clarification and I will be glad to show the entire class using the presentation station.  This web quest also involves creating 2 sketches of barrier islands.  The first one is a cross-section or profile.  The second is a corresponding map view.  We will work on a project in class in class (in Jan.), which utilizes these sketches.  Your work will be displayed in the Hanes lobby as part of the Celebration of Earth and Sky event. 

The instructions for the sketch are given in several parts of the instructions and will always be in RED
PART  1 - How Barrier Islands Work

http://science.howstuffworks.com/barrier-island.htm
Use the table of contents scroll bar to navigate to the different sections and answer the following questions

WHAT ARE BARRIER ISLANDS?

1. What is the extent or range of barrier islands in the eastern United States?

2. What is the definition of “barrier islands?”

3. What is the theory for the formation of barrier islands?

4. What are the two main functions of barrier islands?

5. Why are the salt marshes important?
6. CROSS-SECTION AND “MAP VIEW” SKETCH OF A BARRIER ISLAND 
Sketches will constitute a substantial portion of your grade for this web quest. Take your time and do a neat and accurate job.  Your sketches should tell the story of a barrier island – it’s “physical” nature (as influenced by waves, currents and wind) and “biological” nature (plants and animals)
START with the basic cross-section of a barrier island shown in the “How Stuff Works.” Website (link is above in blue) Do this sketch on a clean sheet of white paper.
I discovered this web site about Bald Head Island.
http://www.mbgnet.net/salt/sandy/indexfr.htm      click on “barrier islands”
It has a simple diagram, which distinguishes between primary and secondary dunes and also shows the location of the maritime forest (in-between the secondary dunes and the salt marsh) Notice that this diagram has the ocean on the left, unlike the other diagrams. 
Use the information on this diagram to add to your sketch.    
Go back to the link http://science.howstuffworks.com/barrier-island.htm and continue your written work
THE SHIFTING SANDS
List the six conditions that cause barrier islands to change.

_________________

_________________

_________________

_________________              
_________________              
________________

CHANGING THE SHIFTING SANDS

Examine the aerial photo of Ocean City, as well as the photo of Fenwick and Assateague Islands and the map below.  What caused the islands to become unaligned?

In your opinion, is it more important to stabilize inlets with rock jetties or should we let nature take its course?

PART 2 – Beach Nourishment: Guide for Local Government officials

This is a NOAA sponsored site

http://www.csc.noaa.gov/beachnourishment/html/geo/index.htm
The headings below (IN CAPS AND UNDERLINED) correspond to the menu at the left of each page

GEOLOGIC REGIMES OF THE ATLANTIC AND GULF COAST

1) Write a complete definition for “coastal plain.”

2) What is the “Mississippi Embayment” and what is the reason for its existence?

3) Click on the highlighted word “glaciated.”  From the map, what can you tell about North Carolina about 25,000 years ago.  Mention climate and location of the coastline.
4) Click on the highlighted words “Florida Penninsula.”  What geologic event occurred during the Miocene time?  What type of bedrock exists under  most of Florida? (think: what type of rock does the brick pattern represent)  

5) Define “carbonate Platform.” (click on the highlighted words)  Then go down to “Florida Platform” and write about how carbonate platforms actually form. (this is something we’re going to investigate later on when we study the Geology of Florida and the Everglade.)

6) What is significant about the “Fall Line?”  (see “Atlantic Coastal Plain”)

7) Give a brief  history of sea levels and coastlines over the past 100 million years.

BARRIER ISLANDS – FORMATION AND EVOLUTION

1) You’ve already put down a definition for “barrier island” in the first part (How Stuff Works web site)  Read the introduction in this section and below, add 4 new pieces of information.
2) Read the three explanations proposed by the author for barrier island formation.  Which one do you think is most plausible and why?

3) Click on the highlighted “barrier island development.”  The areas covered by trees are called maritime forests.  Why do you suppose there are streches of barrier island with no maritime forests?  (you might not be able to find this in the reading – try to figure this one out)
Age of Barrier Islands
Instructions:  Read through this section and fill in the blanks.
Geologically speaking, barrier islands are young features; the vast majority are 

______________________ years in age, and most are probably less than 3,000 

years old. Barrier island formation is dependent upon the complex interaction 

existing between __________________________________________________

In order for island barriers to develop, it is important for shoreline and water 

depth to ____________________________ This condition provides the time 

required for wave action to ___________________________________________

The quantity of available sand and __________________________________

are the principal factors that determine the amount of time required for the 

complete development of a barrier island. As indicated below, there is strong 

evidence suggesting that a sea-level increase of _________________________ 

that occurred as the result of melting glaciers was simply too rapid for adequate barrier island development.  There have, in fact, been rapid and significant sea level rises that have occurred 
over the last 20,000 years, since the ________________________________________________ 
The overall trends in sea level are illustrated by Figure 3, which shows the position of the shoreline as the result of sea level rise and fall over the past 30,000 years.

As the great ______________ of North America and Europe began to ________, the enormous 
volume of water produced by the melting ice caused sea levels to ________________________. 
It is estimated that this rise averaged __________ annually. That level of increase, for example, 
is almost _______ times the current rate of sea level rise, which is approximately two millimeters 
per year. This rapid increase in sea level persisted for some _____________________________. 
The total rise in sea level during this entire period is estimated to be at least ________________. 
As this gradual rise in sea level persisted, the shoreline constantly moved inland 

_____________________________________________________, thereby effectively preventing 
island barriers from developing. 

Evidence from a variety of sources further indicates that the rate of sea level rise ____________

______________________________________. Since that time, it is estimated that the rate of increase has approximated the present rate of approximately two millimeters per year. 

________________________________________________________began to form at that time. Examples of such formations can be found along the coasts of Texas, Georgia and South Carolina. In much of the United States, sea level rose about 10 meters. 

About 4,000 years ago another change in the sea level rate took place. Three theories have been put forward seeking to explain the sea level events over the last 3,000 years. The first theory 

suggests that sea level _____________________________________.  A second theory suggests that sea level reached points at or near present levels, but that these levels have 

_____________________________________________________________________________. 
A third hypothesis proposes that sea levels have ______________________________________ (about 0.1 mm/yr) over the last 3,000 years. At present, none of these theories can be proven or discounted as being the most probable scenario in describing the formation of barrier islands.
Barrier Island Environments
Use the glossary provided by this web site to define the following terms, which describe the different parts of a barrier island.  The text in this section of the web site provides more detailed information.  Add this information to your sketch.  Your sketch will be a substantial portion of your grade.  Take your time and do a neat and accurate job.  The sketch should tell the story of a barrier island – its “physical” nature and “biological” nature (plants)
Nearshore


Beach


Dune


washover fan


marsh


tidal flat


estuary/lagoon.
SEDIMENT BUDGETS
This section explains, in much detail, how and where sand is lost or gained in a beach environment.  This is important as the sand availability will have a large impact on what 2 types of projects? (see introduction in this section)

1.

2.

Go down to Figure 1.  This pretty much sums up the gains and losses of beach sediment.  Below, do a small sketch of this illustration and label it.  I know it is easiest to simply print it out.  My instructions call for doing the sketch yourself.  This way, It will become more meaningful to you.
Please do a neat and accurate job.

SKETCH: PRINCIPAL CONTRIBUTIONS OF A SEDIMENT BUDGET

Scroll down to the heading “Estimations of Quantities” and click on “cross-shore and long shore transport models.”  Notice the orientation of the wave crests.  What force determines their general direction as they approach the coast from deep water, and what causes their direction to become “deflected” as they approach the shoreline?

EFFECTS OF LARGE STORM EVENTS
Scroll down to “storm interaction with the shoreline.”  This is an animation.
What “story” is told by this animation?  Describe what happens to the beach profile – before and after a storm.

EFFECTS OF SHORELINE STRUCTURES
There are several types of man-made structures, which are used to “engineer” beaches.  You will develop an opinion of whether or not shoreline structures should be implemented.  First, you need to get down a few definitions.  Scroll down in this section and you will find them.  Write a few sentences for each.  Make sure you understand how they are different from each other.

1) Groin

2) Jetty

3) Breakwater

Click on the link for “groins.” or “figure 1.”  This animation shows how groins affect the coastline.  Describe their affect below.

Now click on the link “unacceptable erosion of the down drift shore.”   This diagram shows a groin field.  Also look at “figure 4.”  Tell me what are the effects of a groin field is on a coastline?

Scroll down to Figure 5 and click on it.  This animation shows how breakwaters effect the coastline.  Breakwaters are built parallel to the shore and are offshore structures. How do they affect the coastline?

Scroll down to the heading - Shore Parallel Onshore Structures.
List 3 examples of this type of structure:

1________________________  2. _______________________  3._______________________

What do beach-goers observe about the beach, itself, in front of these types of structures.  Why is this the case?

Scroll down to the aerial photo of the beach at Galveston, Texas.  The text to the right of the photo contains information about seawalls.  Why are seawalls built?

Go to the conclusion of this section.  You will create a list of “pros” and “cons” regarding hard structures on the coast.

BENEFITS (PRO)




LIABILITIES (CON)

Part 3 – Dr. Orrin Pilkey

beach nourishment
http://www.csc.noaa.gov/beachnourishment/html/human/dialog/series1a.htm
What exactly is beach nourishment and why is it done?

Read the part “What the public should know about beach nourishment”   Write a reaction piece
to ONE of the bulleted items. 

Go to the link for “critique” (top of page)  Pick one critique (blue heading) by Howard Marlowe and summarize the point he is making.

Now go to the link for “response.”  These are Orrin Pilkey’s responses to Marlowe’s critiques. Pick the response to the critique you just chose to write about.  Summarize Dr. Pilkey’s response.  Then tell me the side you take and why? 

Who do YOU think should pay for beach nourishment projects – owners of homes and businesses on or next to the beach and waterfront – or - the taxpayers?

Interview with Grist Magazine
http://www.grist.org/comments/interactivist/2006/09/25/pilkey/index1.html
Pick ONE question.  State the question and write a reaction to Dr. Pilkey’s response. 
Earth and Sky Radio Interview with Dr.Orrin Pilkey (printed) http://www.earthsky.com/humanworld/interviews.php?id=48984
Listen to an NPR Radio Interview with Dr. Pilkey

http://www.beachbrowser.com/Archives/Environment/August-99/ORRIN-H-PILKEY.htm
Read the Earth and Sky interview and listen to the NPR interview.  We will listen to it in class, as well.

Please write down 3 pertinent questions that you would ask Dr. Pilkey if he visited our classroom.

1)

2)

3)

Part 4 – Rip Currents
http://www.ripcurrents.noaa.gov/science.shtml
Scroll down to basic Rip Current mechanics.  Write down the five (bulleted) criteria for rip current formation.  On the next page, do a small, neat sketch of the diagram beside it and label the diagram.

1)

2)

3)

4)

5)

DRAW THE DIAGRAM OF RIP CURRENT DYNAMICS (below)

What are 3 visible signs that rip currents exist in an area off the shoreline?  (look at the photos)

1)

2)

3)

What is an “undertow” and how is it different from a rip current?

Now go to the Oceanus Magazine web site

http://www.whoi.edu/oceanus/viewArticle.do?id=2470
On the right side are images, which can be enlarged, as well as a neat animation about sand bars.

Write a few sentences about each.

 “A mess of physics near the shore”

 “The coastal waters off of Haleiwa, Hawaii”

“The Ocean surges onto the streets of South Nags Head”

ANIMATION: “The location of sandbars can protect or endanger the face of the beach”

“Nearshore Canyon Experiment”

Look at the list of “Related Links.”  Pick one and tell me about it.  (min. 100words – paragraph form)

Attach additional sheet if necessary.

The link you selected: _______________________________________________________________
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