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 SEQ CHAPTER \h \r 1
Investigating the Grand Strand Solution Set 
(Answers in italics)
Geologists could be interested in the nature of coastal geology just as an interesting scientific question, but there are commonly broader societal interests.  The coast is a dynamic environment and how it changes in response to the forces that affect it depends on the material from which it is built.  The shore is not a homogeneous material that can migrate over a simple tilted planar surface. The surface isn’t planar and as coastal sediments migrate, they interact with already existing sediments.
Beach nourishment–a human activity that moves sand from off the beach somewhere onto the beach to widen the beach or re-build dunes.  The original thinking was that a threshold level of introduced sand could be reached at which the beach would be self-sustaining.  In practice, this has not happened, so that beaches have to be re-nourished periodically.  Other practical problems include: 

1) is there a volume of sand that is local and large enough for the nourishment? 

2) is the available sand appropriate for use on the beach? (Grain size and inclusion of other materials such as shell debris can be a problem.)

Download USGS Fact Sheet 2005-3041 from http://pubs.usgs.gov/fs/2005/3041/

In general between the Va.-N.C. border and the mouth of the Great PeeDee River (about 20 miles south of Murrell’s Inlet), finding sand volumes sufficient for beach nourishment that are close enough to be used economically is a key issue.  

The Grand Strand is described as a mainland beach.  How does this differ from the barrier beaches of the Outer Banks of North Carolina?

There is no estuary behind it; attached directly to the mainland
What is the age of most of the onshore surface geology?  Are modern processes building this now or eroding it?

Pleistocene; modern processes erode it
About how thick are Quaternary sediments onshore along the coast? (Hint: look at B-B’)


<100 m
Any place that they are notably thinner?


Just south of Murrell’s Inlet
What happens to Tertiary sediments along this section?


Thin from south end and disappear south of Myrtle Beach
How does this compare to neighboring NC? [Can you relate this to something we discussed on the fieldtrip?]

There the Tertiary thins toward the south.  These SC and NC circumstances reflect thinning onto the Cape Fear Arch.
What is the main tool used to analyze the offshore area?


Sidescan sonar
How does fine-grained material appear on this tool? What geological material is included in fine-grained?


Low backscatter; fine to medium sand, silt, mud
How does coarse material appear? What geological material is this?


High backscatter; coarse sand, shell hash, gravel, outcrop
How abundant are each of these?


Appears fine-grained material dominates
How deep is the water at the outer edge of the offshore area?


14 m
How is the inner continental shelf described?


Sediment starved, low relief 
Figure 3 shows a seismic profile parallel to shore.  What made the V-shaped Pleistocene near Murrell’s Inlet?


Incision of ancestral PeeDee River
Are the valley walls really as steep as shown in Figure 3. Why or why not?

Vertical exaggeration is 150:1, so the walls are not nearly as steep as shown
What does the existence of valleys like this tell us about sea level changes?


Sea level was considerably lower at an earlier point than now
Pliocene fossils wash on the beach after storms.  How can this be explained?

Pliocene outcrops on the ocean bottom and fossils erode in storms and are transported to the coast
If there was a barrier island chain before the modern coast, what could have happened to it?  List several possibilities.


Amalgamated to shore

Eroded during sea level lowstand


Drowned offshore
Consider the shore-oblique sand body not associated with a modern inlet (see Figure 1 and RH column on page 2).  Estimate the volume of sand it contains (in million m3).


Roughly 10,000 m x 2000 m x 3 m   = 60 million m3
At Wrightsville Beach (about 2.5 km long), each beach re-nourishment (about every 5 years) has required about 1 million m3 of sand. Assume the Grand Strand beach is from somewhat north of Murrell’s Inlet to Waites Island.  

1) Analyze how long the sand body whose volume you’ve just calculated can serve as a beach nourishment source for the Grand Strand.  Clearly show how you got your answer.

2) Keeping in mind the paragraph on beach nourishment on page 1 of this lab, what can you conclude about the potential for replenishing the Grand Strand with sand from offshore?

Murrell’s Inlet to Waites Island is about 80 km; this length would require about 30 million m3 per re-nourishment. Thus, the offshore sand body would be exhausted in only two re-nourishments. 

If you use a shorter length (say Murrell’s Inlet to the north end of Myrtle Beach), you get a length of 25 km. The sand would then last about 6 re-nourishments.

Either way, there is limited resource of sand offshore for replenishment.
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