
Unit 1, Module 3 
Formative Assessments #1:
1. Observations of morphological changes and processes operating within a tidal inlet and barrier island system 

Students must examine an image from the South Carolina coast to determine what individual processes have driven the morphologic change of the location. This assessment requires students to identify fundamental geomorphologic units of a sandy barrier-tidal inlet system and make interpretations about how the geomorphology of the system reflects the dynamics of the system. 

	Question
	Location: 1. What was the body of water that extends at 1 along the solid white line?  The present beach at location 2 
closes off the seaward location of this feature.  Hint: it is a deep area of water that extends to the present channel
	Location: 2. Why did a sandy beach form in front of the body of water at location 1 to cause the closure?


	Location: 3. The island tip on the bottom part of the picture contains curved dark green lineations. What are they and what do they represent?  Read question 4 before answering this question. 
	Location: 4. This area also contains curved lineations. How do they form and why are they different from those in area 3?  Hint: examine the degree of vegetation, spacing, type of vegetation. What do these variables tell you about the differences in each location?

	Location: 5. What does a dashed line at this location represent? If you were developing this area for pricey vacation homes, what areas would you avoid developing and why? 


	4 points
	Answer: The fact that this is a deepwater area in this location, its overall trend and that it once extended to the ocean and ties into to the present channel means it was a former position of the inlet channel. A new inlet was formed at the present site and this channel was abandoned. 

	Answer: We know that location 1 was once the site of the inlet channel and that tidal current flowed through this channel. For location 2 to have become a beach means that the inlet channel must have been abandoned and a new channel was established at its present location, maybe during a storm. Once the new channel began carrying all the tidal flow, the old entrance filled with sand and became a beach. Longshore transport of sediment and ample sediment supply allowed closure of the inlet.
	Answer: The curved green lines appear to consist of vegetation, and the light green areas between are lower in elevation and likely are grasses. The curved lineations, although changing color, extend to the present inlet channel paralleling the present shoreline. Thus, the green curved vegetation lines are former shorelines from when the inlet channel was located more toward the bottom of the page. They are ridges and other along- shore accumulations of sand that attached to the main beach on the side of the inlet. 
	Answer: The major difference between the two sites is that area 3 contains higher, older vegetation compared to area 4, which has more sparse vegetation. Again the lineations tend to parallel the present shoreline of the beach and tidal channel. So these lineations represent former positions of the beach and tidal inlet shoreline. They are more sparsely vegetated because they are younger.

	Answer: There is abrupt change in color, which means that vegetation is different. The darker region is vegetated by trees and shrubbery and the light- colored areas are grasses. The dashed line also parallels the white line, meaning that the inlet channel was at the site and that location was a former shoreline. The different features in this photo tell us that the inlet channel is dynamic and moves around. The light- colored ridges are also younger and former shorelines. I would not want to build homes in these areas because they may be converted to water and are susceptible to inlet channel migrations. The dark green sites with older vegetation indicate that they have been present for some time and would be good building sites.


	3 points
	Answer: Recognition that this was a former inlet but no mention of abandonment or new inlet formation.
	Answer: Recognition that this must have been abandoned but no mention about the processes contributing to abandonment.
	Answer: Recognition that the lines are vegetation but no discussion of elevation differences or former shorelines.
	Answer: Recognition that the lines are vegetation but no mention of relative ages or elevation differences or former shorelines.
	Answer: Recognition of change in vegetation but no discussion of a former shoreline and no suggestion that younger, less vegetated areas might be poor building locations.

	2 points
	Very brief answer with some of the correct attributes but little thought or accuracy.
	Vague/brief answer, lacking full appreciation of the inlet closure processes and longshore transport.
	Vague/brief answer, misses the observable difference in vegetation images.
	Vague/brief answer, lacking full appreciation of the observable difference in vegetation images.
	Very brief answer with some of the correct attributes but little thought or accuracy.

	1 point
	Very brief answer with little thought and/or no accuracy.
	Very brief answer with little thought and/or no accuracy.
	Very brief answer with little thought and/or no accuracy.
	Very brief answer with little thought and/or no accuracy.
	Very brief answer with little thought and/or no accuracy.

	0 points
	No answer.
	No answer.
	No answer.
	No answer.
	No answer.
















Unit 1, Module 3 
Summative Assessment: Students will demonstrate an understanding of working with data in Excel and developing plots of elevation changes along three different dune to near-shore transects for a barrier island. Students will have to examine the resulting plots and evaluate what types of changes have taken place along the transect as a result of a hurricane impact and a period of post-storm recovery. The objective is to fully develop an awareness of the dynamics of storms on barrier island and beach systems. 
Students are given raw elevation data collected using the Emery method of beach profiling. In total they are given data for three different transects located 1 km apart from each other. Each transect was surveyed three times: once for a baseline elevation, after a major hurricane, and one year after the hurricane. After plotting the data in Excel, students must answer questions about the profiles to recognize how the beach and dunes were impacted by the storm and how they recovered during a year of fair weather conditions. 
Questions 1-5: 
	Question
	1. During which of the time periods are the sand dunes of the island most evident in the profile data?  

	2. Which of the profile transects had the highest sand dunes during this time period?  


	3. Which had the lowest sand dune during this time period?

	4. Which of the profiles had the widest horizontal extent of sand dunes?  Approximately how wide were they?  

	5. During which of the time periods were the sand dunes the most reduced in elevation?  


	4 points
	Answer:  As a whole the sand dunes are most well established during the Feb 1, 2008, survey.  During this interval they have some of the highest peaks and the widest lateral extent. Locally on transect 2 and 3 there is some dune area in November 2009 that rivals the first survey date dune areas.
	Answer: Transect 1 definitely had the highest dunes at nearly 80 cm during Feb. 1, 2008.
	Answer: Both transect 2 and 3 have dune heights that are locally at a maximum of 40 cm
	Answer: The dune systems of profile 2 are the widest with a width of approximately 35 m.
	Answer:  All of the profiles show a substantial reduction in the elevation of the dune systems with the passing of Hurricane Alberto in Sept. 2008.

	3 points
	Answer: Recognizes that the baseline date of Feb. 2008 has the overall most prominent dunes but makes no mention of other transects or other time periods where the dunes were almost the same.
	Answer: Recognizes transect 1 but does not include mention of height or time period.
	Answer: Recognizes transects 2,3 but does not include mention of height or time period.
	Answer: Recognizes the dune systems of profile 2 are the widest but answer for width is off by more than 5 meters.
	Answer: Recognizes the time period but offers vague answer about relationship to the hurricane passage.

	2 points
	Answer: Very brief answer with some of the correct attributes but little thought or accuracy.
	Answer: Provides wrong transect with vague/brief justification.
	Answer: Vague/ brief answer and only mentions one of the transects.
	Answer: Recognizes transect 2 but provides no width.
	Answer: Answer recognizes the time period but no indication of hurricane as driving mechanism.

	1 point
	Answer: Very brief answer with little thought and/or no accuracy.
	Answer: Wrong transect with no justification.
	Answer: Indicates transect 1 with vague answer.
	Answer: Identifies wrong profile. 
	Answer: Wrong time period and vague/brief answer. 

	0 points
	No answer.
	No answer.
	No answer.
	No answer.
	No answer.














	Question
	6. Why were the dunes reduced? Provide some explanation about where this sediment may have gone.

	7. During which time period did the greatest amount of erosion take place on the island relative to the baseline survey date of February 1, 2008? Explain why you think that this erosion took place.


	8. For each survey transect location (1–3), indicate where along the transect the most significant erosion takes place during the three survey dates. For example, did the most amount of erosion on transect 1 take place at the beach face or in the dunes between the first and third survey?

	9. Which of the 3 transects shows the greatest amount of net deposition in the dunes during the post-Hurricane Alberto recovery time period?

	10. Which of the profiles shows the greatest amount of net deposition in the intertidal zone during the post-Hurricane Alberto recovery time period?


	4 points
	Answer:  Dunes were reduced because of storm surge and waves during the hurricane, which inundated the island and redistributed the dune sediment.  The sand was most likely washed over the barrier into the backbarrier but some of it may have also been carried offshore.
	Answer: The most substantial erosion across the whole profile was during the hurricane as indicated by the Sept. 2008 survey. The erosion took place because of the steep high energy waves created by the hurricane and the elevated storm surge.
	Answer: 
Transect 1: dunes and beach but more substantial at beach.
Transect 2: whole transect reduced but most substantial at the beach.
Transect 3. Whole transect except where intra-dune trough was filled in, greatest erosion at beach.
	Answer: Transect 2 appears to show the overall greatest amount of dune recovery, followed closely by transect 3.
	Answer: Transect 1 shows the greatest amount of intertidal recovery but is followed closely by transect 2.

	3 points
	Answer: Recognizes role of waves and storm surge but provides vague indication of where sand was transported.
	Answer: Recognizes the role of the hurricane in erosion but only vaguely relates this to the hurricane waves or storm surge.
	[bookmark: _GoBack]Answer: Provides appropriate answer for 2 of the 3 transects and answers are well constructed.
	Answer: Identifies Transect 2 with no mention of transect 3.
	Answer: Identifies transect 1 with no mention of transect 2.

	2 points
	Answer: Very brief answer with some of the correct attributes but little thought or accuracy about the sand transport.
	Answer: Vague/brief answer, lacking full appreciation of the storm surge and waves energy during the hurricane.
	Answer: Provides appropriate answer for 1 transect but answers are vague/ brief for each transect. 
	Answer: Identifies transect 2 with no mention of transect 3 and overall vague/brief answer.
	Answer: Identifies transect 1 with no mention of transect 2 and overall vague/brief answer.

	1 point
	Answer: Wrong and/or very brief answer with little thought and/or no accuracy.
	Answer: Wrong and/or very brief answer with little thought and/or no accuracy.
	Answer: Wrong and/or very brief answer with little thought and/or no accuracy.
	Answer: Wrong and/or very brief answer with little thought and/or no accuracy.
	Answer: Wrong and/or very brief answer with little thought and/or no accuracy.

	0 points
	No answer.
	No answer.
	No answer.
	No answer.
	No answer.








