Unit 1, Module 2 
Formative Assessments #1:
1. Observations of global variability in coastlines using sea level-based pictures
a. Four questions for images of western and eastern Australian coast
b. Four questions for images of Oregon and Louisiana coast
c. Four questions for images of Bay of Fundy and Oban Stewart Island, New Zealand
Students must examine the images that are provided and make observations about each of the indicated coastlines. Specific questions are provided to guide the students in their observations. The questions are designed also to introduce concepts that are covered in more detail later in Modules 2 and 3. Students will demonstrate that they can make observations about an array of different coastlines, and they will develop an appreciation for the global variability of coastlines.
1.1 Australian Images
	Question
	1.1a) Which of the above locations would best be characterized as having a narrow coastal zone? Justify your answer.
	1.1c) Identify one process that is affecting both of the shorelines (Hint: why is the water white at the shoreline in each image). 

	1.1d) Explain whether there appear to be any differences in the composition of material at each of the shorelines? 

	1.1e) Which of the above shorelines suggests that there is a nearby sediment source that consists of sand?


	4 points
	Answer: Western Australia image. Includes some information from investigations and readings but misses one or more main points. Recognizes that the interaction of the marine environment is limited to the base of the cliffs in western Australia because of the steepness of the cliff topography/ morphology.
	Answer: Recognizes waves in the marine environment and that breaking waves are contributing to the white that is shown in each image at the shoreline.  Answer also suggests that tides are affecting the areas as indicated by high tide water marks that are present in each image.
	Answer: Yes, there are differences. Answer indicates there is a resilient, rocky cliff shown for western Australia image compared to sandy beach and dune system in Brisbane image.  
	Answer: Brisbane image because of the wide, low gradient beach and dune system that is present on the seaward side of the image. Answer indicates that these environments must reflect the presence of sandy sediment. Recognition that there appears to be no sediment accumulation at the base of the western Australia cliffs other than blocks of material that have been shed by mass wasting processes and wave erosion.

	3 points
	Answer is vague and/or brief. Lacks full consideration of the narrow marine and land interface, which is a function of the coastal gradient. Does not fully recognize the role of topography in the role of land and marine interface.
	Answer recognizes only one of the processes such as waves but does not mention tides. 
	Answer recognizes differences but does not fully articulate those differences in the form of a resilient cliff versus a sandy beach and dune system.
	Answer does not recognize that the presence of a sandy beach and dune system must imply that there is a sedimentary source of sand nearby.

	2 points
	Very brief answer with some of the correct attributes but little thought or accuracy.
	Vague/brief answer, lacking full appreciation of the processes that can operate along coasts.
	Vague/brief answer, misses the observable difference in composition between the two images.
	Vague/brief answer, lacking full appreciation that the presence of sand suggests a nearby sediment source.

	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.

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



1.2 Oregon and Louisiana Images
	Question
	1.2a) Why is the area in the foreground of the image for the Oregon coast not vegetated?  

	1.2b) What is the likely source of the large boulders in the foreground of the Oregon coast image?


	1.2c) What mostly likely happens to the sand that fronts the Louisiana coast when a large storm such as a tropical cyclone passes over the coast?

	1.2d) Other than sand, silt, and mud, what other type of material is probably in high abundance along the Louisiana coast (Hint: think about what happens to the marsh plants when they die)?


	4 points
	Answer: Recognizes It is a muddy substrate with a small channel crossing it. The lack of vegetation and the covering of algae on the boulders in the foreground suggests that this area is periodically inundated by marine waters as a result of rising tides. This prevents the growth of plants that are intolerant to salt water.
	Answer: Recognizes that there is a rocky ledge to the right of the image and that there also appear to be boulders in the background below the houses. Answer indicates that the boulders are most likely falling off the resilient rock faces.
	Answer: Recognizes that sand could be transported away from the beach because of the erosive power of large waves created by large tropical storms. Answer indicates that sand could be transported landward, seaward, and along the length of the shoreline.
	Answer: Recognizes the wide expanse of plants in the background and that the plants on an annual basis can shed their stalks and leaves to provide organic fragments to the coastal system. These fragments of organic detritus can constitute a large percentage of the material available for deposition because of the wide extent of coastal vegetation observable in the image.

	3 points
	Answer is vague and/or brief. Lacks full consideration of the muddy substrate in the foreground or the tidal creek.  Answer only briefly considers that tidal cycles may cause inundation of the area and prevent plant growth.
	Answer recognizes that boulders must be being sourced from nearby but offers no explanation of where they could be coming from or provides only a vague explanation of the source area. 
	Answer recognizes the sand can be eroded and transported but provides an indication of only 2 of the 3 potential transport directions of the sediment. 
	Answer recognizes that plant fragments may be available but does not consider the extent of coastal vegetation that is present or the volume of organic detritus that could be contributed on an annual basis because of the wide extent of coastal vegetation.

	2 points
	Very brief answer with some of the correct attributes but little thought or accuracy.
	Vague/brief answer, lacking full appreciation of the processes that can operate along coasts.
	Answer recognizes the sand can be eroded and transported but provides an indication of only 1 of the 3 potential transport directions of the sediment.
	Vague/brief answer, lacking appreciation of organic contribution from plant dieback.

	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 and no indication of erosion or transport
	Very brief answer with little thought and/or no accuracy.

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






1.3 Bay of Fundy and New Zealand Images
	Question
	1.3a) What similarities do you notice for each of the coastlines shown? 

	1.3b) Why is there water sitting on the mudflats in each of the images?

	1.3c) Why is there a channel that curves across the mudflat in the Bay of Fundy image? 

	1.3d) During what conditions could waves hit the base of the hilly topography shown in the image from New Zealand?  Where would the level of the sea have to be in order for waves to interact with the hilly topography, and what processes could raise the water levels to that elevation?


	4 points
	Answer recognizes that both images show a wide, relatively low gradient to flat, unvegetated area that is bordered by relatively higher topography indicated by the distribution of trees in the New Brunswick image and the hilly topography of the New Zealand image. Might also recognize a lack of large boulders/rocks in center of the flats.
	Answer recognizes that the mudflats are periodically covered with water as a result of tides.
	Answer recognizes that the channel provides a drainage outlet to the open ocean through which ebbing tidal waters can flow.
	Answer recognizes that the water level would have to be higher than what is pictured in the image in order for incoming waves to interact with the uplands. Indicates that water levels could be raised by tides and also during storm surges. 

	3 points
	Answer recognizes that images show a partially water covered surface but does not fully acknowledge a change in elevation away from the center of the images.
	Answer is very brief or vague about the rising and falling tide as a means of wetting the mudflats. 
	Answer is very brief or vague and does not fully recognize that the channel is draining water during a falling tide. 
	Answer recognizes that water levels would have to be higher in order for incoming waves to interact with the uplands but does not recognize the role of tides and storm surges in raising those water levels. 

	2 points
	Very brief answer with some of the correct attributes but little thought or accuracy.
	Answer lacks full appreciation of the role of tides and/or suggests something such as ponded rainwater as the reason that the flats are wet.
	Answer recognizes the sand can be eroded and transported but provides an indication of only 1 of the 3 potential transport directions of the sediment.
	Answer recognizes that water levels would have to be higher in order for incoming waves to interact with the uplands but does not recognize the role of tides or storm surges in raising those water levels.

	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.

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



Unit 1, Module 2 
Formative Assessments #2:
Plate tectonic-scale observations of global variability in coastlines using Google Earth
Students are required to use Google Earth to fly to two different, predetermined locations and answer a series of five different questions for each location. These questions require the students to make observations about each of the indicated coastlines in the context of plate tectonic setting.  Specific questions are provided to guide the students in their observations. The questions are designed also to introduce concepts that are covered in more detail later in Modules 2 and 3. Students will demonstrate that they can make large-scale observations about an array of different coastlines across a range of plate tectonic settings to further develop an appreciation for the global variability of coastlines.
Formative Assessment #2 Part 1.
	Question
	1A. Describe the fundamental morphologic differences between the sub-aerial (above sea level) landforms of the western and eastern United States within 500 km of the land-water boundary? Hint: Is the topography the same for each side of the United States within this 500 km zone? 
	2A. Explain what large-scale process is likely contributing toward the differences in topography that you notice.
	3A. If you were to place each coastal margin into the plate tectonic classification scheme for coasts, which categories would each fit into?

	4A. The lighter shading of blue on the edge of the continents indicates the shallow water continental shelves compared to the darker blue coloration used to show the deeper water of the center of the oceans. What difference(s) do you notice between the continental shelf of the western margin and the eastern margin?

	5A. Provide some ideas as to why you think their differences between the western and eastern continental shelf.


	4 points
	Answer: No, the topography is distinctly different on the west coast compared to the east coast. The west coast appears to be more rugged, diverse and less vegetated compared to the more subdued east coast topography. 
	Answer: Recognizes that plate tectonics can cause deformation along continental margins, and that the west coast is a geologically young active margin, whereas the east coast is inactive, and that the Appalachian Mountains of the east coast are result of an ancient tectonic collision along that margin.
	Answer: The west coast is an active collisional margin whereas the east coast is a trailing edge passive, inactive margin.
West coast = Continental Collision coast;
east coast= Amero-Trailing edge coast.
	Answer: Recognizes that the continental shelf on the active western margin is much more narrow relative to the wider eastern margin continental shelf, and that nowhere on the east coast is the continental shelf as narrow as on the west coast. Answer also recognizes overall uniformity of shelf width along the west coast and that there is greater variability of shelf width on the east coast.
	Answer: Recognizes that the variability of the widths is a function of the tectonic setting and the age of the continental margin. Along the eastern coast there has been voluminous sediment supply during a long period of tectonic inactivity, which has resulted in sediments building the shelf seaward and leading to a relatively wider shelf.

	3 points
	Answer recognizes that topography is different but does not make additional observations about the diversity in landscape or the differences in degrees of vegetation.
	Answer recognizes plate tectonics as a contributing process but does not use appropriate or correct terminology. 
	Answer recognizes the style of plate tectonic activity on each margin but does identify the appropriate classification categories.
	Answer recognizes differences in the morphology and geometry of the shelves but does not articulate these into a coherent and informative answer based on observations.
	Answer recognizes that shelf width differences may be related to tectonics and geologic age but does not articulate the ideas in a coherent and connected fashion. 

	2 points
	Very brief answer with little thought and/or no accuracy.
	Very brief answer with little thought and/or no accuracy or appropriate terminology.
	Very brief answer with little thought and/or no accuracy or appropriate terminology.
	Very brief answer with little thought and/or no accuracy or appropriate terminology.
	Answer recognizes that shelf width differences may be related to tectonics and geologic age but does not articulate the idea of long-lived sediment deposition on the east coast.

	1 point
	Answer does not recognize any fundamental differences.
	Answer does not recognize role of plate tectonics.
	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 that does not recognize role of tectonics. 

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



Formative Assessment #2 Part 2.
	Question
	1B. What type of plate tectonic classification is most suitable for the eastern and western margin of this part of Africa? Explain your answer.

	2B. Provide 2 observations about the continental shelf morphology on the western margin of this location at the latitude of the Tropic of Capricorn.  Note: you will have to zoom in a bit to see the shelf and shelf edge more clearly.

	3B. What happens to the continental shelf to the north between the Tropic of Capricorn and S 17º 00’ 00” along the eastern margin?

	4B. What phenomenon or process could explain the difference in the continental shelf that you have observed between these two latitudes?

	5B. Move over to the western margin of southern Africa at the latitude of the Tropic of Capricorn. Zoom in to an eye altitude of 300 km and provide at least 2 observations about the shape of the coastline between the Tropic of Capricorn and S 24º 15’ 00”. What do you think is the dominant environment within 50 km of the coastline?  Consequently what type of sediment do you think is most common along this section of the African coastline?  Does the configuration of the shoreline suggest that this is an erosional or depositional coast?

	4 points
	Answer: Recognizes that these are Afro-trailing edge coasts because each side faces a spreading center; also recognizes relatively subdued topography in the interior of the continent and that the continental shelves on each side are not excessively wide compared to, for example, the east coast of North America.
	Answer: Recognizes that the shelf appears to be 100–200 km in width, and a clear shelf break is not extremely evident. Further there appears to be only subtle indications of shelf edge canyons that are not well developed. 
	Answer: Recognizes that the continental shelf changes from being relatively narrow with no clear indication of a shelf break to wider with a much more definitive change in gradient at the shelf break.
	Answer: Recognizes that the underlying tectonic processes in the crust could be controlling the characteristics of the margin, and that the shelf could be modified to the north by significant amounts of deposition. Very good answer would also recognize that there are several river systems that enter the ocean along the wide section of continental shelf and that these could be the systems that contributed to the seaward widening/build out of the shelf.
	Answer: Recognizes the irregular but smooth coastline that is present and the fact the northward facing protuberances of the coastline are relatively evenly spaced. 
Answer recognizes that a desert environment is within 50 km of the coastline, on the basis of the sand dunes that are clearly evident. Answer recognizes that because of proximity to the desert/sand dunes, sand is readily available to the coast and that it is likely a depositional coast because of the coastal protuberances extending out into the Atlantic basin.

	3 points
	Answer recognizes that it is an Afro-trailing edge coast but supplies only one of the additional justifications that is supplied in a 4- point answer. 
	Answer only provides an indication of approximate shelf width and only one or two additional weak observations.
	Answer is very brief or vague and only mentions width or lack of clear shelf break.  
	Answer recognizes that tectonics and sediment supply likely could be contributing factors but is poorly constructed or articulated. 
	Answer recognizes the irregular but smooth coastline that is present but does not articulate any other characteristics.
Answer recognizes that a desert environment is within 50 km of the coastline on the basis of the sand dunes that are clearly evident. Answer recognizes that because of proximity to the desert/sand dunes, sand is readily available but does not articulate that the availability of sand and the shape of the coastline suggest a depositional coast.

	2 points
	Very brief answer with mention of an Afro-trailing edge tectonic coast but no additional information is provided.
	Answer only provides one observation.
	Very brief answer with little thought and/or no accuracy.
	Answer recognizes only of the reasons cited in a 4-point answer for why the continental shelf is different to the north.
	Answer attempts to describe the coastline morphology but answer is poorly articulated. Answer recognizes desert environment and availability of sand but makes a poor attempt at articulating that this suggests a depositional coast.

	1 point
	Very brief answer with little thought and/or no accuracy and no mention of the type of tectonic coast.
	Answer is inaccurate or poorly constructed.
	Answer is inaccurate or poorly constructed.
	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.
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Unit 1, Module 2 
Summative Assessment: Students will demonstrate an understanding of plate-tectonic coastline classification and the role of second-order controls on coastline characteristics. The objective is to fully develop their understanding of coastline variability in the context of the processes that affect coastal geomorphology. 
Students are given coordinates and geographic locations for three different locations and must navigate to these locations using Google Earth. They must answer questions about the plate tectonic setting, tectonic-scale processes, recognize the difference between submerged and emergent coasts, choose photographs from Google Earth to support some of their answers, and evaluate the configuration of shorelines to assess whether waves or tides are the dominant process of coastal evolution. 

Summative Assessment Part 1
	Question
	Provide a paragraph justifying the most appropriate Inman and Nordstrom (1971) tectonic classification for this location. Be sure to check out this webpage to get some additional insight on tectonic boundaries relative to Greenland:  http://pubs.usgs.gov/gip/dynamic/slabs.html  and this one http://earthquake.usgs.gov/learn/topics/plate_tectonics/plates.php    Keep in mind that the west coast of Greenland faces a formerly active spreading center, and that the east coast of Greenland faces the currently active Reykjanes spreading center that runs through Iceland.
	Zoom in to an eye altitude of 300k and examine the morphology of the southern tip of Greenland (area south of N 61º 15’).   Provide 2–3 sentences describing the configuration of the south Greenland coastline. What process is dominantly shaping this coastline, and why do you think so?

	In the Google Earth Layers box, turn on the Photos option and you should see numerous small boxes spread out across different locations on the map. These boxes indicate photos that people have uploaded to show the features of that particular location. Examine some of these photos and pick one that best shows evidence supporting your answer about the process that is most dominantly affecting the southern Greenland coast. Copy the image and paste it into the document that you will be handing in along with a caption clearly stating why you chose this photo to support your claims (e.g what is observable in the photo that supports your claim).

	Do you think that this coastline is a submerged or emergent coastline?  Explain your answer.


	4 points
	Answer: Recognizes that this is an Afro- trailing coast because both sides of the continent face spreading centers.
	Answer: Notes that there are many elongated valleys that extend from the continent toward the ocean, and most of them have glaciers at the head of the valleys. The valleys are relatively narrow compared to their length.
	Answer: Includes a photograph that shows some sort of glacial ice extending down a glacially carved valley or indication of a glacial process that has been active to create the glacial valleys.
	Answer: Identifies that it is a submerged coast because the many glacially carved valleys are flooded as a result of sea- level rise following the last Ice Age.

	3 points
	Answer: Identifies that this is an Afro-trailing coast but makes no mention of the two spreading centers.
	Answer: Discusses irregular coastline with numerous indentations but does not tie that observation to glacial processes.
	Answer:  Photograph shows a glacial valley or glacial process but caption is poorly articulated and does not link the coastal morphology with the image.
	Answer: Identifies a submerged coast but provides no indication of sea-level rise since the last Ice Age.

	2 points
	Answer: Identifies that this is an Afro-trailing coast but makes no mention of the two spreading centers, and the rationale is inaccurate or poorly constructed.
	Answer: Discusses irregular coastline with numerous indentations but does not tie that observation to glacial processes.
	Answer: Photograph shows a glacial valley or glacial process but caption is poorly articulated and does not link the coastal morphology with the image.
	Answer  identifies submerged coast with no explanation.

	1 point
	Very brief answer with little thought and/or no accuracy and no mention of the type of tectonic coast.
	Answer is inaccurate or poorly constructed.
	No appropriate image is provided and answer is inaccurate or poorly constructed.
	Very brief answer with little thought and no mention of submerged coast.

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




Summative Assessment Part 2
	Question
	Examine the seafloor of the Gulf of California, which is located between Baja California on the west and the mainland to the east. Provide some descriptive observations about the structure of the seafloor in the Gulf of California. Is it regular and smooth or irregular and blocky in appearance? On the basis of the tectonic map links provided to you, what tectonic process is taking place here?

	What type of tectonic coast would the east side of Baja California be considered? Explain why you think this is the case.


	4 points
	Answer: Recognizes that the blocky, irregular nature of the seafloor is the result of a divergent plate boundary/spreading center with offsets created by transform boundaries. 
	Answer: Neo-trailing edge coast because the coast faces a young spreading center.

	3 points
	Answer recognizes the irregular nature of the seafloor at this divergent boundary/spreading center but does not recognize the transform offsets.
	Answer recognizes a Neo-trailing edge coast but provides no indication of facing a young spreading center.

	2 points
	Answer recognizes the irregular nature of the seafloor but does not recognize that it is a divergent boundary/spreading center.
	Answer recognizes spreading center but provides wrong type of tectonic coast.

	1 point
	Very brief answer with little thought and/or no accuracy.
	Answer is inaccurate and poorly constructed

	0 points
	No answer.
	No answer.



Summative Assessment Part 3
	Question
	Find the Niger River Delta (N 04º 30’ E 06 º 6’) and examine the shoreline. Now find the shoreline of the Ganges-Brahmaputra River Delta (N 21º 45’ E 89 º 15’). Which of these locations do you think is a wave-dominated shoreline? Which do you think is a tide-dominated shoreline? Justify your answers by providing observations about the configuration of each coast.

	4 points
	Answer: Niger River Delta is wave-dominated and the Ganges-Brahmaputra River Delta is tide-dominated. Answer should recognize the smooth, arcuate shore of the Niger Delta, suggesting that waves are smoothing the shoreline and that longshore transport processes are carrying sediment laterally. Answer should recognize the irregular shoreline of the Ganges-Brahmaputra system, with the elongations perpendicular to the strike of the shoreline suggesting that they are aligned to the tidal flow. 

	3 points
	Answer properly identifies which system is wave-dominated and which is tide- dominated but provides weak observations about which is wave-dominated and which is tide-dominated.

	2 points
	Very brief answer with little thought but properly identifies which system is wave- dominated and which is tide-dominated.

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

	0 points
	No answer.



