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Ice Mass & Sea Level Change Unit 4: Gallery walk options 
Becca Walker and Leigh Stearns
Gallery walk option #1:
· [bookmark: _GoBack]Enlarge PowerPoint slides and display hard copies of selected slides on large pieces of paper around the classroom with questions to accompany each selected slide.
· Groups of students rotate around the classroom and answer the questions at each slide.

Gallery walk option #2:
· Provide each student with a copy of the selected PowerPoint slides. Display copies of the questions to accompany each slide on large pieces of paper or white boards around the classroom.
· Groups of students rotate around the classroom and answer the questions that go along with each slide that they have in their handout.

Seated, small group discussion:
· Same procedure as gallery walk option #2, only rather than students answering the questions on large pieces of paper/ white boards around the classroom, they answer the questions in their notes in small groups.

Interactive lecture/discussion:
· Class meets together. Instructor displays PowerPoint slides and asks discussion questions to go along with selected slides. Students may discuss the answers in pairs/small groups, followed by report-outs, or instructor may ask for individual volunteers to answer the questions in real time.

Questions to accompany slides:
Slide 1:
(1) Look at the difference in ice coverage in the Northern Hemisphere 16,000 years ago vs. today. What do you notice about the ice coverage in North America today compared to at the end of the Last Glacial Maximum?

(2) Think about how the bedrock GPS data might look for North America since the Last Glacial Maximum. How might the bedrock GPS data be similar to the modern bedrock GPS data around Helheim Glacier? How might the bedrock GPS data be different?

Slide 2:
(1) The red, green, and brown areas on the map illustrate areas that were above sea level during the Last Glacial Maximum. Propose as many reasons as you can think of for why the exposed areas aren’t uniform with respect to today’s coastlines. (For example, there appears to be a larger area above sea level around present-day England than around present-day Norway.)

(2) During the Last Glacial Maximum, sea level was 120 m (~395 feet) lower than it is today. How does this sea level change compare to the modern sea level change that you just investigated for SE Greenland? 

(3) Based on your knowledge of causes of sea level changes, which factor do you believe was the greater contributor to the sea level change that occurred during the Last Glacial Maximum: changes in bedrock elevation OR changes in the amount of water in the ocean? Why?

Slide 3
(1) How much has sea level changed since the Last Glacial Maximum? 

(2) During which periods of time shown on the time-series did sea level remain relatively consistent?

(3) Which two time periods shown on the time-series illustrate the greatest rate of sea level change? How much did sea level change during each of these time periods?

(4) Approximately how long ago did sea level reach a point close to present sea level?

Slides 4-5: evidence of sea level increases
Slide 4: Submerged ancient shorelines: Even older than the submerged archaeological sites are records of submerged shorelines, which were important for the migration of human populations. There is a lot of evidence of human and animal migrations taking place when sea level was lower (especially across the Bering Land Bridge linking North America and Russia), but migrations at the tip of the Red Sea were very important as well.
Slide 5: Submerged coastlines are large-scale examples of a sea level increase.
· Fjords are formed when glaciated U-shaped valleys become submerged due to raised sea levels. They are common in glaciated regions, such as Norway, Iceland, Greenland, Alaska, British Columbia and Chile.
· Estuaries are formed when river basins become submerged due to raised sea levels. They are common features along coastlines, and currently 60% of the world’s population living along estuaries.

Slides 6-8: evidence of sea level decreases
Slide 6: Wave-cut terraces: When these narrow, flat terraces become exposed, they reveal the height at which waves used to erode. Wave-cut terraces are even visible at low tides.
Slide 7: The sea stacks in the left image are in Maine and are far from the current coast – both in horizontal distance (2 miles) and vertically (80 masl). The sea stack on the right is a sea stack that is currently being eroded (on the coast and at 0 masl).

Slide 8: Sea Stacks form over long time periods due to water and wind erosion. Exposed sea stacks are good indicators of a lowered sea level. (need more!) 
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