Landslides to Seafloors:

Activity for 8-12th graders

First demonstrated at Girls for a Change – Bozeman, MT 04/22/08

Materials:

Landslide Hazard Manual Handout
PowerPoint Presentation – Landslides to Seafloors
GoogleEarth – http://earth.google.com/
GeoMapApp – http://www.geomapapp.org/
Preloaded .kmz files of other landslide locations for GoogleEarth (search GoogleEarth Community pages to find ones you like)
Map of Hawaiian landslides (Moore 1989)

Internet access (using the GoogleEarth and GeoMapApp part of the exercise requires realtime internet access)

Protractors or printouts of protractors

Small Steel/Metal plate as base for landslides

Trays of uniform size (pack substrates into trays, then flip onto steel plate – creates a more uniform experiment with similar volumes and shapes)

Water, preferably in easy to pour pitchers

Basin to catch water & materials

Any of the following:

Potting Soil

Snow (a whole bunch kept in a cooler until needed, any that melted went to the bottom so the snow on top still worked nicely) 
Mud (pure mud, not soil)

Sand

Gravel

Rock (should have a flat base and be the same volume as the trays you are using)

Any others you can think of? (Could use food items if you wanted to take it in that direction, especially for younger kids. Ex. peanut butter, jelly, ice cream)
Begin with PPT on what is a landslide. Have them think of different things that qualify as a landslide before moving to “Types of Landslides” Slide. Then show them all different kinds. (Can go into this in more detail by adding more real pictures and movies instead of cartoons – any internet search will yield good results. Would be better if time permits)

Things needed to create a landslide. Using snow science terminology of slope, slab, and trigger because it is nice and simple and easy to remember. Could go into physics of landslide if time or students are old enough (gravity and friction vectors). 

Explain what they are going to be doing. Will start with the dry substrates (less messy that way). Will load one substrate into a tray (don’t pack it), place steel slide on top (with tray at one end), then flip right side up. Should be able to lift tray up and have substrate sitting in a “rectangle” on the steel – sitting flat. The end of the steel that has the substrate can then be lifted slowly and someone else can keep track of the angles using a protractor. Continue raising the end of the steel until material begins to fall. Not how things are falling. If cracks are forming. Etc. Continue raising until you get a slab failure or big enough collapse to look at features. How did it collapse? As a whole slab sliding? As a shelf collapsing? Cracks? Fast? Slow? What deposits were left by the landslide? What do they look like? Hummocky? Tallus? Etc.

In a table record the angle at which the slab landslide occurred. 

Do this for each of the dry substrates. Angles should be ~20-40 degrees for most things. 

In the case of snow, do this one “quickly” because if the snow sits on the steel for several seconds, it tends to freeze in place/stick and won’t slide until >60 degrees. But, if you just place the shaped snow on the steel and then start lifting an edge, it should slide ~35 degrees. 

Now for the wet substrates. For many of these I would wet them before hand as it can take a while to fully saturate some of these materials. The Mud, is a good example. This one should be tested and wet previously to make sure it slides “as expected.” If the mud is too dry it has a tendency to stick and not slide till a really high angle. Instead, if fully saturated, it should slide at a really low angle (15-30 degrees, 15-20 is best). The consistency of my mud was really wet and goopy – it did not pour very well, but it would pour very slowly (ex. wet mud in a plastic bag, tilted, it would “pour” very slowly – it was better scraped out of the bag into the tray). If it doesn’t pour at all, it is probably still too dry. Again, this one is best tested a day or more in advance to make sure it is mixed well, is the right consistency, and slides at the expected low angle. The wet mud can then be stored in an airtight container or Ziploc bag. 
For the wet landslides, it is best if the steel base is wet before applying the substrate. Once the tray is flipped and the substrate is in place on the steel, be ready with a pitcher of water. (It may help to practice pouring speed on the blank steel). As you raise the steel edge, someone should be pouring a slow stream of water at the top of the landslide. This is to help simulate a wet landslide (it also makes things slide easier and at the lower angle which is expected for wet landslides). A slow pour was ~1 cup per 30 seconds, and raising the edge of the steel 0-30 degrees over 30seconds. This is meant as a guide, you don’t have to be that exact. Just try to be consistent between different substrates. If you pour too fast you may wash everything away before it slides. 

So, do the same thing with the wet substrates, pouring water, lifting the edge of the steal, and recording the angle that features slide. Also have the students look at/describe the features they see preceding failure and then the deposits left behind. 

Once completed, put the results into a chart and have the students look at patterns. They should see a minimum angle over which landslides generally occur. (You can get shallow angle landslides, but we don’t discuss them much in this activity, although the Landslide Hazard Manual Handout does cover them.) Look for differences between wet vs. dry. Consolidated (Rock) vs Unconsolidated. You could look at differences between the different substrates used, but there isn’t necessarily an “absolute” pattern that will show up there (at least not in this scale experiment). 

If things didn’t work as expected, now is the time to talk about them. Why didn’t something work? I learned about the snow freezing to the steel if it sits there the hard way – in the middle of the exercise. This is a good place to talk about realistic models vs. the models we are doing as a demo. I had them tell me how a real/realistic model should be made. 
Now that they have seen a variety of features about landslides (angles, substrates, features that precede a landslide, shape of landslide deposits), I have them identify landslides using GeoMapApp Maps of the Hawaiian Islands and Landslide Hazard Areas using GoogleEarth. (You could modify this portion in a number of ways. But, I’ll go through the activity I did.)

I used GeoMapApps and looked at large scale of Hawaiian Island chain. I explained that the Hawaiian islands are volcanic, really tall – only few 1000 feet above sealevel but 15,000-20000 below sea level. So slopes should be really steep, used arms to illustrate. Then look for features we saw- can see areas were debris strewn on ocean floor, other areas slumps of hummocky terrain. 

This part didn’t work as well as I hoped, but the bathymetric was at too low of a resolution. Wanted the Hawaii University Map, but didn’t get it. 
Had the students guess where landslides were. They guessed some right and some wrong. Used the slope measuring tool and could show where smooth slope vs landslide rubble deposited. Then showed answer key from Moore’s paper. 
Then used Google Earth to search for landslide hazards. Looked at Oahu, specifically Honolulu – lots of population pushing into landslide hazard space, so good to place to talk about “Is this a smart place to build?” type questions. Discuss whole slope collapse (tsunamis), soil collapse – affect local houses, rock falls – local, debris flows down valleys. Etc. Can go into a lot more detail if you preselect locations to examine. We only had a short time for this part so we didn’t spend too long.
You can also expand this to look at any landslide at GoogleEarth. The GoogleEarth Community Forum pages have a lot of Landslides catalogued. They are saved as .KMZ files which if you open them will directly bring you to their location in GoogleEarth. (Then save those files to you MyPlaces folder if you want to keep them.) 
