Phet Glacier Lab

points are instructions. Bolded sections are for your information.

e Write your answers in a different color, bold or a different font.

1. In your own words describe the difference between a glacier and an iceberg /

2. What is the relationship between temperature and glacier size? / /

3. What is the relationship between snowfall amount and glacier S|ze

4. What causes a glacier to grow or recede?
5. Describe how a hanging valley is formed. Add a plctu7éf a ha /

6. Describe how a u-shaped valley is formed. Add a picture o ed val y.

7. Describe how an arete is formed. Add a pICtU/Of

®

Describe how a horn is formed. Add ap/io{ure of a

©

Describe how a cirque is formed. 71{a PICiON

10. Define glacial till. /
11. Describe what;/n i
12. Describeyét an Qutwas

13. Descrife wha . i in.
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it is forféd. Add a picture of a moraine.

in |&7/d how it is formed. Add a picture of an outwash plain.
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14. Describe what an esker is and how it is formed.

Below is a thought provoking question. With your partner or group discuss |t7éan3 ::: D/

15. Why would glaciers be described as the “Most Erosive Force in Nature”.

Now that you have some understanding of the landforms that weathering, erosj r‘depo tion of glaciers
create, you are going to have an opportunity to explore the processes behin

e Open this URL in a different tab on your browser. http://phet.colorado.¢du/en/ lojs ierg . Click the “play

button.”

e Click the downloaded file at the bottom of your browser.
File Help

e Click on the “Advanced” tab.

W equilibrium line

snowfall
e Turn off the “snowfall” effect.

disappears hit the “Reset All” button. Play/wi Roadifferent tdols to find out what they do #9291 gocainy

steady state

and the data they can give.

e Turn on the “equilibrium line.” This ling/indi i its: @ English
meets the melting of the glacier. Ché ‘
happens to the equilibrium line ang ier. CERbERE

16. What do you think would happeyg

17. If the temperature changed/{pothe 3% two things could change in the glacier?

18. Decrease the temperatfé and& e sny/all Explain what happens to the equilibrium line.

19. With those same seftings frag # xplaln hat the glacier did in terms of advancing or retreating.
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AN
21. Before pressing the play button, explain what you think will happen to the holes when you p7éthe P,

22. Now press the play button. Look what happens to the holes. What do you think is causi?ﬁhis (

23. Turn on the “Ice Flow Vectors.” A flow vector is nothing more than an arrow S
representing the speed and direction of the glacier. Explain why the ice flow Fo:-r -
vectors are larger on the top of the glacier compared to the bottom. '

ire flow vectors

VA coordinates

e Turn on the “Coordinates” 0

e To determine the speed of the glacier, two quantities are needed: di e and time

Pause the glacier to allow accurate measurements. Place a flag on g rata
known distance. Now hit play until the flag hits the next nyimber on th id then hi

ice flow vectors

coordinates

pause.

e Fill in the following table:
A
24, Position of flag in I?éters T)'vée in years
Initial Position/time /

Final Position/Time

Total Distance and Time %,

e To calculate speed you need to know thé ¢ position ad the change in time.
o Speed = A in position/A in tim
o A means change
25. What is the speed of the glacier? 7,401 = ( ositiO/'ﬁ(Change in Time)

dots that represent sediment that is being eroded by the glacier.

If you haven’t noticed, there are many ti

26. Where did this material comg fram?

27. Where are the sedime//s bein@? /

e Make the glacjéer retreas u moungain.

28. What happ7gto all al that/(oved with the glacier?
29. What i7/e db een7{erminal Moraine and a Recessional Moraine?
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Press the “RESET ALL” button and set the glacier back to its starting location.
Create the largest glacier possible and turn the time up to FAST.

Place a flag at the end of the glacier. Make the glacier completely melt away.
Once this is done pause the simulation and then increase the snowfall to
maximum and decrease the temperature to its lowest point.

30. Before pressing play, take a guess as to how many years you think it will take for th/éamerot e flay

e Press Play

31. About how many years did it actually take? / /

32. So, is growing a large glacier a slow natural process or a quick one?/

33. Define glacial accumulation. /
34. Define glacial ablation. /

A glacier budget is a measurement of the rate by how mych a gl
Accumulation minus Ablation
e Create your own unique glacier.
e Place a green box, which happens to be a budget-m e a budget-meter in three different locations along
the glacier.
e Using the table record the accumulatlon

1083 years

retreat each year. Glacier Budget =

et at gach point.

35. Accumu tion /Ablation Budget
Depends wifere thg Depends where they place Depends where they place
Meter A
the box. f ‘ the box. the box.
Depepids w ‘ ce Depends where they place Depends where they place
Meter B
the gox the box. the box.
Meter C e Depends where they place Depends where they place
the box. the box.

36. What does the data
Depending on where t

that thgir glaciers is shrinking. If the budget is a positive number, that portion of the
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10.

11.

12.

13.

14.

15.

Phet Glacier Lab

Teacher Insights, Recommendations and Reflection
Time: Two full periods sometimes spilling over into a third. Depending on time and how hard they fvorked d
homework or not.
Before even considering doing this assignment, you will need to make sure that the computers//ou are re capable 6f running
Java. This Phet lab requires java. Hopefully someday they will change it to work without Jaya.
&

| do let students work in partners to three people in a group. If you prefer having them do i¢by the
Understand this this assignment requires students to read the instructions. Those who/fo complete the assignmept without issue and

Bt is fine And can still be

completed in just over 2 days.

it is pretty self driven. When students say things like “| don’t understand...” it is becayse they d t@ave it explained.
Questions 1-15.
a. These questions are designed to give students an opportunity to view images of a fipgrglacial lAndforms.

b. I allow my students to divide and conquer these questions.
Questions 16-20
a. These questions are designed to get students to understand the refationshj 'snowfalfftemperature and glacier size.
Questions 21-23
a. Students will understand that glaciers move quicker on top thay on bott
b. Students will expose to vector arrows or at least reinforce the/concept of ve
Questions 24-25
a. These questions will integrate a little math into the assignyment, he
speed at which a glacier moves per year.
Questions 26-29
a. Students will understand where glacier get their maj€rial frogie 7 terminayand recessional moraines are formed.
Questions 30-32
a. Refers to the idea that glaciers really do form slg
Questions 33-36
a. Students will understand the words ablation And accu
b. Students will use a glacial budget meter that
glacier is growing or shrinking. | talk abglt t
up with numbers that tell how long it wjll tak
Question 37
a. Students will understand that glacigrs are qE& SR eir largést sections. Glaciers do contain a lot of ice.
After students are finished or on the third day we ssion gbout just the big ideas.
Glaciers grow and shrink due tg tempe gnowfall
Glaciers are big eroders 3
You can calculate the rates/of groys
Glaciers are very large.

he drag/of friction.
rrows.

at accurfulation minus ablation will tell a scientist how fast the
peing usgd when scientists talk about climate change and come

a0 oo

e. There are many differepft land
glaciers malge, | use the presentation found at the bottom of section 1 on my website:
on 2 froph the website.

When | talk about the different fandforrg
http://EarthScience.xyz/Glacjérs as wé @
sing Gpogle Earth as a whole group discussion. There are many places in the world

a. |also show some &f th@eaan®
that have glaciefs an Nms.
After we are completely’done M g glaciérs and showing images of what glacial landforms look like, | show the movie
“Chasing Ice.” There/s a yo ver of it, hftps://www.youtube.com/watch?v=haZmBxwFa7s that you can try. It is probably

pirated so the link e video, because the imagery is fantastic. It is definitely politically biased for those
who believe that i one in & few more years and cause widespread destruction, but we have a fun debate after
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