Science 10

12.2 Sheet

Name:
Date:

Insgruciions: Read pages 518-534 in BC Science 10 and answer the following
questions in point form

8.

When did geologists really begin to understand the nature of the earth’s
interior?

When did the earth form?

Explain how the earth formed in terms of where the lighter and heavier
materials ended up.

What is the crust made mostly of?
What are tectonic plates made up of?
How thick are the plates? How many major plates are there?

What are the two main types of plates and what type of rock makes up most
of each type?

Study figure 12.13 en page 519 and complete the chart below.

Earth’s layer Description

9. What is the asthenosphere? Describe it.

10. At what rate do plates move per year?

11. What is the driving force behind plate movement? Describe how it works.

12.What's another name for a spreading centre?

13. What happens to magma as it reaches the earth’s surface?

14. Whatis subduction?

15. What types of “geologic events” tend to occur at subduction zones?

16, Describe “slab pull.”

17. Malke & quick sketch of figure 12.16 and label where slab putlis occurring and
where convection currents are causing plates to spread apart.

18. What is a plate boundary? What are the three main types of plate
boundaries?
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9. What two things does plate interaction depend on?
20. Whal's occurring at a divergent plate boundary? Give an example of cne.
21.What's the largest ountain range on earth?

272, What occurs aba convergent plate boundary?

23. Read page 524 and fill in the chart below: The first one is done for you

Plate types mteractmg escrlbe interaction | Types of features
1 foymed here

|

L. I
| Ocean - - continent plates | Ocean pia e slides under Trenches and volcanic

|
the continent plat mountains A\

—

- L_ﬁ.‘_g

24, What happens at a transform plate boundary? What two featuras occur at
these types of boundaries?

25 What causes earthquakes? Where do 95% of them occur?

26. How often in B.C. are there major earthquakes?

27. According to First Nation’s hist id & major i
gt tory when did & majer earthquake occur in our

28. What is the focus of an earthquake? The epicentre?

29.What does the amount of damage an earthguake causes depend on?

30. Do deeper earthquakes cause more or less damage? Why?

31, What is seismology?

32. What's the difference between body waves and surface waﬁes?
33, Describe what surface (L) waves are like.

34. What are the two types of body waves?

35. Describe P waves. Make a quick sketch of their mavement.

36. Describe S waves. Make a quick sketch of their movement.
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37. What type of material do § waves NOT travel through? 48. Where are composite volcances typically found?

38. What are some ways that waves are affected as they move through the 49. Where do shield volcanoes typically form?
earth’s Interior?

50. What's the magma like in shield volcanoes?
39. Why do S-waves disappear at the bottom of the mantle?

51. Are shield volcanoes typically explosive?
40. What are seismometers? What types of movement do they measure?

52. Glve three specific examples of shield volcanoes.
41, Whal's a seismogram? What type of information do they provide?

42. What Is meant by an earthquake’s magnitude?
53. Where do rift eruptions occur? Are they explosive?

43. How does a 1 step increase on the magnitude scale relate to thesize of
seismic waves?
54.Give an example of a place where rift erupticns occur.

44. What are three types of volcanoes?
Read "Career Connect” on page 536 and answer the three questions on page 536 in
the space helow

45, Describe a composite volcano. 1.

46. What is the magma like in a composite volcano?

47, Are coraposite volcanoes usually explosive? If so, explain why.
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Interpreting
llustrations

MNams Late

Name Date

Comprehention

Use with loxthoofk pages 520--522.

Layers of the Earth Features of ploafe tectonics
Tarth is made up of layers with distinet characteristics.

1. What do geologists belisve heats the upper mantle portion of the asthenosphera?
1. Label the layers of the Earth on the following diagram.

Use with texthook pages 522— 528

2. What is one of the driving forces behind plaie movernent?

3. What is the difference between a rift valley and a spreading ridge?

4, What occurs when dense oceanic plates collide with a continental plate?

5. What events commonly ocour at subduction zonss?

8. When geologists racard plate boundaries on a map, symbols are usad to represent
the three main types of plate interactions. Draw and labe! the three main symbols

representing plate interactions.
Layers of the Earth P ming & actions
2. Bach layer of the earth has a varying thickness, state (solid, liquid, gas) and @
composilion, Fill in the following table beginning with the innermost layer in the )
order that you wonld find the layers from the inside to the outside of carth. @
o 77L;ayer 7 hickness ‘ State Gengral : 7. Describe the type of plate interactions that have occurred at the following geographic
j eaniposition . ‘ locations. :
;( ] . ! : Geographic Tocailon . Piale interaction
(b} i . L'Egst African Rift
o . ; ‘ : 2. Juan de Fuca plate
i | -
© | i 3. Islands of Japan L
) 4, Himalayan mountaing
S : : . 5. San Andreas Fauit
& : .

: | w 8. When continental plates collide, does subduction ocour? Explain your answer.
3. What is the difference between the lithosphere and the asthenosphere?
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Applying
Knowledge

Name Date

Use willt texthock pages 528-536.

belsmic waves, earthquakes, and volcances
Seismic waves can be elther body waves that rravel underground or surface waves
that lraved along the surface of the Earth.

1. Fill in the table below, summarizing the different types of seismic waves.

Sm‘smi.é wave | Ahbreviaiiaﬁl General diagram  Descripkion : Type of material it Speed It

- Earlh has 4 distngt layers.

+ Arinegma s hasted |0 the ssiwnesphare,
. - nuter salld rock layar {greille on fond, basall In ccanng)

form undd push loctonls pistes apor et

]
!
of wawa . af aetion | travels through travels at 1 Ry iu‘fa':';k;ﬂxln” W[ g1 L ST pper o By e e e g
- : A i i nj\s &) . - + Thosa pre large tactanle ploles and mony Empllar anes.
priniany wave . Cﬂfﬂ—m‘m»rﬂ et flguid dren and nicket ~ Where pantinent ond ecesn plstes meal, ocewrs.
; ‘ ——— core = moelly solld Yran, ot Iremondous ! = The densar ccaanlc plaie subtiucts nder Lhe llghter continental plate.
. temperaturs sl pressuce i - oy" " the Fest of W plea lolleiws.
secondary WwWavg P : T+ Teclorc plates malie up the ferusy) | sterge_ . ond o010 fotind In
- . ! i which fioals on the {manlig) Sutiogon zones.
surnace wave . : ' i ‘ !
. B H : [ [
i

Measurewnent of Earthquakes

Sonpnams 610 21 |

Fuonepas 529 -Eny
Jro—— ooy

[

2. What is a selsmometer?

3. Fow does the term magnitude relate to how earthquake activity is recorded?

4. What scale is often used to measure the magnitude of an earthquake?

5. What is the difference between the focus of'an earthquake and the epicentre?

8. Explain the classification scale used to describe the depih of origin of earthquakes. E. Oceavaean plate :nnergenm

- Divargenl plate boundarles are areas where plates aro

apart. . * The cooler, derser plate will
* Doean dges and gontinente! rits or exsmplos. 12 Under (holess dense plsle.
2. Cunvergent plate houndarles are areas where plates . * Genvergence may producs | Island are,
. . . . - &, Dcganecantingnt plavg sonvergence €. Contfnant-continent plate converg
7. For the three geographic locations listed below, classify the type of volcane found « Theoea plilo s camoan e, lraog e, + v Ihay solbds, ey
there and describe what type of events led to its formation, ‘ T Commstugny -an o from emgma seoplng o e meln orming e,

- rangos 2ise fovm Irom M colltslon,
Eorlhguakes cen occur when stibducting plato pels stuck and tenstan

tulidy i
Sec pugna sz 57
[P—

Description of events

Geographic Jocation : Type of volcano

ﬁbﬂn?@aﬁhaldi voloano )

i
i
Sua pagua 323525 |

:V;f\nah\‘m Voicanic Belt

et gr e ]

Kraflia volcano ;
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Science 1§

Namme:
Date:

Watch the following video clips and fif aut this sheet as you watch

— - Earthaual . " 1. Comment on: Plate Tectonics, Volcanoes and Earthquakes
3, Translonn plalt bolndarles sre wnere plates _________pasl Erthauakes are very difioutite .
gach olhar, * Thel &l the qurihquake s atere e prossure fs (fnadly
raloused. .
. form.
ek e 105 - Thee____ 15 tho polat on tho suriaca dlvectly sbove bae
- Ars yely common, Tomrr,
= Earthquakes produge “aves.
Earthguakes farm fram the _ i . WLHI Ushmk,: P

between moving tectonls 3 : + P wavast revel lheough carlh's esre. Push and —WAVES

v Thls sccounts tar 85 prrcent of ait — l + 5 waves: bnvel lhrosgh carth's cealre Bat svoppod by suler soca. T
| I vinves
{ i U o L vrevos: travol on outits aurtoee, Liva waes,
b !
i i } b
1 Erp—" -
L s . i P

2. Comment on: Fault Lines, Stress, and Earthqoakes

3. Commenl en: Seismology and the science of Earthqualkes

+ Selsmic waves batiave dliferant]y I differant
+ Knaydng this, sclentlsls esn lanrn ghout Errih's

Y6 vottanees.found mong plule bounderss . .
» Belsmomelers are peed to measure _ energy. *+ Luyers of sh and thick forem a (2l care,
L. Is produced, thy of the guate, + Asmagmie eRchcs the sarfice, i coola, Brd taps ____ heldow, . H
= ¥ Incrasas In magnliuds = 10X siranger * Pressursbullag; evontualiy, therelson . espilan,
- Amagnltade § acthqunler [s H 28 .. glcanoen — Mgak are ol lond o plaln
X mare goneriul than a 4. 1

spurdnilon bet Tnslond fonn sver IR |
~  Thit magmaftzva flews out from e hot spot
andformza__ _  wido cone.
. R —Eruptions ~ accur fong bong ciatks Inthe lithasphere
 Thase are aot txplos|vs, but they ralense magslug prous bl

e

[r——

Sna pagra 520 4591 are cha gzeti . . Sen poqua 3% - 534 ] .
s R — PV 4. Comment on: Types of Velcances
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Seclion L2.2
Features of Plate Tectonics
Check Your Understanding

Checking Doncepts

1. List three kinds of plate boundaries,
2. What is ridge push?
3. How Is the worldwide pattern of earthquakes and veolcanoes related to tectonic plates?
4. (a) What are convection currents?
(b) Name thé region of Farth’s interior where convection currents occur.
{c} How do convection currents affect tectoni(é plates?
5, {a) Name the type of island chain that forms over geologic hat spots.
(b} How does an island chain form over a geclogic hot spot?
6. What geologlc feature is associated with rift eruptions?

7. Which type of selsmic waves can travel through Earth's outer core?
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8. What do seismometers detect and record?
9. What does a time-distance graph of selsmic waves show?

10. After an earthquake, what type of seismic wave is the first to reach sarthquake monitoring stations?

Liriderstantding ey ldeas
11. Describe the movement of tectonic plates in the following locations.

{a} a mid-ocean ridye
(b) & convergent boundary
(c} a transform boundary
12. Why do volcances usually form at subduction zones but not at transform boundaries?

13. How does the ground motion produced by a P-wave compare to the ground motion produced by a
surface-wave?

14, Refer to the time-distance graph (Figure ¥2.25) shown on the next page {and on text page 5315, How
far does each seismic wave (P, S, and L) travel in 8 min? '
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Plate Tectonics FhET -

Thme-Bs1anee Groph Tor Seistfc Waves.

0 - — — : Learning Objectives:

i S : // - s 1 can desciibe the differences between continental and oceanic crust.

3 K L vrve ° e Ican identify and deseribe the three types of plate boundaries .

i '/_,r__‘ o T can describe the geologic features created by each type of plate boundary.

P )

Trawal Tima (i}

e S Go to www.phet.colorado.edu. Click on the orange “Play With Sims” button. On the right side
Sewmves riactind this ronitering of the screen, choose the “Earth Science” category. Run the “Plate Tectonies simulation.
station abaut 3.5 ml afer -
Pvigves Tie slation Is abovt ™
3000 km frem lhr‘:ﬂ’iif[‘Nl’E,' B Part I:
£ — i. Begin with the “Crust” tab. Under “View,” check “Both” and “Show Labels.” Use the
] i 7 3 [ B 5 7 8 ik < ; . ATl e the thi A
Epicemtre Distarkce (1000 k) tools in the lower lefi comer to qualitatively compare the thickness, density, and

temperature of the oceanic and continental erust samples. Complete the table below.
15. What are the correct names for the types of voleanaes shown below (and on text page 537)7

Crust Type Thickness Density . Tempersiure
Oceanic
Coniinental

2. Which property do you think causes continental crust to have a higher elevation (on
average) than oceauvic crust? Expilain.

Experiment with making your own crust using the sliders in the center of the screen. Note that
the middle crust sample will turn blue or green depending on whether it is considered oceanic or
continental crust.

3. See what happens when you adjus% the thickness of the crust. What kind of crust is very
thick crust? What kind of crust is very thin crust?

4. See what happens when you change the composition of the crust? Does oceanic crust
have more iron or more silica? Does continental crust have more fron or more silica?

P 1 Rern 008 q 50 Seienes 100 “Plnie Tectonics PAET” by Karen Mogren is lioensed under a Page 1of4
Rl o RAyrrson 26 ~3- 50 S 1 .
Creative Commens Attrbution-NonCommerciai-SharsAlike 3.0 Unpored License
e . .
S0 £ . 1
e
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5. Set the thickness and coniposition of your erust somewhere in the middle, Writs down Part X: -
what type of crust you have: . See what happens when you change Now go to the “Plate Motion” tab. Under “View, check “Both,” “Show Labels,” and “Show Sea
the temperature of the crust. What happens lo very cool crust? What happens {o very Water.” BExperiment with different types of crust at the plate boundary.
warm crust?

Note the following vocabulary terms:

Convergent A boundary at which two plates move toward cach other
Pigte Boundary | =<
: Divergent Plate | A boundary at which two plates move away from each otler
6. Based on your answers to # 3 — 5, complete the table below. Boundary G
Transform A boundary al which two plates move patallel to each other in opposite
Crusial Property Result Plare Boundary | directions 18
Thickness thick: thin: Subduetion One plate moves under another
. L=
Composilion more iron: more silica:
8. Reset the simulation and set it up with a continental and an oceanic (young oz old) crust.
Temgperature Warm: coal: a, Drag the plate in the direction of the green arrow. What type of boundary is this?
7. Based on what you know abowt sea-floor spreading, mark where you think the crustal b. Skeich a time series of this process with at least three diagrams. Label the two types
properties of poinis A and B would fall on the continua below. of crust and show the direction of ootion.

c. Which plate subducts beneath the other? Why do you think this is (hint: think of the
propetties you explored in part I)?

d. What feature Is created on the continental crust parallel to the plate boundary?

Property
Thickness thi thick 9. Reset the simulation and set it up with two old oceanic crusts.
1Dt et e e R SRR e s e pe e a. Drag the plate in fhe direction of the red arrow. What type of bovadary is this?
Composition .
e 1 OO OO OO UOUPUPORRURRE: 11 1 1 . . R . )
b. Sketch a time series of this process with at least three ciagrams. Label the two types
of crust and show the direction of motion.
Temperature
COOLirirevarersaisases s asas st et ssnesesarae bnn s s e ess WATTEL
Age
WOUILE e veneressemsems et et ss s s banssos s bs s snmasat s b emsensessabassssenassansnssssesnorsnsnesseseeessO L ¢. What feature is created at the plate boundary?

Page 2ofd “Plate Teetonies PRET™ by Karen Mogren i3 licensed under a
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106. Reset the simulation and sel it up with two continental crusts.
a, Drag the plate in the direction of the blue arrow, What type of boundary is this?

b. Sketch a iime series of this process with af least three diagrams. Label the two types
of crust and show the direction of motien.

11. Reset the simulation and set it up with two continental crusts.
a. Drag the plate in the direction of the green arrow. What type of boundary is this?

h. Skeich a time series of this process with at least three diagrams. Label the two types
of erust and show the dirsction of motion. ‘

c. What feature is creaféd at the plate boundary? Why does neither plate subduct?

12. Experiment and find two additional scenarios not yet described in this activity, Complete
the table below,

Tvnes of Crust Type of Boundary What Happens/New Features

13. New crust is created at a divergent boundary. Where does this new crust come from?
What happens to the old crust?
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