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introduction

= you are new to the idea of using a Science Interactive Notebook in your
classroom, s+op b\/ my NH-h/ érriH\/ Science shop and download my Intro to
Science Interactive Notebooks tutorial for FREE! In there you will £ind +ip9 on
how to loegin with your students, what materials to have on hand and, most

impor+an+ly, how it wil enhance your students |earnin9 +hrough reflection and
crea+ivi+y.

E ¥ Hh Dieg tioted et ?

The lessons shared on the Pollowing pages cover National Science Standards
and meet students’ needs. | have given you the notes that | would give my
students (Righ’r Side - Input Side of Notebook) so you can understand what I'm
having the students focus on when working on their creative assignmerﬁs (Left
Side - Output Side of Notebook). Each lesson focuses on a Question of the
Day (QOD) represented in red in the top margin of each ‘Input’ page with
student giving answer in red on "Output’ page

Left Side - Output

Ihstructions for each Output Side are included. This includes cut-outs, foldables
or master copies where applicable. You may find that students work slow at
first, but once groups are organized and students know what is expected from
them, not only will you see more energy Focused on the final product, but also

you wil be shocked at the level of crea+ivi+y certain students have in certain
areas.

Mini-2 I

Mini quizzes wil be given for each section so you may monitor student's level of
unalers’ranoling. For reproducﬂon purposes, there are two quizzes 1o a page so
you can cut in hal¥ and save on some paper ©

t NEW - CHECK OUT MY STORE! **

You asked, | listened..| will be oFPering EDITABLE NOTES with an EDITABLE
CHAPTER TEST for each chap+er of my Earth Science Interactive Notebooks!
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Section | Earth's Interior

Question: tow have qeo\og'ls‘ls learned avt Eqethn's

Prewer s Tk Samples and seismic waves: nderior st chr

Earth's Interior
Gedlogsts have used two ,.,0‘,’5/?,:: oF evidence 1o learn doout

L]

Earth's mterior
[1 Drect evidence from rock sarmples - rocks driled $rom deep
nside Earth dlow geologst o moke nferences doout condtions
2 hdirect evdence from seismic waves - sesmic waoves produced l
| by earthguakes dlow scientists o measire the speed n which |
they travel gving clues to the structure of the planet.

EARTHS | ANERS

AR

LEVANAVARANANRTAY

Three main layers of Earth vary greatty n see composthion,

tenperature and pressure They are

ISR R

«« THE CRUST »»
« layer of solid rock that forms Eartn's cuter “skn’
* includes both dry land and ocean floor
» oceanic crust consists mostly of basalt
B e ol cruct i aboot "‘f‘i‘ % mill . comfnen‘.aé crust, or the crust that forms the contments,
fow himes Hhaicleer +Hhan S Tl , el
0Ceanie crush.

fi

*Brittle, rock
ovter layer of Eavtls

1RHETRNRY

“Least dense |ayer
of j“’?b"’m

1

«« THE MANTLE »»
+ layer of sold, hot rock 40 kiometers beneath the surface
+ divided nto layers

E E > Iithosphere - Lppermost part of mantle and the crust for
a ridge layer about 100 kiometers thick

2T - asthenosphere - softer part of mantle below the

'Eb' 1 thosphere which is hotter and under ncreased pressure

,‘: — - lower mantle - solid material extendng al the way to

=% —— Earth's core

::f? [ «« THE CORE »»

) * made mostly of the metds iron and nickel

» consists of two parts |

[ - outer core - ﬁym motten metal that surrounds nner Jr

core ’

[ > ner core - dense bal of soid metal |

(’ "+ movement of liqud outer core creates Earth's magnetic Feld |
»

CLLEF
1L ILALILALY

Descripﬁon-.

Students wil create a Flap—book of Earth where +hey wil heed to stack, color
and describe each of Earth's |ayers. In addition, fun litHe signs are included to
adlow students to label continental and oceanic crust. Printables with cut-outs

and a mini—quiz are included.
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Earth's La\/ers

Directions: Color the Earth diagmm below then cut out, including making a cut
on the inner solid line. Fold along dotted lne to reveadl the ‘window" to
showcase the Earth's layers.

NiH-y 6rr"rH\/ Science © 2014



Directions: Cut out each layer of Earth's interior and stack in the correct
order. Use a different color to idenJriFy each layer then glue each tab under
the ‘Earth’ diagram.  Once glued in correct order, label each Earth layer then
describe each |a\/er on the reverse side.

Tab
Tab

Tab
Tab

Post these signs in the correct
location on your Earth model to
represent the two types of
crust.

NiH-y Gn’iH\/ Science © 2014



Name Date
Quiz: Earth's Interior

/c/em‘/;cy the /ayers of the Earth A

A

m U O W

List two +ypes of evidence that geologiers have
used to learn about Earth's interior.

Earth's Interior

Name Date
Quiz: Earth's Interior

/denﬁ#‘y the /ayers of the Earth A

A

m U O W

List two +ypes of evidence that geologiers have

used to learn about Earth's interior.

Earth's Interior

F.

a.

NiH-y Gn’iH\/ Science © 2014 7



Section 2: Convection and the Mantle

Answer: Weat fom Hhe (wre and Hhe mantie E:: T
=== GRAPHC ORGANIZER: CONVECTION CURRENTS J=—== e ) Convection and the ‘
= N L € u‘ ‘u ., ”, ,.' move ‘;v r:’ -t ?«rin 7»,..,1:.”7&;7 BT
iz ./*g\&,us\”;\\:\ C 1 e R o —
4 / { 1 ellosp/' \ 7“ | There are three types of heat transker I
/ (' Mantle o Sra f ::z’ [Radiation - the fransker ‘;i"""ﬁ)’ o & e
00 km Sk e s 5 o ey oo hect sauce ol anckieet
5, . % b 5/ =Xample: Sunlight warming Earth's surface el f‘#
)~ Outer Core @/ . ucton —heat tronsher by drect comack of particesof ||
> — o or Zy eiech contac oIl Jj
; —2 matter. Example: Metal spoon heatig tp n a pot of hotsorp: | =
¢ Inner \ i i P Eoown R . —r |
{ | Convection - fronsfer of heat by the movement of a heated
( Core \ P (ks ks ot gy et R Greiet

Heat transfer by co?ﬂ:ﬂon 5 caused by differences in temp-

Lt

erature and density withn a flud
[ Deen e rear e o e R = —
@ - Density - measure oLhow much mass there is n a voume of
[ il a substance
ﬁ—-"” Example heating water on a stove - as water on bottom gets hot, |
) it expands, becomes less dense and rises, when the surface water ) - (
= ::: ) | starts warming up it becomes denser and moves to bottom ik l
k == causing a convection current, or the Flow that transfers heat
k [
a ; |
L
= ;
~ 1
< —
g - _]
s =
I
gl
g )
e
a 1
-
i 3 - N
e .
R -~ b
— i
— ” X
\
[ — \d
B — N
=gl — — :
- Nitty Gritty Science €204
g_

Descripﬁon-.
This ac+ivi+y is a graphic organizer duo - the first section students

will need 1o cut out the s+eps descrilaing the action of convection
currents and Place them in the correct order of the corresponding

diagram. The second ParJr of the graphic organizer is 1o have
students explain, in their own words, the cause and effect of

convection currents and what resuts because them.

Printables, cut-outs, teacher answer key and a mini—quiz are al
included for this concePJr.

NiH-y 6rr"rH\/ Science © 2014



Convection Currents

Directions: Cut out the descripﬂons below and Pas+e each statement next to the letter (A-D)
that is describing the convection current in the diagram at the corresponding letter.

Nex+ comPIeJre the graphic organizer by descriloing the cause and effects of convection
currents in the mantle and the result of these actions. Paste comple+ed page into your

Science Interactive Notebook.

= = e e e e e e = === === \
I The force of gr'avH-y is causing denser material to fall. |
e o e e e e e e e e e e e e e e o -’
= = e e e e e e = === === \
| DensH'y of mantle material is less than material above it, so the
1 materials begin to rise. I
____________________ >4
= = e e e e e e = === === \
| Core heat causes +empem+ure to rise, therefore decr‘easing the
density of material I
e e e e e e e e e e e e e e e e = J
= = e e e e e = === \
ising material hits rigid lithosphere and cannot go up an urther.
| R 9 + | hit galH-hoPh d +9 p yPH-h I
| o

Convection Currents

Directions: Cut out the descriptions below and paste each statement next to the letter (A-D)
that is descrilaing the convection current in the diagram at the corresponding letter.

Nex+t comple+e the graphic organizer lay descrilaing the cause and effects of convection
currents in the mantle and the result of these actions. Paste comple+ed page into your

Science Interactive Notebook.

= = e e e e e e = === === \
I The force of gravier is causing denser material to fall. |
____________________ -’
= = e e e e e e = === === \
| Dens:H'\/ of mantle material is less than material above it, so the
1 materials begn to rise. I
____________________ >4
= = e e e e e e = === === \
| Core heat causes +empem+ure to rise, therefore decreasing the
density of material I
e e e e e e e e e e e e e e e = v
= = e e e e = === \
: Kising material hits rigid Ii+hosphere and cannot go up any further. I
>4
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)/ OuterCore \\g

n‘ f/ v R \:-‘"
."}'f ’,;,/’ I n n e r \\\ \.‘}"
] / N\ ¥

(L | Core | !

"4

DensHy of mantle material is less than material above it, so the
materials begin to rise.

The force of grava is causing denser material o £adl.

Core heat causes +empera+ure to rise, therefore decreasing the
density of material

‘ Kising material hits rigid |i+hos|9here and cannot g0 up any further.

CAUSE

EFFECT

Convection currents
are caused lay
Earth's internal
thermal energy
causing mantle to
heat, expand, and
rise. As it geJrs
closer to crust it
cools, loecoming
denser and sinking
Forming a current.

The convection
currents act as a
"conveyor belt"

moving the p|a+es of
the |i+hosphere
above.

RESULT

The result of plates
moving are
earthquakes, volcanic
eruptions, and building
of mountains.

NiH-y Gn’iH\/ Science © 2014




Name Date

Quiz: Convection and the Mantle

Use the c//'agram and your know/edge of convection currents fo he/p you answer the Po//ow/ng quesﬁons.

. Where are convection currents found?

2. Convection currents are caused by

i // g b,

differences in what two things? ) // Outer Core \\\\ (
/f /Inner \
(A ' Core | i\

3. Explain what is happening at each Poin+ on the diagram-.

A

B.

C.

D.

Name Date

Quiz: Convection and the Mante
Use the a’/ag/’am and your know/ec/ge of convection currents fo he/p you answer the Fa//owing c/uesﬁong.

. Where are convection currents found?

2. Convection currents are caused lay differences in

what two things? . ~
’ ) /" outer Core \\(
(B [ Core | 0\

3. Explain what is happening at each Poin+ on the cliagram:

A

B
C.
D
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Section 3: Continental Drift and Sea-Floor Spreading

Buestion What two scientists help discover evidence 1o explan how the |
planet looks today ? ‘

N P

Continental Drift and Sea-Floor Spreading ‘
i Wegener (10) hypothesized that at one time ab tre |
‘ca'rfrmﬁwer:onccpnedfogeﬁ\crnasngeuwdmass he named

Pangec % and have since dritted opart now known as cortrerta
1

drift

AN

W%cner ﬂfharcd the %Hauna evidence to ayporf his hypothesis

fures such as mountan ranges ining
LP on corrfnaﬁs when peced together

d is. or traces of ancient orgenisms pre-
scrvcdnmck mffesamemw‘dsa'\dpia'ﬁsocwrcdm
ﬂ'\c noﬂscpa'ahd lond masses

AN

PRI

i

e e where Wegener snowed
scratchegon ocksmoke?romgacersnp\accswﬂhm.a\ |
more mid climates today

blh

Wegener mmmProvdeasa\‘ﬁFac’rory explanation for the push |
or pul of the contnents, therefore his hypothesis was rejected

until Harry Hess (19G0) pfoposedarmwdeag%ﬁr\gapvm\
of sea-Floor ¢ p,d/:\, |

|
Sea-Floor spreadng - seaa’:loorspfcadsqm'*da\ﬁbdhadesd:a‘
mid-ocean ridge as new crust is added Ocean Foors move ke a \
conveyor bett, carryng contnents dlong with them |

[

EvudenceoFHcsss theory of sea-Foor spreadng ncluded: |
= From motten materia which locked like pilow-shaped ]
mcks#orrmd»@moﬂmmerdenpfsmdha'dmsqxﬂdy |
Vidence From magnetic strpes - rocks that le n a pattern |
slr\awrgareca-do(;reva-salso'r‘&rfhsnug\ehc#eu
« Evidence from drilng samples reveal that the farther from
aruge-ﬂr\crocks were taken, the oder they were

AR

|I young ocean Floor = older ocean Floor I
\

| coolocean Floor —— hotter ocean Floor "

1tLr

- SEA-FLOR SPREADING
e

LRELER R R A A4

LLﬂLLwLLﬁ__L,,,L L

Ty Y,
T

Eventually the ocean Floor sinks nto deep, underwater canyons

called deep-ocean trenches where subduction takes place which

dlowspw#o?ﬁcocamﬁwrfosrkbackrﬂoﬁemb.w
+msolemsoFyea's

Answer : Wegener 3 Hess

Nitty Gritty Science 8204
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d

Descripﬁon:

Students wil buid a model of sea-Floor
spreading along with labeling actions and
features associated with it. 've made i+ so
that the model con fold up nice and Flat in

the students’ interactive notebooks and
have included step-by-step directions along
with pictures to help the ac+ivi+y run
smoothly.  You know how | love to save you
time, so I've also included a colored version

for your master notebook and a black and

l\ﬁeu\a P

white student Prin+ala|e, with labels, and of
course the mini—quiz.

Nitty Gritty Science © 2014 B



Sea-Floor Spreading

Directions:

To make the sea floor:

. Take a Full size sheet of poper and £old into eigh-fhs. Then fold in
hal£ lennghwise, cuHing down the fold - share the other half with a
par‘l-ner.

2. Where the paper is £olded into eigh+hs, cut off the +two
bottom folds, now making the paper into sixths.

3. Fold this half |en9+hwise and £ind the middle crease. At
the middle crease, mark a line 3 cm Iong. Mark +two more

ines (3 cm) at the creases closest 1o the ends of the
paper. Cut these lines.

T e "motten’ materiah

. Color the s+riped cut-out havin.g +wo colors al+erna+ing with the s+ripes.

Nitty Gritty Science ©2014

2. Cut out the s+riped cut-out along the
dotted lines - you should now have two s+ri|99.

l. Place the two colored strips Facing each
other and insert them up +hrou9h the center
slit, making sure the "Pull“ end comes through
first.

Nitty Gritty Ssig

2. Separa-he the s+rips and Pull each toward the side dlits
careFull\/ inser+ing them in.

3. Glue the “Pas+e tab" at the bottom of each strip to the
back side of the ‘sea floor" to ensure the strips do not £al
out.

4. Place glue around edges of 'sea Floor" and paste into
Science Interactive Notebook, making sure to NOT place glue
around slits.

| =
5. Cut out dl labels and Properly Place them around

the Spreading Sea-Floor Model making sure to mark
the appropria+e features.

Nitty Gritty Science © 2014 "



SEA-FLOOR SPREADING

Teacher Guide (color)

PULL
! Fold and gue 1o bottom of model

!
e

PULL
Fold and glue 1o botHtom of model

|||||||||||||||||||||||||||||||||||||||||||||||||||

15
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SEA-FLOOR SPREADING

r -7 TT°"T1" "~ TTTATT T T 1. “TTTT1TIr1T T D | I T~~~ - )
! 2|
| £
! s
L |
L s |
S e |
QA s
1 3 1
1 Doy 1
1 T 1
1 C 1
1 S 1
1 H 1
! 0 1
“ i 1
| | L
1 o “
“ g
! % |
- 5|
T 5 |
3 AN 1
O 2 |
1 Q 1
! =3 1
1 Bl 1
“ < |
| § |
1 3 1
1 s 1
“ el
_ 39@:@&0 m+1_wmm — _ 3& -ocean 16@@ — | i gmmw ocean +1w:nrlv

[
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Name Date

Quiz: Corttinental Drift and Sea-Floor Spreading
Multple Choice
_ | Who first Proposed the +heory of continental drift?
a. Hess b. Pangea ¢. Wegener d. Wilson

2. Al are evidence to supporl- the +heory of continental driftt EXCEPT

a. land features b. cimate chanae c. ¥fossils d. rainfall
3. Sea-Floor spreads aparl at both sides of a as new crust is added.
a. mid-oceon ridae b. rift valley c. trench d. mountain

4. Rocks on the sea-floor that lie in a pal-lern, show a record of the reversals of
Earth's )

a. a+mospherwe b. maaneﬁc Field C. +empera+ure d. cliversi-l\/
5 Drillina samples reveaded that rock samples token farther from a mid-ocean riclae are
a. older b. younger c. hotter d. crys+al

Name Date

Quiz: Corttinental Drift and Sea-Floor Spreading
Multple Choice
1. Who first proposed the +heory of continental drift?
a. Hess b. Pangea c. Wegener d. Wilson

2. Al are evidence to suppor+ the +heory of continental dritt EXCEPT

a. land features b. cimate chanae c. fossils d. rainfall
3. Sea-Floor spreaols aparl- at both sides of a as new crust is added.
a. mid-oceaon riclae b. rift valley c. trench d. mountain

4. Rocks on the sea-floor that lie in a pa++ern, show a record of the reversals of
Earth's )

a. a+mospherwe b. maanel-ic Field c. +empera+ure d. diversH-y
5 Drillina samples reveded that rock samples token farther from a mid-ocean riclae are

a. older b. younger c. hotter d. cr\/s+al
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Section 4: The Theory of Plate Tectonics

,-7//
Mrswee: Transhom, Divergest ond Convergent ’% E::
,ﬁ [~
F 8
EARTH'S PLA%E BOUNbARES ,-F —
PLATE BOUNDARY MOVEMENT OF PLATES EXAMPLES ] ’7’: =
Transform Boundary | - ] 2
Place where two plates slip ’r ]
past each other moving in ‘ [t
opposite drections
L
| [~
ol
Two plates move apart, or " 1
diverge. usualy occur at a | -
mid-ocean ridae
Convergent
(oceanto-continent) = %’
Place where a continental ‘ -
plate colides with an 7
g
~
il
Oy
R
Mg
—

Descripﬁonz

) | wel-fested concq7i that e explans a wide range of olpservations.

—
Question What are the three types of plate boundaries? |
|
___The Theory of Plate Tectonics l

' J. Tuzo Wilson (BG5) was a Canadion scientist that praposed +he
Iﬁhosgwe 15 Iwoken nto separate sections caled plates

ston combned nFormahon from contrentd driet, sea-ficor

{rmdjmd Earth's ;!a*c into a snge cv:n*mc"hccrycra I

Theory of plate tectonics 5 explars the «Carmahon - movement and I
subducfm oF Emhs plates
highlights

. loat on io? the asﬂa\oﬂ
| convection currents rise n the asﬂa'\osphqr Ze‘gd
| 7ou+ beneath the ith I#%e
+ convection currents cause Pla+es to move, nove, producng
Earth's

chmges in surface
chanﬁ n EMhs w@xe nclude vo\cmoes es, mountan

@k@{ ’n;wd(ﬁ - two plah:s move _arf or diver:

ccr ot the mibccem rage i
[ valey - occurs when a A deep v sFormedma
B duverﬂr loounm that de develops on land

convergent “boundar ary e where two plates

cmvejcﬁ causEacaE: et Pt come foqethen &

*_when two plates of oceanic crust colide, or when an
ocem:cﬂahcoundeswrﬁ\ami\a*e.mephhs
__ subducted beneath the other & a trench when two
confna’ﬁiplafes colide fheji&‘orm moc.nl'a‘s

Nitty Gritty Scie

Students will understand the ditferent plate boundaries when they
complete this informational chart. Students are First asked to
describe each boundary in their own words, then they wil need to
cut out diagrams of different boundaries, as well as real-world

examples, and Pas+e them in the appropria+e row.

For this concePJr, 've included the diagrams and Pic+ures in both
color and gmy—scale for your convenience. A teacher answer key

has adlso been Provicled along with a mir\i—quiz.

NiHy érri-H\/ Science © 2014



Interactions of Earth's Plates

Directions: Fil out the chart by completing the first column with a description of each type of plate boundary in your
own words. Next, cut out the pictures of the plate movements and paste them in the appropriate row of each column
Last, cut out the real-image examples and paste them in the proper row. Paste completed table into your Science
Interactive Notebook.

EARTHS PLATE BOUNDARIES

PLATE BOUNDARY MOVEMENT OF PLATES EXAMPLES

Transform Boundary

DiveraenJr Boundary

ConveraenJr Boundary
(ocean-to-continent)

Converaen’r Boundary
(continent-to-continent)

NiH-y Grri-H-y Science © 2014 19



Plate Movements Examp|es

Nitty Gritty Science © 2014 20



Plate Movements Examp|es

Nitty Gritty Science © 2014 2



Answer Key

Interactions of Earth's Plates

EARTHS PLATE BOUNDARIES

PLATE BOUNDARY MOVEMENT OF PLATES EXAMPLES

Tronsform Boundary

Place where two Pla+es slip
Pas+ each other movina in
oppos'rre directions.

DiveraenJr Boundary

Two Pla+es move apar+, or
diverae, usually occur at a
mid-ocean ridae.

ConveraenJr Boundary
(ocean-to-continent)

Place where a continental
plate colides with an
oceanic P|a+e; the denser
plate wil subduct.

ConveraenJr Boundary
(continent-to-continent)

Two continental plates
collide creating mountain
ranges since plates have

same densi+y.

Nitty Gritty Science © 2014 2



Name

Date

Quiz: The Theor\/ of Plate Tectonics

Fil in the table using the information you know of Pla+e boundaries.

Plate Boundary Type of Motion Effect on Crust | Feature(s) Formed
: 4. C.
Mid-ocean ridge,

boundary sea Floor

z > Mountains are buitt 8.
boundary or subduction

occurs
> 7.
Plates slide Pas+ one
boundary another. Fautt
Name Date

Quiz: The Theor\/ of Plate Tectonics

Fil in the table using the information you know of Pla+e boundaries.

Plate Bomdar\/ T\/Pe of Motion Effect on Crust Feature(s) Formed
: 4 2
Mid-ocean ridge,

looundary sea floor

z > Mountains are buitt 8.
boundary or subduction

occurs
2 7.
Plates slide Pas+ one
|

boundary another. Fault

NiH-y Gn’iH\/ Science © 2014
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Answer Key

Quiz: Earth's Interior

A crust B. upper mantle (li+hosphere/as+henosphere) C. lower mantle

D. outer core E. inner core

(students may have F and G in different order) F. rock samples

Quiz: Convection in the Mante
. the mantle
2. temperature ond density
3. A less dense material is heated and begins fo rise
B. rising material hits lithosphere and slides, moving plates with it
C. material cools, becoming denser, then begins to £all due to gravity

D. material is heated again by core, |owering the densi’ry.

Quiz: Continental Drift and Sea-floor Spreading

. C 2D 3. A 4B 5 A

Quiz: Theory of Plate Tectonics
. divergent

2. convergent

3. transform

4. plates move apar+t

5. plates colide

G. crust puled apart

7. crust is sheared

8. mountains and volcanoes

NiH-y Gn’iH\/ Science © 2014

G. seismic waves
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Thank you for your recent download of the new Earth
Science Interactive Notebook series! chaerers from the
Life Science Interactive Notebook Series!

| know this resource wil allow you and your students to
have a successtul year using Science Interactive

Notebooks and will be a wonder{ul PorH:oho +o show dll
+hey have learned +hrou9hou+ the school year. | can guaranJree students will

show Prlole in their work and be WIlllng to share their notebook entries with you,

their classmates and their families.

Please check out my store for the Physical and Life Science Interactive
Notebook Series, as wel as my Science Inquiry Units. Also, check out my new
Ialog www.NiHy&riH\/ScienceMogsPoJr.com to see examples and how we're
getting down to the Nitty Gritty in Science Education!

HaPP\/ Inves+iga+in9,

Dr. Erica L Colén

CoPyri9h+ Information
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Question: How have geologiers learned about Earth's interior structure?

Earth's Interior

(qeologiers have used two main +ypes of evidence to learn about

Earth's interior:

. Direct evidence from rock samples - rocks driled from deep

inside Earth allow geologier to make inferences about conditions

2. Indirect evidence from seismic waves - seismic waves Produced

Iay ear+hquakes dllow scientists to measure the speed in which

+hey travel giving clues to the structure of the P|ane+.

Three main Ia\/ers of Earth vary grea-Hy N size, composiJrion,

+empera+ure and pressure. They are:

«« THE CRUST »»

* layer of solid rock that forms Earth's outer ‘skin’

e includes both dry lond and ocean Floor

e Oceonic crust consists mos+|y of basalt

e continental crust, or the crust that forms the continents,

consists mainl\/ of gmniJre

«« THE MANTLE »=»

. Iayer of solid, hot rock 40 kilometers beneath the surface

e divided into |a\/ers-.

> li+hosphere - uppermoer Par+ of mantle and the crust for

a ridge Iayer about 100 kiometers thick

> as+henosphere - softer Par+ of mantle below the

Ii+hosphere which is hotter and under increased pressure

- lower mantle - sold material ex+er\ding al the way ‘o

Earth's core

«« THE CORE »»

e Mmade mos+|\/ of the metals iron and nickel

e consists of two Par+s:

- outer core - |ayer of molten metal that surrounds inner

O

core

- inner core - dense bal of solid metal

¢ movement of quuid outer core creates Earth's magneﬁc Field
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Question: What causes convection currents in Earth's mantle?

Convection and the Mantle

To explain how heat moves from Earth's core +hrough +the mantle,

you need to know how heat is transferred.

There are three +\/Pes of heat transfer:

Radiation - the transfer of energy +hrough emPer space; has no

direct contact between heat source and an objedr.

Example-. Sunlithr warming Earth's surface

Conduction - heat transfer Iay direct contact of Parﬁcles ot

matter. Examplez Metal Spoon hea+in9 up in a Po+ of hot soup.

Convection - transfer of heat b\/ the movement of a heated

Lluid (includes liguids and gases).

Heat transfer Iay convection is caused Iay differences in +em|9—

erature and densi+y within a Fluid.

> Den9i+y - measure of how much mass there is in a volume of

a substance.

Example-. hea+in9 water on a stove - as water on bottom geJrs hot,

it expands, becomes less dense and rises; when the surface water

starts warming up it becomes denser and moves to botHom

causing a convection current, or the flow that transfers heat

Convection currents flow in the mantle - heat source is the

Earth's core and from the mantle itself. These currents have

been aching ke a conveyor belt moving the li+hosphere above for

the Pas+ four bilion years!

Ridge
| Lithosphere

a\ "
Trench POV Trench

p

[=\¥

O
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Question: What two scientists help discover evidence to explain how the
plane+ looks +oday.

Continental Drift and Sea-floor Spreading

Alfred Wegener (1910) hypo+hesizecl that at one time al the

continents were once _]oined +oge+her na single landmass, he named

Pangea, and have since drifted apar+ - how known as continental

dritt.

Wegener 9a+hered the Following evidence to SUPPOH' his hypo+hesis-.

e Evidence from land features such as mountain ranges |ining

up on continents when Pieced +oge+her

e Evidence from fossis, or traces of ancient organisms pre-

served in rock, show the same animals and Plan+s occurred on

+the now separaJrecI lond masses

e Evidence from climate change where Wegener showed

scratches on rocks make from glaciers N P|aces with much

more mid climates +oday

Wegener could not Provicle a sa+is$ac+ory explanaJrion for the Push

or Pull of the continents, therefore his h\/PoJrhesis was re_]ec+ed...

until Harry Hess (19C0) Proposed a radical idea suggesﬁn@ a process

of sea-floor spreading.

Sea-Floor spreading - sea floor spreads aparJr along both sides of a

mid-ocean ridge as new crust is added. Ocean floors move lke a

conveyor belt, carrying continents along with them.

Evidence of Hess's +heory of sea-fFloor spreading included:

e Evidence from motten material which looked like Pillow—shaped

rocks formed i£ molen material erup+s and hardens quickly

e Evidence from magneﬁc s+ripes - rocks that lie in a PaHem

showing a record of reversals of Earth's magneﬁc Field

e Evidence from drilling samp|es reveal that the farther from

a ridge the rocks were taken, the older +hey were

O

Even+ua|ly the ocean floor sinks into deep, underwater coanyons

cadlled deep—ocean trenches where subduction takes Place which

alows Par+ of the ocean Floor 1o sink back into the mante, over

tens of millions of years.
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Question: What are the three +\/|9es of Pla+e boundaries?

The Theory of Plate Tectonics

J. Tuzo Wilson (1I9¢5) was a Canadion scientist +hat Proposed the

Ii+hosphere is broken into separaJre sections caled Pla+es.

Wison combined information from continental drift, sea-Floor

spreading and Earth's P|a+es info a single scientific +heory, or a

well-tested concep+ that explains a wide range of observations.

Theory of Pla+e tectonics explains the formation, movement and

subduction of Earth's Pla+es.

Theory highligh-l-s-.

. P|a+es Float on +oP of the as+henosphere

e convection currents rise in the as+henosphere and spread

out beneath the thosPhere

e convection currents cause Pla+es +o move, Producing

changes in Earth's surface

o changes in Earth's surface include volcanoes, mountain

ranges and deep oceon trenches

The ed@es of the Pla+es meet at lines cadled Pla+e boundaries.

When rocks slip pas+ each other along these boundaries faults,

or breadks in the Earth's crust occur. Three +\/Pes of boundaries:

transform bounclary - Plaee where +wo Pla+es slip Pas+ each

other, moving N OPPOSH‘C directions (PrequenJr Ear+hquakes)

divergenJr boundary - two plates move apart, or diverge,- usually

occur at the mid-ocean ridge

e rift valley - occurs when a deep valley is formed a|on9 a

divergenJr boundar\/ that clevelops on land

O

convergenJr bounclary - Place where two Pla+es come +oge+her, or

converge, causing a collision

e when two Pla+es of oceanic crust colide, or when an

oceanic Pla+e colides with a continental Pla+e, one Pla+e is

subducted beneath the other Forming a trench;, when two

continental Pla+es collide +hey form mountains
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Looking for additional resources for
this content??

I've added EDITABLE NOTES and an EDITABLE CHAPTER TEST +that you can
£find here:

A XL Plate Tectonics
& T + Earth's Interior
- Convection in the
Mantle

«  Continental Drift
and Sea-floor
ead'ng

. ?E;ory of Plate
Tectonics
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