Deep Earth Explorers What is the inside of the Earth like?

DEEP EALTH EXPLOLELS — SUGGESTED ANSWELS

These are some suggested answers to the worksheet. They are NOT the only right answers, and
things not on here might also be valid answers to the questions; these have only been provided so
you can see the kind of thing the questions were trying to get at.

ExPetTmeNT 1 — STLLY PUTTY

Follow at the instructions on the first page of 'Experiment Instructions' to do the experiment.

What are the material properties of silly putty? (hint: how does it behave differently over short
timescales compared to long timescales e.g. seconds vs hours?)

On ~ shovt timeseabe, sibl y putt y behnves Like ~ solid — you ean bounce b,
and b holds ks Slxﬂfe. Ovey = [/OV\jaV time, SL[/[/) f’(LJOJO) behaves Like =~ —][L(LLGL
— b flows e g doun ~ sbofe, ov down out of youy honds in ~ Lon g snaice.

EXPELTMENT 2 — CONVECTION

Follow at the instructions on the second page of 'Experiment Instructions' to do the experiment.
Then, complete the diagram to show what happened.

Ice

S——

Why did you see this pattern? (hint: if you're stuck, try thinking about how hot air balloons work)

Candle

The candle hents wp the Unter bebow b, and makes b vise wf because it’s
Less dense (becmuse all the payticles ave MOvin g fasber ~nd mOve Sprend “out
in hob meaberials). The ice mares the WUnber <obd, ~nd sink. Pecmuse the Uabey
(s movin g wp on the candle Side, Water s pulled sbon g the vottom from
the wce Side tO veplnce b

What other examples of convection in real life can you think of ?

e 9. ot iy balloons.
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Tubes that ‘fOVM in vice When }O(L <cOOK Lb) Which ape lLO[/eS Wheye the hot

steam vises up fvom the vottom of the pan.
Farts vising to the tof of the voom.

TIn kot vooms =t V\led&, the ‘H/OOV s ’\[/U”\)S the <coolest f[/“ce to Sbeef

becawse the cold ~iy sinks.

The Eapth’s innev cove (Wheve convection jeV\eV’\ﬁeS the Enpth’s M“jﬂabiﬁ

{Le[/oL).
Which states of matter usually convect: solids, liquids, or gases?

US(U‘[/[/) Liguids ~nd grses. 1mf’wbmb[/), on[/) flwids.

THe INSLIIES OF THE EALTH

Complete and label this diagram with the structure of a cross-section(slice) through the Earth.

Inrwr Ghe
LS@L‘-A rov)

Crust

Cort (\”1,“5()\ )
How do you think we know this? How might we 'look" inside the solid Earth? (hint: how do we look
inside other solid things e.g. people?)
Whatever occurs b0 you — this is mostl y ~ guestion ~bout getting you to
thini. We imn ge faOf[/c WS g X’V“)S and DY CAT seans, SO FeVl\“FS We <could

Look inside the Earth in ~ simibar L)A)?

Tkaowbawl/[/), R Majk’o be an ider B0 cut 0fen/dvill nbo the Earth to have
~ [/OOLC. HOUeveV) this s ve;l/) oLL’f:-f:LCbL[/{? becaySe O‘f the fVeSSOLVc ANdL hent,

The oLu;Fe;SJC evel \DOVel\O[/e (bl»e V-O[/" SbtfaVoLeeP \”OVal»O[/(;) s OV\[/} 1Zl/~r\r\, oLCéF.
That's Less than hal+f the thickness of the Crust theve, ~nd onl 'y 0.2% of
Eavth’s yadins.
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Use the images on sheet 1 to answer the following questions.

In the tomographic images, are red areas hotter or colder than the surrounding mantle?

Lﬂct ayens haye o [/OLJeV SeiSmic Wave Sfeai than the $(LVVO(LV\DLLV\j M"‘V\b[/&.
I/OLJeV SeiSm iC Wayve SfeeoL MmerNS kijkel/ bemf)el/”*ﬁ(u/c) because bhe F“Vﬁécbes ~)e
SFACeOL —]C(uffilw;l/ AFAVJO aNnd vL\oV”\ﬁLV\j mOVe. TkeVa‘)COVa) Ved ~VveaS ape hotbtey

than the SUYVOUNAIN g mantle.
What about blue areas?
Blue avens e colder bhan bhe swryoundin 9 mantle.

Sketch and label the important patterns in the images.

For the images in A, sketch the shapes that the | For the images in B, sketch the shapes that the

hot areas of the mantle make. guw cold areas of the mantle make.

N\
Stapr,

Wi Wit

[ ad

Which direction do you think the hotter patches in mantle are moving?

The hot prteches ave Less dense ~nd 0 ~ve probebl y movin g uf.

What about the colder patches?

The cold patches are denser and S0 ~re on\m\o[/} MOvin g dOWN.

What might this mean for what is going on in the mantle? (hint: think back to experiment 2)

Tl\e E"VJOMS M”‘V\b[/(; S COV\vaCbLV\jI. TL\(;V@ ~e l\ObbeV bips MOvLV\j (/LF) and.

cobder “ibs moving doun, Just Like i owr convection bank.

EXPELIMENT % — NAKING HOTSPOT THACKS
Follow the instructions on the fourth page of 'Experiment Instructions' to make your own hotspot

track! lotspot tracits oLS(u»[/[/) vesubt in ~ Sevies of discrete volcanoes vathey

than one Lon ¥ voleano.
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The Haniinn hotspot by bends because the Pacific flate chan ges divection
in the past. We can wse hotspot tracis in ~ wseful Wa 1y bo Novik out how the
Eapth’s F[/’\ﬁes have MmOved N the PASJO.

MEETING THE MANTLE

How can you reconcile the mantle being solid Peridotite and also convecting (i.e. flowing like a
fluid)? (hint: think back to experiment 1)

The moantle 5 Like the sl y putt y = on shovt timescales (Like, the Kind
Of bimescales We can See) b s ~ 0lid, ~nd ~cts Like one. Hoever, on vev 4
Lon g timeseabes (Lon gev thon the couple of minutes for sill y putt o) the
mantle can flow Like ~ Fluwid, ~nd 50 convect. This d0esn’t mean that the
mentle is ever not ~ solid, Just thet solids (Like sibly pubt y ~nd the
montle) ean behave Like fluids on Lon g timeseales.

FLowING sol1os

Can you think of any other examples of solids which behave as fluids on a long timescale?

e 9. Glnss doesl However, bhes isn’t bhe venson Wk y old Windows ave thicker ot
the vottom = it happens £ too sbonl y for that Tt s Just hmvd to
make flat ghnss in the fast, and When you fub in the pone of ghmss s
snfer and stron gev to put the thiek bit ot the Lottom.

bibumen or bk’ s the most famows exsmfle (Theve's o famous exfeviment

Uibh pibehs hbbpst// woubube/BZ s OcilU_Q,

Tce als0 d0es e 9. in jl/nc;ws.

EXPELTIMENT 4 — CfEEp

p———

In the images to the left, these
stripes and bands can be seen in
a glacier.

Which direction do you think the
glacier is moving?

: o R J Lite in experiment 4,
and With the sl

) f(&ﬁﬁ}, CVu;F mes [/LV\es P"V"[/[/(;[/ to the divection O‘f

flow, 0 in ~) the j[ﬂ»caev i {[/oww\j out of/into the fa ge.



https://youtu.be/BZvsrOciU_Q
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SHEET 2 — TINESCALES TIMELTINE
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EXTENSTONS/QUESTIONS TO THINK ASOUT AND LESEALCH

UALNT»NG: A Lot Of Websibes and chFl/c Wbl bl )OUL that the mantle is
mrde from molben voek ov m~ g — He Know this is Wron 9, ~Nd the

manble s actunll y soliall

1) Kimbevlite pipes ave fomouns for bein g ~ souvce Of dismonds in the
Envth’s cpust, Because dimmonds OV\[/) form under immense fressure (nb the
suyface caplon mmmw) forms <oal, or grephite), on Eevbth dismonds sve
onl y formed in the mantle Since Kimbevlite fifes bving up bibs of the
manthe, somebimes bhis incbudes dinmondsl See move heve:

httpse/ /sim Pledilifed inov a/WVii/Win bevl ibe

2) Plabe bectonics is the iden that the havd, bribtle, crust ~nd wfper
mentle of the Eavbh s byoien nto plates. Thes s vather Like ~ epncited
cjjskc[/[/ on ~ oied €99 These plates move ~vound the suyface of the
Evvth ver y sbol y (vetieen Imm ~nd 1em = yev ). Peve i~ map of the
tectonic plates:

* NORTH AMERICAN

PLATE EURASIAN

PLATE

JUAN DE FUCA
PLATE

PHILIPPINE

PACIFIC

PLATE
AUSTRALIAN

PLATE

AUSTRALIAN
PLATE

SCOTIA PLATE

ANTARCTIC
PLATE

See heve +fov MOV er

hbtpe//eq seis. gensc.psu.ed w/<ammon/WTHL/Classes/ TntroQuares/Notes/ plate_tect0



https://simple.wikipedia.org/wiki/Kimberlite
http://eqseis.geosc.psu.edu/cammon/HTML/Classes/IntroQuakes/Notes/plate_tect01.html

Deep Earth Explorers What is the inside of the Earth like?

Jhtml ov httpst//Wonnational ge0 araphic.or a/topics/vesouvceLibyay y=plate—

ﬁeCﬁOV\LCS/?j ”&PA qe”i&?elf P %”ZE

3) Subd wction SOMeﬁkLV\j that kﬂf’f’eV\S At a \OO(LV\oL”\V) botleen tWO bectonic
f)[/'\ﬁeS Which ape MDVLV\j touayd s One anOthey. One tectonic f’[/hbe dives doWn
wnd ey the other one, down imto the manthe. Famows eaythgunies/Esunames

velated to subduction incbude the 2004 boxin 4 A~y tsunami, ~nd the 2010

Tohokw cﬂybkpu%c and bsunami. Tl“) ave famous becanse subduction zone
aﬂvbkﬂ(uﬁéas tend O be val/) ‘%j Ompfrved to othey JO){QS) and. becanse
subd webion 2ones e oLSoM[/[/) Und_ev the Sen AN bkal/e‘f:()l/a FVOibtca tsunam is.

See mOVe hever hbbpsi// youbu be/0W2d sENLLQU

4) The plumes ~ve vising up ~nd hit the Yottom of the plnate with an

wpnyd s mobion, Which pushes wp the sen flLoor. We can see this apound Hancr

Shape related
to plume

Hawaii

Shape related
4km to plume +

Ocean floor presence of
island

Pecruse plumes wsunll Yy heve ~ vou gl y cireulny cposssection, in DY bhese
shopes ave wsuall y domes. For move ~bout how Ue wse the shape of the sen
£l ooy “\Mbk)r\xebvj, See hever

https./ /Winational, ge0 araphic.ov a/enc yel 0fed in/Yath ymety 4/ ov

https://oceantyaclsor g/l ibvay yw/oceano ayaphic—factoys/bath ym ety y



http://eqseis.geosc.psu.edu/cammon/HTML/Classes/IntroQuakes/Notes/plate_tect01.html
https://www.nationalgeographic.org/topics/resource-library-plate-tectonics/?q=&page=1&per_page=25
https://www.nationalgeographic.org/topics/resource-library-plate-tectonics/?q=&page=1&per_page=25
https://youtu.be/oWzdgBNfhQU
https://www.nationalgeographic.org/encyclopedia/bathymetry/
https://oceantracks.org/library/oceanographic-factors/bathymetry

