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UNEARTH OUR PLANET

WD B4 TE Layered Earth
KA BIRIMNE MM RAETE - MR FEATREIF - RAEMR TEEEBEEEE ?

We live on the outer surface of Earth which is called the crust. Imagine if you were to cut open Earth like
a watermelon, what would you find beneath the crust?

L2 R E ARG M T3 1B
Compositional layers Mechanical layers
KBE =% ahE
Continental crust Lithosphere
TERTEE [ 78
Mainly granite Solid
TR BRE
Oceanic crust Aesthenosphere
EBRARE RS RB WL IR
Mainly basalt Soft plastic
F/EE Mesosphere
3 Crust . .
T2 RENVEEARRE
Stiff plastic
)
Mantle M
FTEARS BNV Outer core
Mainly oxygen, REE
magnesium and silicon Liq[Jui;l
AV
4% Core Inner core
TERENR B
Mainly iron and nickel Solid

3
Y *#gea KT A Lost in Space \

—MERAERREAZZH | REEEBIARZ A ABIRAF AL - B4 = ity 3RO 2

A spaceship is now lost in space! Can you help the astronaut to complete Earth’s cosmic address and

bring him back?
HWEZHTHEEZRE ZEFEXEEZRE LEZFH
wan__ KB (TRES) B3R (78)
Earth (planet), Solar System (planetary system), Milky Way,

K The Local Group, Virgo Supercluster, Laniakea Supercluster

©
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THE RESTLESS EARTH

IRIRIEE Plate Tectonics

WHEINEBREAE AN EMBNGE EEAK - s ABSRA/ZHRR - BRIBIRNEEER
B REEREEPN LR EERRILES ?

The outermost surface of Earth is called the lithosphere, which is made up of the crust and the upper part

of the upper mantle. The lithosphere is broken into pieces of tectonic plates. Based on your geological
knowledge, can you identify the whereabouts of the seven major tectonic plates?

FEMAR B RN AR SR
African Plate Antarctic Plate
BUEE AR 3t MR R MR
Eurasian Plate North American Plate South American Plate
EDEAR SR R FEMRBE
Indo-Australian Plate Pacific Plate




B e PAIAPE Continents on the Move
BERENVE—BERE - NE=ZRER - FrEREREZEERN ° REETHK [ KEBB) 25k |1 ?

The positions of the continents are always changing. Around 300 million years ago, all landmasses were
connected. Can you complete the journey of the continents?

WE=EER IR RE—HEENBEARE  Ba BEAE .
CH—EER__ 5N weraEE -

Around 300 million years ago, all landmasses existed as a single,
gigantic supercontinent called Pangaea  which was surrounded

by a single ocean called _Panthalassa

HE—RFE  WRABDEBERAERIG DR - AR ER AR :
FEEE  (kme) M_FRESE  (mems) o
After about 100 million years, plate tectonics drove the supercontinent
to split, forming two new continents: Laurasia (the northern

half) and Gondwana (the southern half).

WRBHE SRS EELRAMNNLE - BEMERDBERMN -
REBRAZNESISBIR M M N
E - RN BOMA RN .

Plate motion continues. Today the landmasses on Earth are separated

into seven continents. In the order of size from largest to smallest, they

are_ Asia _,  Africa _ North America, South America, Antarc-

tica, Europe and __Australia

BERAERRAEXGERES KRS —EBAKE - ABGAETHEHESEBRAENTM
All landmasses may reunite again to form a new supercontinent in the future. What would it look like?
Draw your imaginary supercontinent in the space below.



lRIRiZ 4 Plate Boundaries

EERRBE - R BNEEFERELE T ZBRRES

As the tectonic plates move, the interaction between the plates creates three types of plate boundaries:

i3
Types

atalE
Try it with
your hands

IRIRFEENF M)
Direction of
plate movement

e EfEMAYE
Nature of the
interaction

HARABN IR IS IR
Related tectonic
landform

BRERREBE

REARLR 5 HBRRIR B S

Convergent plate boundary Divergent plate boundary Transform plate boundary

=
T

- (71 (0

BERSER BiRER RS
Towards one another Apart from one another Slide past one another
BRI R [ R BB /|| R BB | AR (IR

/ Constructive / Destructive / / Destructive / Constructive /
Conservative Conservative

B/ AL (AL WE CEERE) 1Ra \ y
Trenches/ (Mid-ocean) Ridges / REEAZE

Volcanos (volcanic arcs)

Rifts (Valley) No major effect

@
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CEOLOGCICAL PROCESSES DRIVEN BY PLATE TECTONICS

YW II{EA Volcanism

NligseEesy  WERE  BhimimMBR o ALSTHRT SEMMRNAL AN FeEBSRRRE
% RERHBERD AR T3I% » XREFERARRIRE - FRE G R I A A
TIBI2% o fRENE BT B A L 2 B BEER TR A1 2

A volcano erupts when magma is forced through cracks in Earth's surface. Besides hotspots, volcanic activity can
be caused by the partial melting of rocks and formation of magma found in convergent plate boundaries, or in the
case of divergent plate boundaries the moving apart of the tectonic plates resulting in the magma rising from the

mantle. Do you know the tectonic settings of the following volcanoes?

BREEMAENW

Mauna Loa, Hawaii

#.2 Hotspot

| Tk SIRGIEDIERINWD ENfRIZRIIZFEN L
Eyjafijallajokull volcano, Iceland Krakatoa, Indonesia

RS AR IR 245 Divergent plate boundary B A RMRIEE % Convergent plate boundary




RAGES KL AERI BRI ?

Name the volcano structures in the space below.

¥8 B MLl B e TR

Lavaandashilayers

N mE Ala BE (OR) AL @EE
1 Ash cloud 5 Crater 3. Lava (Flow) 4 Vent
B aig XNILE a5 (&)
5 Sill 6 Dyke 7 Pipe / Conduit 8 Magma (Chamber)

YREEAE X LR B S AR SR F IS 2

Can you think of how volcanic eruptions can affect us?

KRB EERZRTR / BERE RIS | BR /| FENZES -

Volcanic eruptions can cause air pollution / discharge of lava / landslides / acid rain / affect aviation,

etc.

®



ihZ Earthquakes

BRRE-—REANHEERREE - BERRSERE - HBRAENMEEBED  EE5A

@RS TR oI BE -

Tectonic plates interlock like a massive jigsaw. The non-stop plate movement causes pressure to build
up between adjacent plates until eventually the rocks cannot withstand and break, resulting in

earthquakes.

MEEENEER  BBBRER St
HRE °

The waves propagate within Earth, causing
the ground to vibrate.

#hER Seismic waves \

Energy waves generated by an earthquake.

o

B8 Fault \

FEAESmMTEBREMRNLE o

Z3R Epicentre

BRI BE LRI ENVE o
The point on Earth’s surface directly above
the point where an earthquake starts.

~

, =5

i

Fractures in rock along where slipping
has occurred.

ZJR Hypocentre

MR RIAEIATS o

The point where an earthquake starts.

zone in the world!

Visit our exhibit: Boundary Map. Can you find a horseshoe-shaped seismically and volcanically active belt
K around the edges of the Pacific Ocean?

B /Z 55 9 1 Interact with Exhibit

[RAFFNLT I RAPFRRES BRI (BFER - EXMNMFEERRE) WRER - ER
R EBENNLEERIBZ AT |
SERBANRER : mRHME - REXRIEATFERZ —EASHEEABE - KWERES ?

The “Ring of Fire” is the belt where the Pacific Plate meets many surrounding tectonic plates, such as the
Indo-Australian, North American and Philippine Plates. It is the most seismically and volcanically active

\

@



rHEES

N1 E

PERILE — 5 E

o RGBT IR D BN ?

An earthquake can usually be described by its magnitude or intensity. Do you know their differences?

EEMERE  —REMEERERE
0] BEE 50 -
The size of an earthquake and is generally

related to the amount of energy

released at the source.

N
Ly

EEHWEH B EHFERNER
x REEREE o

The shaking and damage

caused

by the earthquake at a particular location.

ERREBANEEERS  m WEE

LSt EREELR o
Derived from the analysis of the ground
vibrations recorded by standard instruments,

e.g.a__ seismograph

A hEEDZENHEER

Seismogram recorded by seismograph

B L2EUERHASENEE 5
RIBEERERIREFTEL 8T -

RS AITRE B N ER N EIE et B
ZUE o

Traditionally, itis a subjective measure derived
from human observations and reports of felt
shaking and damage. Nowadays, instrumental
data at each seismograph station can be used
to calculate an estimated intensity.

ASEENERT S ABNBENENB VI E
VIIE °
Considerable damage to buildings with partial
collapse can result from Intensity VII to VIII.

EER
The Moment Magnitude Scale

BRI E MFEZUE
The Modified Mercalli Scale

e

Unrelated

MEEIERM BB ML - BEMEEAEIR
U & 5 °

Changes with the distance from the
hypocentre - often the closer to the

greater

hypocentre, the the intensity.
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INTO THE AIR, ONTO THE SURFACE

i RME Tropical Cyclones
BAGREEEE R [

rotation directions of cyclones:

ARERETRKNEREZE : Jb 33K Northern hemisphere:

basic factors of tropical cyclone formation: R ETHER Anti-clockwise
KBE SEMNEE - Z2K5 BESH I Bk Southern hemisphere:
REEERTE SEBEA IR &+ 7EE Clockwise

Low pressure area, suitable latitude,
sufficient moisture, warm sea surface temperature, weak
vertical wind shear, upper level divergence of ascending air

A& Cause:
RIE RIS Coriolis force

] BRSRIENDE -
B2 8 Bk 1t B SR Y AR RRARR categories of tropical cyclone:
landfall locations bring different
weather conditions Al IR EF O/ 10
Classificati DiIEH ST
AEEMBRNEEEIBEREBARES e g
MXR ?

Max. 10-min mean
wind speed near
the centre (km/h)

Why do tropical cyclones making landfall to the west
of Hong Kong often bring more severe weather?

R e S T e
WREAZEERNEY  BANREEEEARESS - #ASERE Tropical Depression | 41-62
ERRIE - BEEEEAEERE I EASRENER

N g oo - H 7 E S Tropical Storm 63-87
B OTEREKEARIE  BrRSEREENRRE " P
There are usually southeasterly winds if a tropical cyclone makes WP EAF R Severe Tropical Storm 88-117
landfall to the west of Hong Kong. As Hong Kong faces the open sea
to the south, strong southeasterly winds can hit Hong Kong directly. 82 Typhoon 118-149
In coastal areas, strong winds also pile up the sea water over the .
) ) ' : R Typh 150-184
coast which, when coupled with a slight bulge in the sea surface il A e T
caused by the low pressure centre of the storm, may result in a #®3ASE, Super Typhoon 185 =R LA L or above

serious storm surge.

BTRREARMTREETE ? RXSELEERRERR ?
What are the impacts of tropical cyclones? How would you prepare for a typhoon?
ATREETRIARR  MEFTRNWBERRERHSSIBLEHENKE -

PR  SHEEPIE - Y1 - BEIFES -

Tropical cyclones can bring heavy rain and strong winds while the swell and storm surge brought by the cyclone can cause
coastal flooding. Precautions: securely lock all windows and doors, do not go outside, stay away from the shoreline, etc.

®



E o4 H8th3] Contour Lines and Landforms

MPER BRI EEMEZANE - FHFEEL - RSEARNSHSRER —REISH
R BASEK - BRI A EESEIHE - S5k AR B H BRI AEE

1. R E L EERERR ABARNUE - £ HE LAHBENSERLEEL [ X ] -
2. #MA [ X | ER—IRHER o

A topographic map is a map illustrating the shape and elevation of the land surface. On topographic maps,
points at the same elevation are joined to form contour lines. From the map, we can obtain a cross-sectional
view of the terrain. Try to complete the cross-sectional view diagram between points A and B:

1. Based on the intersections of the contour line and line AB in the topographic map,
mark an “x” at the corresponding line of height in the cross-sectional view.
2. Connect all the “x” marks with a smooth curve.

i AG)
Topographic map
B Height
500 m
400 m
LI 300 m

Cross section view

200 m

100 m
0

A

BEE Distance

D EEENESERERE ?
What is the contour interval?

100 m

MR ABECHCENERAS AR BFtEH ACHKE -
If the distance between point A and point C is 5 km, calculate the slope of AC.

(1400 - 100 ) / 5000 = 0.06




BB E XS HK Geo-quiz

1 BEERLTENEAE R L e AT EHRERFIBRIENSZEL
The oldest rocks in Hong Kong were formed in the and can be found on the

northern shore of the Tolo Channel and at Ma On Shan.

A. ZH 4 Cambrian period B. Je242 Devonian period C. A4 Carboniferous period
2 BEERENNLEBHRETRBLTHRNMBEZELRE - BHAY 2500 BEF o HIEB AR N

ILRBERREBHERPERNLFERELE
A series of volcanic activity occurred during the Middle Jurassic and Early Cretaceous periods, a
timespan of about 25 million years. The supereruption marked the end of Mesozoic

volcanism in the Hong Kong region.

A. {2M2 High Island B. 2/K& Repulse Bay C. KU Lantau Island
3 HEBEBRFENEE -

The formation is the youngest rock formation in Hong Kong.

A. 77M Port Island B. /\{lLi%& Pat Sin Leng C. M Ping Chau

FBoa = A 758% Hexagonal Rock Colurmins in Hong K onq\

EBRELENHELABNELES R-RBNTEFIRENEBMEERN LELR T EHAS
MABEAEE - Eﬁﬁi&ﬁz“ﬁmﬁifﬁ RNBESNBERIIAER - SRHART BB
=WNE: L=y

Hong Kong has a rich diversity of geological structures and rock types. The eruption of the High Island
Supervolcano 140 million years ago gave rise to the world-class hexagonal rock columns we see today.

These columns can be seen at the High Island East Dam, on the Ninepin Islands, and across much of east
Sai Kung. They are the centrepiece of Hong Kong Geopark.

0




BERHABERNEA S sARE MRS -

* Several kinds of rocks are common in Hong Kong. Try to match them with their characteristics.

& G AR Rock type

tRSah
Granitic rocks

Sedimentary rocks

PIIES

Volcanic rocks

4518 Feature

O HIEARBER 50 %
Making up about 50% of rocks in Hong Kong
O BEEMARE
Belonging to extrusive rocks
O mBENE)  BEBRNA
With small crystals and fine-grain texture
O MEREENAREE - XL BlZnAR L
Relatively resistant to erosion, forming high
mountains such as Tai Tung Shan

O HERBER 35 %
Making up about 35% of rocks in Hong Kong

O BEAMEXRE
Belonging to intrusive rocks

O BNREERA  SEEMER
With large crystals and coarse-grain texture

O ZERINER  KEBZENLE - Fl20+ 0
Vulnerable to weathering and erosion, forming relatively
low hills like Lion Rock

O WERBER15%
Making up about 15% of rocks in Hong Kong
O HEEEBR LB aA TR B R ITET B
Formed by the deposition of weathered and
eroded ancient rock fragments

O BERMRIRERIEL - HlansRFM
Found in the northeastern New Territories, for
example, Tung Ping Chau



& GiEIR Rock Cycle

KBRFERR AR5 BEENNEeSRHETHTEMENE —BEH - BXAUTEA
BIRE -

Igneous rocks, metamorphic rocks and sedimentary rocks are transformed from one type into another
through geological processes. Please complete the rock cycle diagram below.

j EHE
=
Crystallisation pressure
Jam
Melting

Compaction and

.......... #HHE S
. Heat and
............. pressure

e,
o,
.

KB A Rt B4 mEE
A Igneous rocks B. Weathering C. Cementation D. Sedimentary rocks
UL Jam #
Metamorphic rocks - Melting G Uplift

@



5 6188 Rock Detective

BRUTEA  URESAHIINERRR L CMNESE -
Study the rocks carefully and try to find out their identity based on the Rock Identification Chart below.

ayiit=) Pl wE

Gneiss Pumice Slate

. 4

BRIETTRN&E RERRT RAVRE
Has visible crystals Has no visible crystals

TR ERT R S A8 B AR EEAN E TR RETBFLE
Has alternating light Has course-grained Dull in appearance Glossy shiny in
and dark bands interlocking crystals appearance

mREFE EHR D EBE
Porous and froth-like Has parallel foliated
in appearance plates
& O HiRlinTE

Rock Identification Chart

0



AR B8ANEEIR

HUMAN-NATURE RELATIONSHIP

AMNSERRRAHMHERTAZENHKZ? 2ETHRBNBERZ  ETHRHAEAA
ERRRIE o

Is the rapid development of humanity causing irreversible damage to Earth? Write down your reflections
on the relationship between man and nature after visiting the gallery.




