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VISUALIZING THE ABUNDANCE OF ELEMENTS IN

THE EARTH'S CRUST

The Earth’s crust is only 1% of the planet's volume but it contains the materials we use everyday.
Here is the abundance of elements in the Earth's crust by percentage (%).
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g T 82 (What is rock)

g Uk 319 fUg (solid mass) &, it @fFell A fAdwe a1 2|

AHI: I @iell PI fASoT BT & S 9gd IR @fall 3§ fAdd? gt Sidl € 921 $8 agM &t Wt 2idt & it Fad v &
T IS |

38T & feIU ATSHEM IS Sl dhdd dbedrse Wiol | a1 81 3R UHhIse I Sl B8 UbR & @il J fieew? s+t 81
¥RTAe BT fAmior agml I g2 @ 3R A ggm @fieil & FahT J gt 2t 21

gt U @I 2000 UBR & TSl B UgdH B TS &

TR ¥ 24 U iAot 2 999 -y & w941 g8 81 3R 3 WfFel fAfddse sifarss 3iN $afie & U # U1 ord 81 9g

D13 FH HoR 3R ipT fAgt Ft gearaw g1 el 21 fAwfoT fifer (Method of Formation) & 3R IR IgM diF UHR &
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IeMI & UBR - (Types of rocks) Tl &I 39! Idf (origin) & 3MUR W
Totd: diF gqg@ i # fourfSid fear mar g
1. Mg TEgM (Igneous rocks)

2. 3aTE g (Sedimentary rocks)
3. dUidRd gg(Metamorphic rocks)
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3Mg T (Igneous Rocks )

= SATATHSE! Y el drar (HITHT) ST 3T 81h< 319 ®U H Ybfad gldl g1 dl 39 '31=d IgF (Igneous Rocks)' ®&d 2|
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qTeh! ISM[ a1 B
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= SHH R digl, (et didT, HHT, ST, shrATSE, HIHIST, FIFT 3R Wiféd R S1d 8|



Igneous Rock

Examples

Basalt

Scoria

Diabase

Diorite Pegmatite Peridotite




Igneous Rocks
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MY TS 3T Tl BT AT Sray@E! faebie & q9g i A b ardr dran
31R HTHT & 3T BIY STHA Ud 319 814 J 31T €|
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Rock) ¥t &gT SiTar 2|

» TG IS & B 31U Td 3RS b Y2ETd WRedaR 3R BUiaRd agm) &1 fafor gar 21

» 3T IEM YdaR (Crystalline) gidt 21

« Y ggM Rd G817 vd FoR wpfd H 2t 21
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3G & MR UR 3T IS &b YBR

Types of igneous rock on the basis of origin

1. 3TdR® 3T o
2. 9181 IgH
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THE STRUCTURE
OF THE EARTH
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1. 31TAR® 3T Ao
qrdifeies o€ (Plutonic Rocks)
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Headr agm (Hypabyssal Rocks)
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Laccolith (ctop\ferer 3rerar BA®fRIe):- waar agmi % i fjaersr s B dwfer Fer

ST 21

Laccolith: is a sheet intrusion (or concordant pluton) that has been injected between two layers of sedimentary rock. The

pressure of the magma is high enough that the overlying strata are forced upward, giving the laccolith a dome or mushroom-

like form with a generally planar base.
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Enchanted Rock laccolith, Texas (USA).



Batholiths

are large mass of intrusive igneous that forms from cooled magma deep in the Earth's crust. Batholiths
are almost always made mostly of felsic or intermediate rock types, such as granite, quartz monzonite, or
diorite.
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SI§d (Dyke)

Dikes: are discordant tabular plutons; they form from magma that is forced into cracks

rather than between beds of sedimentary rock.
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et (Siln)

Sills: is a tabular sheet intrusion that has intruded between older layers of sedimentary rock, beds of
volcanic lava or tuff, or along the direction of foliation in metamorphic rock. A sill is a concordant

intrusive sheet, meaning that a sill does not cut across preexisting rock beds.
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$pifeier (Phacolith)

Phacolith: are pluton parallel to the bedding plane (or foliation) of folded country rock. More specifically, it is a
typically lens-shaped pluton that occupies either the crest of an anticline or the trough of a syncline. The term was

coined and initially defined by Alfred Harker in his The Natural History of Igneous Rocks in 1909.
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otaifeier (Lopolith)

=TI TSI IEFI A HTHT BT STATT A2AIAT 3TN H BIdT 21 dl $9 31Tpfd BT \ulfeief war ST 21
=  SYBI STHIT tRIAA &b A 3Tddd 31TPR dTdt ot dfg9  gidr 21
= gfejur 3Mf¥eeT # Zigard ® 480 km. &F § eiuifeie &1 fawar faedar 21

Lopoliths: a large igneous intrusion which is lenticular in shape with a depressed central region. Lopoliths are generally concordant with the intruded
strata, with dike or funnel-shaped feeder bodies below the body. The term was first defined and used by Frank Fitch Grout during the early 1900s in
describing the Duluth gabbro complex in northern Minnesota and adjacent Ontario.

A dike is a tabular mass that cuts across
surrounding rocks. A sill is a tabular mass that
is parallel to planar structures (such as layers)
in surrounding rocks.

A batholith is a large body of irregular shape
that cuts across surrounding rocks. Batholiths
are commonly composed of granite.
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918l IgM
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Igneous rocks are formed from melted rock deep inside the Earth.

Lherzolite Granite

with basalt
crust

Obsidian

Pegmatite Dacite



Grain size by diameter/mm

_ main
minerals

(approximate %)

> 69% SiO2

granite

microgranite

Felsic

63-69% SiO2
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granodiorite

microgranodiorite

rhyolite
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quartz 30

orthoclase 45
plagioclase 15

mica + hornblende 10

dacite

obsidian

quartz 20

orthoclase 20
plagioclase 50

biotite + hornblende 10

Intermediate
52-63% Si0O>

trachyte

orthoclase 55
plagioclase 25

quartz 5

biotite + hornblende +
pyroxene 15

diorite/diabase

andesite

plagioclase 70
biotite + hornblende +
pyroxene 30

Mafic
45-52% Si02

dolerite

basalt

tachylyte

plagioclase 60
pyroxene 40

Ultramafic
<45% SiOz

A

komatite/picrite

pyroxene 50
olivine 50
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Sedimentary Rock’s (39T} TgH)
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Conglomerate Sandstone Siltstone Shale
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Classification of sedimentary rocks (a1t Il &I dTficpIoN)

Mechanically Formed or Clastic Rock (Fifae foransit grT fAfda srem@r agm gof § fAfda)

GIF{ERT mq‘&r\' (Sandstone), T2 (Conglomerate), =T At (Clay), 2l (Shale) sef<l
ﬁmﬂ"rm e

Organically Formed or non Clastic Rock (ﬁ'ﬁiﬁa@mﬁ'ﬁ?r)

Silq Sig31i gRT :- AT UeeR (Lime Stone), @fgar (Chalk)

ﬁ's'% GRT - Bl

Chemically Formed (MRfA® deal gRT fAfda)

SlaiiATee (Dolomite)

JuT 9% (Rock Salt)
2lelt (Gypsum)



Sedimentary rocks are formed from layers of sand, silt, dead plants, and animal

Glacial
Conglomerate

Shelly
Limestone

Banded
Iron

Anthracite



Metamorphic Rock’s (®UiafRd Tgi)

= T THI T SdTd b YITT F 37,

3R, TS ISHI BT UB(d d&aT STl &,

» 3R AT, BUIART IS &9 STIdl g,

» S BRIYEE I |l BaT ST 8|

= 3R, 7 IgFl W Wi THT 3R EdTg & BRA IS Bid 2|
= Ig TSI b Hol 7S H daei[d drdl Bl

= 3R, ATdd, FITCoTge, e, SIAS, BIgcdIgS,

= e, f2Re 311fE 39 IgFl & $B 32T




Metamorphic Rock

Examples

Gneiss

Hornfels

Quartzite

Phyllite

Schist

Slate

Soapstone
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g



S /
R shale e,
\ //7
9
%
R
slate Pe;.
U
Y,
Q
¢
. Ore
phyllite S5y,
(e
e
)
Y
schist Y.,

The most common names e,
you will come across are S
derived from the "
metamorphosis of the g NeISS
sedimentary rock shale. W S

As the temperature increases, g e

the grain size of the minerals in f 7% :

a metamorphic rock increases. | e
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The preferred orientation/alignment
of minerals increases with pressure
& temperature giving you foliation.

At the point where the
rock partially melts a
migmatite is formed.




3TAY TS & BYIAROT A -1 A

« I18¢ (Granite) - 7T (Gneiss)
« d9Tee (Basalt) - hlaidrge (Amphibolite)
» d9Tee (Basalt) - ferse (Schist)

3ATE! TSI &P BATAROT A &1 oA

> STl Uc? (Sandstone) - FTéaIge (Quartzite)

> AT 9cel (Limestone) - WA (Marble)

> & Td 2l (Shale) - ¥ie (Slate)

» BIIAT (Coal) - UwIse (Graphite), ERT (Diamond)
(Quartzite)

> dTd (Chalk) vd eldMrge (Dolomite) - THIAY (Marble)

v e (Slate) - fare (Schist)
v fare (Schist) - wrIATSE (Phyllite)




Metamorphic rocks formed from other rocks that are changed by heat and pressure underground.

Schist

Gneiss
Slate ”v :

Sphalerite
Ore Rock

Deformed
Conglomerate
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Eclogite

Garnet Amphibolite



ROCK CYCLE

\/
IGNEOUS

METAMORPHIC SEDIMENTARY
ROCK ROCK

Heat and Pressut®
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