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nswasunUasvasiiuiialan (The Changes on Earth’s Surface)

Weathering processes (n‘sw’aumirfgﬁd)
1. Physical weathering (nN133Wan19N18AIN)

"  Uploading :
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" Crystal growth

®  Others

2. Chemical weathering (n136Wsn19iA%)

3. Biological weathering (miqﬁ'&ma%’)mw)
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Water, Ice, Wind, Organism, Temperature
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nswasunUasvasiiuiialan (The Changes on Earth’s Surface)

1. Physical weathering (mssgﬁ'qm\amamw)
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Material eroded
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1. Physical weathering (misgﬁ'am\imﬂmw)

Time 1: An intrusion solidifies in equilibrium Time 2: Erosion unroofs the intrusion.
with country rock. Outward pressure balances  Outward pressure is no longer balanced.
Exfoliation occurs,

inward pressure.
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

2. Chemical weathering (NM3HWnN9LAT)

Chemical weathering (Decomposition)

1. Hydrolysis

4KAISi, O, + 22H,0 — 4K +40H + Al Si 0, (OH), +8H SiO,
(Kaolinite) (silicic acid)
2. Hydration

-H,0
CaSO,+2H,0 +——  CaSO,.2H,0

(anhydrite) = (gypsum)
-Hzo
Fe,0, +nH,0 'T—O Fe,0,.nH,0
(hematite) : (limonite)
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

2. Chemical weathering (NM3HWnN9LAT)

3. Carbonation
2KAISi,0, + CO, + H,0 — 2HAISi,0, + K,CO,
4. Oxidation, Reduction

4Fe0 +0, — 2Fe 0,

a a dag o & & 3
ddy, Aunddawas Amanidussnusznau)

Fes0s3
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o FN
nswasunUasvasiiuiialan (The Changes on Earth’s Surface)

3. Biological weathering (NMIWWIN19TNN)

Biological process animal, plant

Combination of processes

A lawau (Lichen) iulauu
{ fouliuuazldussiquu
Fulunisasyiivia fu
2o o oo X
Fefidnrnisuaiaru
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nswasunUasvasiiuiialan (The Changes on Earth’s Surface)

UJadumruAunsaaneflvasiiuiasus
1. aulinienieninvashunazus
2. auvAnIAsivasiuLazLS
3. g¥ionA (climate)
N Feldspar Hydrolysis

GEO3102 55613 u 23

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



don1saauysznauIvIssalingnlanuy GEO3102 2. A5 Laeges

Slide 24

mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

HNAVBINTTAANYAD
1. M9INBATN
- funazustivunaidnasndnau lidnndn 0.01 wa.

- INZANUBENIAIN 9 Frost wedging
2. MaAdl

- Gnmsiiiudy

- AWEE TR

- uslivwnadnaandfy

. . o £
- BINUNTUADNITAAYNINUINVU

*Ingdiunnliafy (Soil parent material)
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

AUAINUVBIS (Mineral stability)

quartz > muscovite, K-feldspar > plagioclase > biotite,

hornblende, augite > dolomite > calcite > gypsum

Y o
YadaLnn:

i ' P v v oy ] . Y
usiaanedne Weaean complex (laseadredudian), anndnnay, Si Uee,
Anundenn, fians oxidized $y, fisesuan
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

Mass wasting (gravity transfer)
FUAYINISAFIUGIY KUY
o a o o & <
- INTINTSLAADUENY (V1 %999 137)
- yiavasnisimaaudny (falling, sliding #3o flowing)
- ¥llavasaniadaudig (rock, soil 3o
debris (LAWAUIIUIUNIN))
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nswasunUasvasiiuiialan (The Changes on Earth’s Surface)
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

wfinvasnsndoudie (Mass wasting types)

1. Fall
- rock fall (extremely rapid) (#u)

2. Slide
- slump (extremely slow to moderate) (Au)
- rock slide (rapid to very rapid) (#u)

3. Flow
- mudflow (very rapid) alluvial fan (aznauauIaLEn)
- debris flow (rapid to very rapid) (\w#usIUIULIN)
- earthflow (slow to moderate) (aznsuvuadniuthiisudlutan)
- solifluction (slow)
- creep (extremely slow)

4. Complex movement (slow to extremely rapid)
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Jaduiilidnsnasenisinfoudne
1. AMUTUVDINUN
2. MIMEAvBITEqUUNLaInTY

3. USuauidn
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mswWasuulaswasiuiialan (The Changes on Earth’s Surface)

1. Fall mountain

L]

% massive

ﬂ rock fall

town
il e
Rock fall (AnL571n)
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mswasuudaswasivuiialan (The Changes on Earth’s Surface)

2. Slide
' features of a slump
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mawAsuuUasvasiufialan (The Changes on Earth’s Surface)

- ™ ALLUVIAL FANS AND MUDFLOWS
N

ALLUVIAL FAN

MUDFLOW

Mudflow (wdeuiisa) Wudiugarhevesnznauimiguiva (Alluvial fan) fisnTnadiufivds
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mswasuudaswasivuiialan (The Changes on Earth’s Surface)

3. Flow

—— oy aa A o oa o Soa %
Solifluction (wdauiid) Winlunuiiviianuilanuazgungedu lulledaniinisdudavasin
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Earthflow

A. Slump

C. Debris flow D. Earthflow

mswasuudaswasivuiialan (The Changes on Earth’s Surface)
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Wet
conditions

3 ry
~ conditions
8. Rockfall

Fast speed
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(Continental Drift)
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nsAnnduneadadlssiiuauungeiniuideu (Continental Drift)

SOUTH AMEF’.I

Fossil evidence
folsll rlmalns of Fossils of the fem
Fnssil remains of the Glossopteris, found in

of the Tiassic
land reptile
Iystrosaurus,

o lab e freshwater reptile all of the southem
T Mesosaurus. continents, show that
3m lang. they were once joined.
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b sIfluUsdngu
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Plate

Plate 1. Transform

2. Divergence

3. Convergence
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1. Orogeny (nszmumsa%’wgmmnmwu)

EURASIAN PLATE
ZANSKAR

Himalaya

tralian Plate

Orogeny: Himalayan Plateau
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OCEAN
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Epeirogeny: Mid-Ocean Ridge
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3. Earthquakes

Seismology
Seismometer
Seismic wave

Focus

Seismi

Epicenter

Isoseismic line

msluaRavasidanlan (Diastrophism)

waznszuluNsiUasuLlaIniessal

Elastic Rebound Theory

Fault plane

Fault scarp
Fault trace
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7o ssaludsdusau msluaRavasidanlan (Diastrophism)
9

et .
S waznszuaunsasuwlamessdl

Seismic waves
1. Primary, Push-pull wave, P-wave (6-11 km/sec)
2. Secondary, Shake, S-wave (3.5-7.3 km/sec)
- indeuiinsanniufiamanisdesituadu
- ndaufivunuiufiamenisdesinuagu
- lafgunsaruveunauazineld
3. Surface wave, L-wave, Long wave (3.5 km/sec)
st Z 77 ///{////'7,/(?4‘:%

T
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ssaluUsasIu msluaRavasidanlan (Diastrophism)
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Travel time (minutes)

1000 2000 3000 4000 km
Distance to epicenter
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Jo ok ssaiuwUsasu nshuasvasUdanlan (Diastrophism)
= 3
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navasusuAulng

1. Fire
. Damage to structures
. Landslide
. Cracks in the ground
. Land movement

Sound

N~ oA BN

. Seismic sea wave (Tsunami)
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msluaRavasidanlan (Diastrophism)

i ssaludsdugu
ﬁ wagnseuunsiURsuLUaImIes Sl

FIGURE 8.3 San Francisco in flames after the 1906 earthquake. (Reproduced from the collection
of the Library of Congress) Inset photo shows fire triggered when a gas line ruptured during the
Northridge earthquake in souther California in 1994. (AFP/Getty Images)
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Upward wave
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7o ssaludsdusau msluaRavasidanlan (Diastrophism)
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Jo ok ssaiuwUsasu nsvafavasaenian (Diastrophism)
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© 70290 Alewm

) v o
TELIROU (8983YIN Pubeller & others, 2003)

ssniFsussunfuRyuEsam 45 wisesnn
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Feuinauanius Frudnam douiee
(Nosmat Fou)
TndruadsEmmanfion lunuru
(Sho-skp Fou)
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Minerals

v

SD9bb3

SWEIYI GEO 3102 viaq 3652
aunAvgiianansuazgliansaumea ANEILYERTARS LAz IAIAER T
UNINIRBTIVAG AU

Azl lauses

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



don1saauysznauIvIssalingnlanuy GEO3102 9. A5 Laeges

Slide 2

UYIUVDINS

“us (Minerals) fia vaaudsiiusenaudesiavseasusznaud
AVULDIATINSTTHYR ATTUUNEAN wazauUnnIalnuluou
ysee19vzRuuUslatsluvauanIng”

a5

f28819 NaCl (Na,K)Cl Wunsusala?

Tailous
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laldnavue s usssuyia ' S i
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A2DY1IVDIS
B )ys (Diamond) C
"194 (Gold) Au g

" paand (Quartz) SiO,

"yaalyd (Calcite) CaCoO,
"yaalud (Albite) NaAlSi, O

uaalyd
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ANWUSVDILT

Judinsrudusialuiuitiiendn (crystalline) wnunadnwez
Wundnuaziiaduundumuingeiinil Gondn daugiuus (mineraloid)
viaunsadefizond odugiu (amorphous) WWuwanusiAaingulaseaine
1wy Tevaa (opal) uaz ufiaguunlnvesitiueaudifey (obsidian)

ToUoa 20UTLAIY
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AIFATBUNLS: NI19N8ANTN

. Color (&)

. Streak (8w4)

. Hardness (A21uudie)

. Fracture (Msuanagnadussuu)

. Crystalline Structure (Iasea31ewan)
. Magnetism (sut@An1eusiivan)

. Luster (A71317217)

. Odor (n@u)

. Taste (34)

10.Specific Gravity (A2UA2931UN1E)

VO O N O A WLWN -
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fwsvasus Pyrite fdman
wifusiidnasda

2. AS1Al bange3
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ATILUNLS: N19N18ATN; Hardness (A13LDS)

Nﬁﬁi‘lﬁ’l’mu‘tlﬂlﬁ"ﬂi]dﬂﬁ (Mohs scale of mineral hardness) H‘JUN'IPﬁ‘Iﬂ’J’]llLl;liﬂi]ilﬁ’ﬂ‘lﬂﬁﬁnavlﬂ’]lﬁ'ﬁ'l’)
] 2 A o, - : A a o v Lo,
wasilu ¥o 305 lud (Friedrich Mohs) fwuntiuidie a.f. 1812 Us:nauﬁwuﬁmmgw 10 YUA LIYIANNUAILALS

o v

4 . o = d. v &
NNUNUABNITYA YNEFAIUOIUINNEA AU
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AT ULUNLLS: N196AY

. Native elements e.g. Gold, Silver, Mercury
Hydroxides e.g. Goethite, brucite

Sulfides e.g. Pyrite, galena, sphalerite

Phosphates e.g. Apatite, monazite

t

1

2

3

4

5. Sulfates e.g. Baryte, gypsum
6

7

8. Halides e.g. Fluorite, halite (rock salt)
9

Silicates (wuwngavuiUdanian)

GEO3102 sstineniiosiu

= a T a ‘o= g &
NIANEIFATLANVDILIUAATYUA IVIEJLLUQLUUHE}&ILLWI’N ) AU

Carbonates e.g. Calcite, magnesite, dolomite

o

Oxides e.g. corundum (incl. sapphire), hematite, spinel

Chromite iluususzamn Oxide wazly
Auusitlilasdion () dadulanslugnamnssu

7

2. AS1Al bange3
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N
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o/ 1 o 1 .
779814 1 N13ALUNLLS: Graphite
Physical Properties of Graphite

Chemical classification Native element (Carbon)
Color Steel gray to black
Streak Black
Luster Metallic, sometimes earthy
Diaphaneity Opaque
Cleavage Perfect in one direction
Mohs Hardness 1to2
Specific Gravity 21t023
Diagnostic Properties Color, streak, slippery feel, specific gravity
Chemical Composition C
Crystal System Hexagonal
u Used to manufacture heat and chemical resistant containers and other

ses

objects. Battery anodes. A dry lubricant. The "lead" in pencils.

2. AS1Al bange3
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79879 2 NITAIMUNLS: Pyrite

Physical Properties of Pyrite

Chemical Classification

Sulfide

Color Brass yellow - often tarnished to dull brass
Streak Greenish black to brownish black
Luster Metallic

Diaphaneity Opaque

Cleavage Breaks with a conchoidal fracture
Mohs Hardness 6 to 6.5

Specific Gravity 49to 5.2

Diagnostic Properties

Color, hardness, brittle, greenish black streak

Chemical Composition

Iron sulfide, FeS,

Crystal System

Isometric

Uses

Ore of gold

GEO3102 sstineniiosiu
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USTLANVBINITNALS

1. usugugdl (Primary minerals)
[ ' 3 < s
Wuusildanmsidudaves
duntin (magma) Tnanss

2. SRy
9 u

(Secondary minerals)

o

= ey v
Wuusaladainnasywe
daneivasusugugnil laenssuds
a A 4 S
maadl Wand wazdanmw
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Ussinnvasnsiiaus (Aa): 1. n1siiausugund
safinuanuuudanlan (crust) Aeil
96 Tnefrmin %lagusnng % lngaznay

o} 46.6 94.0 62.6

Si 21.7 0.9 212

Al 8.1 0.5 6.5

Fe 5.0 0.5 1.9

Ca 3.6 1.2 1.9

Na 2.8 1.1 2.6

K 2.6 1.4 1.4

Mg 2.1 0.3 1.8

others 1.5 0.1 0.1
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-

vliavasituniiadl 2 viinlug 9

. Sialic magma

Usznaunae Si + Al (Felsic magma
Usznaudag Feldspar + Si) (W3ai3endn
Granitic magma, acidic magma)

Si0, 65-T7%
guugdl viesndn 850 °C niland

dlonnudnudaazld Quartz, K-feldspar,
Na-feldspar

Uszanvasmsiiaus (#a): 1. n1siiansugund

a

k1]

2. Mafic magma

(#38138n91 Basaltic

Usznaudae Fe + Mg + Ca

magma, basic

magma)

Si02 faand 65%

qquﬁé’ul&i 900-1,200 °C wiaanin
dlannwanudagld Olivine,
Pyroxenes, Amphiboles,

Ca-plagioclase

Felsic vs. Mafic

GEO3102 sstineniiosiu
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a

Uselnnueansiiaus (6a): 1. n1siaaunsUgugd

k1]

= a oo
NTUYN/ANKNAN IINAUKRUA

(Magmatic differentiation %38 Fractional crystallization)

)

wsinnuannau fe

= Fidu

2D

-
* figavaasmaigs
" geAUsznaududou

= 350 (silica) Hae

GEO3102 556i3nen
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Ussinnvaenisiiaus (Aa): 1. n1siiausugund
anunsanEananiuntin
1) anuanlnenssanfiuvila Fuuzaead (Basalt) Saduiiu mafic

fius Olivine waz Pyroxene Wuesdusznau

® Olivine

® Basic plagioclases

® Sulfides, Oxides

® Chromium, Titanium
Platinum, Diamond

® Orthoclase

- .
Muscovite http://www.macgeo.org

® Quartz

GEO3102 sstineniiosiu
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Useinvasnsiiaus (Ae): 1. MsiansUgund

’ . g Compositon
Bowen’s Reaction Series intrusive/extrusive
rock types

last to crystallize

GEO3102 s5einenilasdiu https://www.geologyin.com
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a

Uszianvasmsiiaus (#a): 1. n1siiansugund

U
wils#iu (dike)

A

2) Pegmatite stage

" Magmatic water (Unaniiuniia)
®Dike (WH9AL)
ws?itia 1@y Tourmaline, Beryl,

Mica, Topaz, Monazite,
Uranium, Wolfram

: e (A >
https://courses.lumenlearning.com/geo
GEO3102 gaiinyiinsdu
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2. A5l Lwges
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a

Uszanvasmsiiaus (#a): 1. n1siiansugund

k1]

3) Hydrothermal Stage

w3 Pyrite

3.1 Hypothermal @® ﬁm’mﬁ'uq\i
gaungfl 300 - 500 °C ldusdiyn, qaunsy,
Liaudluduasnasan

3.2 Mesothermal @@ ﬂ’:ﬁu@\’uﬁi’ﬂ
guungd 200-300 °C 1éus Pyrite  (FeS,),
Chalcopyrite  (CuFeS,),  Galena (PbS),
Sphalerite (ZnS)

3.3 Epithermal @Aa tinlnafalan
9aungf 50 - 200 °C léius Cinnabar  (HgS),
Fluorite (CaF,), Barite (BaSO,)

GEO3102 sstineniiosiu
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a

Uszanvasmsiiaus (#a): 1. n1siiansugund

U
4) n135289a (Sublimation)

MsAansannIsuUsanIn (Metamorphism) vaeiiu ldus Garnet waz
Graphite

VUINVDINANUS

W3 Garnet Uu#iu Schist

* Crystalline (\{Uuw@n)

* Non-crystalline (Amorphous)

Uadearuaumsiiaugn
1. 1@ (Time)

2. 4997919 (Space)

https://www.flickr.com

GEO3102 sstineniiosiu
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GEO3102 sstineniiosiu

Uselnnuaemsiiaus (Ae): 2. n1siiaLINAgnil

1. misgﬁamamﬁ (Chemical weathering)

Caso, (uaulalasd) + 21,0 () Cas0,.2H,0 BUs)

2. MsiaanaINEsaTane

STALACTITE
= fudiow (stalactite), iusan (stalagmite)

" @1%u (column), Travertine

3. iaanuatindau (Hot spring)
! STALAGMITE
4. M3azauvasansiazaneldenn :

Kaolinite, Fe-oxides, Bauxite, Laterite
T J?‘?”@” Aulaazneulud

\‘ &
; @K
" yige Ysn13s (CaCo,) r N

® Diatom, Radiolaria (SiO,) : E :
® Flint, Chert, Opal, Chalcedony *

5. 1NANAETIN

2. A5l Lwges

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



FAan1saaudsenaulvIssalIngUasfiu GEO3102

Slide 20

a 1l 4
vilausnasg
1. Quartz (WStEMIY)

2

Allochromatic mineral

WU Rutile Quartz (f9nw)

GEO3102 55613

Idiochromatic mineral

s a. & 1oa a A - o
(wshdvadiuduusyinu) (u,s'ﬁuuawuﬁ‘JusmSwsa‘IﬂsqmwnJﬁsJuLqu)

1 Smoky Quartz (f3nW)

20

2. A5l Lwges
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W3 Quartz MY 1HAARIU Bowen Reaction Series

https://www.geologyin.com

Bowen’s Reaction Series
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a el 14
YUAKINAIFY

2. Mica (hsnausiu)

Muscovite

GEO3102 sstineniiosiu

Biotite

2. A5l Lwges
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s Mica iy tAnnu Bowen Reaction Series

https://www.geologyin.com|

Bowen’s Reaction Series

last to crystallize
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a 1 14
‘li‘LIﬂLL‘J‘VIﬂ'J’iE

3. Feldspar

Na-feldspar (Albite) Ca-feldspar (Anorthite)

GEO3102 sstineniiosiu
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W3 Feldspar #Liu 1inn1u Bowen Reaction Series

https://www.geologyin.com|

Bowen’s Reaction Series

last to crystallize
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© !ron (Fe)

YUAUINAITE
U
O sultur (S)

4. Pyrite (fool’s gold)

GEO3102 sstineniiosiu

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



don1saauysznauIvIssalingnlanuy GEO3102 9. A5 Laeges

Slide 27

=Y ld' v
?ING]LL‘S‘VIF’]’Dig
5. Calcite

© Dakota Matrix
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MaATEgne laun
" fun wuannnieniald Tudwmdnszuas Wae Qe g51u951i uasASsTINIY

i ) ° ° o o ™ 8 o
" 1580 WUNINTLWINUA2TE DnalANd1Lse Jaminanyiuaz)man Hiovs 91no
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=

us Magnetite floRuudivan

w3 Cassiterite Aaduusfiun
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usiAsEINLazuAILIvasUsEwmAlng (5a)

W a o o o
= SAUUIR WUNINNIINIAIUNUS 7510 uazmqu?

Blue Sapphire Y233 IAIUNYT
Lﬁuﬁwﬁwmu‘i Corundum

® yaad1 wunniithutenes Samdausduys drudiseu sunsunsazwiu
JminUszuRTiuS undmadlielilz duneaAiu Ymiaussna et
wuuvaaninasiriidneamdandvdluszdudoudrsgeiivinusesse
sTUdndvalningn sneviuade Ymiandas diuaiiens Jauia
IMYTYTAl BATUTINENNBITEIATY BnRUINYY I InLaY

= 1

A’ W d 1 = 1 -
vananuuszindlnedadiniaw q 9n wavsuanlidurinwulunds
WINVIUALLATESNA
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= J7AnEILs 138091 u3INe1 (Mineralogy)

'mmﬁﬁaams;ﬁmns‘ Ul lun1sd1s2ansnenNssssuvf
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Igneous

Ve GEO 3102 194 3652

A1ARRATERSLAZTid LA ALY BEATERS LAY IANAEAS
WNIMYIRBIIVAAIUFUUNT
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@. Indnsvesity

s e

Uplift & Exposure

Metamorphic
Rocks

GEO3102 55 Joss 2
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-@ #u (Rocks)

3
e

Fu uvsmunmsiiald 3 vda As

1. %iudall (Igneous rock)
2. funznau viseRiutu
(Sedimentary rock)

3. #unds (Metamorphic rock)

GEO3102 sstineniiosiu

U fa aflunssansiiinannsTiniuagvasuined 1 vila
& e o
WU wazUsznavegiludiudrdguaaddanlan

2. A5l Lwges
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‘ #udnil (Igneous Rock)

Judaenlan (CRUST)
- udall 95%
- Aunznau 5%

¥
A a

NuAqvedlan (SURFACE)
- hunznau 75% CRUST

GEO3102 ssinenilasdu qa

- fiuontl 25% [

SURFACE

2. A5l Lwges
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#udnil (Igneous Rock)

fusall iinannsidudlvesiunilalnense

wsilussdussnauddnyludiudail 1dun

Feldspar, Quartz

Olivine, Pyroxenes (augite)

Amphiboles (hornblende)

Mica (biotite and muscovite)

a v o
NNUUDEU

Magnetite (Fe,0,)
Itmenite (FeTiO,)
" Apatite

GEO3102 5564Ng 5
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#udadl (Igneous Rock)

FnvasRunila (magma Aefiuniialdlan ddusnuulanden lava)

1. Felsic magma U Sial ANA9TUWIL: 2.7

2. Mafic magma 9 Sima AIUA9TIWI: 3.0

'MORE MAFIC
MAGMA

https://opentextbc.ca/
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#udadl (Igneous Rock)

nsidlafsnsifaiiudail Sndudesduazidnla Bowen’s Reaction Series

Compositon
intrusivelextrusive

Bowen’s Reaction Series

cooling magma

Norman Levi Bowen
‘potassium feldspar

last to crystallize

GEO3102 sstineiasdu https:/opentextbc.ca/
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#udadl (Igneous Rock)
YinvasiunuasAusznau

Ultramafic Mafic Intermediate Felsic

Color Dark - P - > B B Light

si02 40% 50% 60% 70%

MgO 48% 15% 25% 0.95%

Major mineral  Pyroxene Pyroxene and Biotite Quartz
content and/or olivine Plagiocalse feldsapr Alkali Feldspar Alkali Feldspar

uartz

https://www.geologyin.com
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#udadl (Igneous Rock)

yinvasiunuasnlsznau
Fine grained Coarse grained

Rhyolite

Felsic Gm' ’
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#udadl (Igneous Rock)

nsdaudievasiunia (Movement of magma) Wudaundslunis
Suunfiudaiifiduduuinlan (lava) wariiudaiiibudaléfalan (magma)

o
1. Extrusive (lava i) - ieaziBen (fine grained) wanuslbidaiau

. & W & . = 1
2. Intrusive (magma &UA3) - lWang1u (coarse grained) NANLIYALIU

Rhyolite Granite
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#udAil (Igneous Rock)

. o, & .
1. Extrusive (lava {ud) - 1ieaziden (fine grained)

. o & .
2. Intrusive (magma LHufa) - ianeu (coarse grained)

D. Porphyritic
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a v
“uaAU (Igneous Rock)
1. Extrusive (lava 1Hufn) Taseadranazdeden

1. 51987171 (Lava flow)
- Pillow structure
- Lava Flow structure
- Columnar structure
- Joint structure

2. QL“U’]‘]MI (Volcano)

Pillow structure Lava flow structure Joint structure
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#udadl (Igneous Rock)

1. Extrusive (lava iuf) Tassadeuazdoten
1. §158171 (Lava flow)
2. gyl (Volcano)

Pumice
Tassadevesiusail
- Pumiceous  >50%
- Vesicular <50%
- Amygdaloidal

- Scoriaceous  >50%

Amygdaloidal basalt
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a v A
“uaAU (Igneous Rock)
. 8w P o o
= 2. Intrusive (magma Lun2) Taseadranazvaisen
Kenneth A. Bevis © 2013 »
Lo Vol 2338
SEN olcano Lava flows % s<
S U i i $3
_1;; % ."'é & Pyroclastic deposits g §
o S =
" L
s5s
HE
,S g g Laccolith
$E° _
— 2
Se
<
g s
2 Dike £5
g5
:3 Batholith
» 3
14
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#udnil (Igneous Rock)
Asmunitiudail (Classification of igneous rock)
1. munaunIsiia (texture)
- Intrusive, Plutonic, Phaneritic igneous rock
- Extrusive, Volcanic, Aphanitic igneous rock
- Hypabyssal, Porphyritic igneous rock

(phenocryst, groundmass)

- o . o , . A
Phaneritic (Wiunanuidaeaiuan) Aphanitic (biliunanusdasanuan) Porphyritic (1anen)

p;ﬂla:issium porphyritic texture
eldspar

GEO3102 sstineniiosiu
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#udnil (Igneous Rock)
Asmunitiudail (Classification of igneous rock)
2. FWUNNDIAUTZNBUNIAUT (%SiO,)
- Felsic/Acid igneous rock (SiO, >65%)
- Intermediate igneous rock (SiO, 53-65%)
- Mafic/Basic igneous rock (SiO, 45-52%)
- Ultramafic/Ultrabasic igneous rock (SiO, <45%)

Fine grained

Coarse grained
Rhyolite

Granite

Felsic

ing silica content

GEO3102 sstineniiosiu
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QL‘UﬂW (Volcanoes)

gyl fe fivsevaslaiifiuvaaunarviafiny visavsaasatiaazaanu
gﬁq‘[ammxaztﬁﬂL‘flmﬁuua::gLmﬁusau 9 daulaty Tnen1sazauvasian
iu
- Volcanic eruption (extrusion)
- Magmatic gas (magmatic eruption)
- Hydro-eruption latih%eu
- Phreatic eruption $nldau

GEO3102 sstineniiosiu
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QL‘IJﬂW (Volcanoes)

N151ARBNNYaY magma wghalandl 2 wuu
1. Fissure eruption tAgiauinusasuan 1Hans1ugs (plateau)
2. Volcanic eruption ta@aufinudass (vent) Lﬁﬂgt‘lﬂlﬂ

Fissure eruption Volcanic eruption
4

v o
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QL‘UﬂW (Volcanoes)

gulnitlvajigalulan fie Mauna Loa (fiin1za1118)

- WurhAudnansiignuens 600 na.
- g9 10 fAilawwas 3nszAUNmMEE
- fiuay >1 1l
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QL‘UﬂW (Volcanoes)

gulwitluagigalulan fie Mauna Loa (iin1za11e) (sa)

GEO3102 5561381 20
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QL‘UﬂW (Volcanoes)

prnliisuuseiignludszifenans Ao Krakatau Gulatids o an. 1883
- wsdugiugs 800 was
- iinUadin 300 LwAs
- Lﬁﬂﬂﬁ'ug\a 30 WAT

- AUANEUTENI 36,000 AU
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z el (Volcanoes)
é’numxgw'ﬂvﬂumwﬁm’m (cross section of a volcano)

Volcano Cross Section

o o2 © . gas and velcanic ash

main vent
lava and

pyroclastic
layers

GEO3102 sstineniiosiu
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GEO3102 55613

QL‘UﬂW (Volcanoes)

é’nwm:qulw’l,umwﬁ'ﬂmw (cross section of a volcano)

i e SRR /0
BTN
Crater > s [

Main vent

Secondary vent

Magma chamber

2. A5l Lwges
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QL‘UﬂW (Volcanoes)
Pyroclastic debris (iwiiufitinainnisszilinvasgulv)
- Volcanic dust auiauszuna 10° cm

- Volcanic ash

Pumice
- Cinders 0.5-2.5 cm
- Lapilli 2.5-5 cm
- Block Lapilli
- Bomb

L e v ad
- Pumice (ViuaAuLuawna)

Volcanic bombs

Volcanic blocks Volcanic ash

2. A5l Lwges
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QL‘UﬂW (Volcanoes)

wiiansuzyuaeguilu

1. Hawaiian type

2. Strombolian type

3. Volcanian type
4. Pelean type

Pelean eruption
© 2006 Encyclopadia Eritanics, no.

25

GEO3102 556i3nen
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el (Volcanoes)
utsguunlnanasz i eanidu 3 Uszian ldun

1. Active volcano
2. Dormant volcano

3. Extinct volcano

Active volcano Dormant volcano Extinct volcano
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QL‘UﬂW (Volcanoes)
aaungiuazdluvasgiuilnlzy
1 1,150 C %3au1nn31
2. Golden yellow 1,090 °C
3. Orange 900 °C
4. Bright cherry red 700 °C
5
6

. Dull red 550-625 °C
. wpaiuduaaiisadntas 475 °C

GEO3102 sstineniiosiu
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el (Volcanoes)
nsudsiinvasguulu
1. Composite volcano (Strato-volcano)
AMBesisenUszann 30-40° ﬁgmﬂixmm 10°
2. Cinder cone
AnuBesiiganuszan 30 ° ﬁgﬂuﬂszmm 5 ° galaiAin 500 w3
3. Shield volcano (Lava cone)

AUBEEan <10°, g <2°

(inder Cone Volcano Shield Volcano

(omposite Volcano

Lava Flows

Lava Flows Cinders

Cinders

GEO3102 55613

2. AS1Al bange3
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s

(omposite Volcano

Lava Flows
Cinders

Fuji volcano, Japan

GE03102 sstinedl

QL‘UﬂW (Volcanoes)

1. Composite volcano (Strato-volcano)

T : ﬁw'“‘\
\\ - Ash cloud

S _ Composite

s Volcano
- Lava
flow

Layers of
lava and ash
emitted by
the volcano

cone

2. A5l Lwges
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QL‘UﬂW (Volcanoes)
2. Cinder cone

(inder Cone Volcano

Cinders

Volcanic

Cinder cone crater
rock fragments

— i/ Tephra layers
[ Central vent A,,,Ji%m

Paricutin volcano, Mexico

GEO3102 sstineniiosiu
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QL‘UﬂW (Volcanoes)

1. Composite volcano (Strato-volcano)

Shield Volcano

Lava Flows

 SHIELD VOLCANO COMPO

caldera
vents

magma chamber

Mauna Loa, Hawaii

®Study,com:

GEO3102 556i3nen
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GEO 3102 #i84 3652

WA AZILBEATERS ANATERS
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-@ #u (Rocks)

3
e

Py wdesmunsiiala 3 viia Ae

1. #udndl (Igneous rock) R

3. #uwds (Metamorphic rock)

GEO3102 sstineniiosiu

U fa aflunssansiiinannsTiniuagvasuined 1 vila
& e o
WU wazUsznavegiludiudrdguaaddanlan

2. funznau WioRuay (Sedimentary rock)

2. A5l Lwges
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@. Indnsvesity

2 i A

Lithification Uplift & Exposure

Metamorphic
Rocks

GEO3102 5% G 3
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Ny

Aunznoy

Funznou Wuduiiinainnisiivan Sadavaseunincig q uuia
TanAIUNSZUIUNITNIEETAINGT LAZHIUNTZUIUNTES19AURZNaY  UIsil
38n91 ugu (stratified rock)

Grand Canyon, USA
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Ny

Aunznoy

wvadu 3 Yszan 1dun 1. Clastic sed. rock

A. Grain size

*Gravel’ > 2mm

Pebbles

4-64 mm

Granules

2-4mm

Coarse sand

0.5-2 mm

Sub-rounded

Medium sand

0.25-0.5 mm

Fine sand

0.06-0.25 mm

2. A5l Lwges
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b?\‘ Aunznau
(si9) 1. Clastic sed. rock

Framework Grains 3
(allogenic)

Cement

\_ Matrix-supported Grain-supported Y.

GEO3102 ssinenilasdu 6
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s Aunznau
(#19) 1. Clastic sed. rock

nszulunsassiunznauwiin Clastic (Lithification)

1. N1359AA2 (Compaction)

2. MSTauda (Cementation)
winvasssidou
- Argillaceous

Sediment
- Siliceous
- Ferrugineous
- Calcareous Rock

- Carbonaceous

3. nsanWanngd (Recrystallization) \ a

Lithification
Compaction Cementation

- * 2

= )

50-60% water

l !

az.

\.‘ 8
10-20% water N

e

[Lithification

GEO3102 ssinenilasdu 7

2. AS1Al bange3
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wunznau
(#19) 1. Clastic sed. rock

sediments

sedimem:arys "f

rocks v

conglomerate sandstone siltstone shale
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N ARunznau

(#19) 1. Clastic sed. rock

Clastic Sedimentary Rock
Formed when rock fragments are

Sandstone
Sand-sized particles.

Conglomerate & Breccia
Particles >2mm.

Conglomerate Breccia
(rounded particles) (angular particles)

deposited, compacted and cemented.

Shale
Clay-sized particles.

2. A5l Lwges
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Aunznoy

(§19) 2. Chemical sed. rock

Allvis Fan
Sand FlaUCarbonate  Gypsum
Umestone

Deposition  Salt Pan

Ory Muctiat

(o Cross Section

Evaporation Sait Pan
Infiow

R, .
N N Grouncwater Groundwater
Flow Gypsum Limestone Flow
sifon
Fresh to Brackish
Stable Lake Level Unstable Lake Level

GEO3102 sstineniiosiu

2. A5l Lwges
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s Aunznau
(§19) 2. Chemical sed. rock

Gypsum

GEO3102 sstineniiosiu

Chemical Sedimentary Rock

Dissolved minerals left behind
when water evaporates.

Halite

Limestone

2. AS1Al bange3

v o

N
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’\ Aunznau
(sia) 3. Organic sed. rock

Organic Sedimentary Rock

Formed from the remains
of living things.

© geology.com

Anthracite Coal Chalk Coquina

GEO3102 ssinenilasdu 12
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N a
, wunsnau )
AU wUIRNAAIW 9l

1. Lignite %38 Brown coal (tllasusdiung a1unq)
2. Subbituminous coal
3. Bituminous coal

4. Anthracite (ﬂmmwgaﬁqﬂ)

Anthracite Bituminous Subbituminous Lignite

GEO3102 55613 13
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\ R
NURASNDU
a a i ' < a 1Y) '
10 3 vilaunznauiinaialudrsdu dunsautseandu 2 vliandn q ldud

1. Clastic Sedimentary Rock

2. Non-clastic Sedimentary Rock
2.1 Chemical Sedimentary Rock
2.2 Organic Sedimentary Rock
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Aunznau
ANSUNINTZRY

- Wudiudinusnniigaluduiialan (surface)

- Usnaiduniu fifunsneusgussainm 3/4 vasuinafialaniaun

- imunnAe #uRuau (shale), #umsne (sandstone) uaznguituyu (imestone)

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



don1saauysznauIvIssalingnlanuy GEO3102 2. A5 Laeges

Slide 16

\

Aunznoy

mineral
dissolution

It, mud, clay, lime, soil
vein calcite
vein quartz
chert

5 travertine
mineral limonite

' ysedimen < recipitation  hematite

pyrite
weathering and erosio) deposition

compaction and cementa
igneous rocks (lithification and burial)
stallization

rhyolite
andesite

melting «—— metamorphic rocks

granite, diorite, gabbro

slate, argillite, schist, gneiss, marble, metasandstone,
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Aunznoy

Snwaizialuvesiiunznou
1. Usznaudaetuduvesiiusufundessinnazneumand
2. finazBueiaiududy q
3. Tneiiluazsauninfiusaiiuaziuuls

4. finflgnfndussiagluiiu
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AunzNaU

Iansvasiiunznau (The sedimentary cycle)
1. Destruction (M3¥11a18) Weathering (physical, chemical), erosion
2. Transportation (ASWANN)

3. Deposition (MsWiuaL)

4. Reconstruction/Lithification (Asa¥1s#ulai)

GEO03102 sstimeniiosiu

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



FAan1saaudsenaulvIssalIngUasfiu GEO3102

Slide 19

Aunznoy

A1359AL389%U (Bedding)
® Bed Stratum, Strata (Sendufiunznau)
® Stratification Stratigraphy (d1dusiunznau

Strata (plural of stratum)

Disconforrrity

Disconforrriy

Angular Unconformity.

Nonconforrity 3|

GEO3102 s5ianenilassiu

ﬁo@ﬂwaﬁauua Stratigraphy

Grand Canyon Stratigraphic Column

Kaibab Lirrestone

Toroweap Formation
Coconino Sandstone

Fermit Shale

Supai Group

RedvallLirresione

Nuav Limestone

Bright Angel Shale:

Tapeats Sandstone

Permian

Pennsyivanian

Mississippian

Terrple Butte Limestone Devonian

Cambrian

Precambrian
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s Aunznoy

Snwazvastudiu
® regular bedding (parallel)
® current bedding
® false bedding, cross-bedding
® graded bedding

cross-bedding
® slump bedding

® massive bedding <)—_ﬂ°L——7

ll’ LT AT
I’IIIII/ ’II
Il/%%”
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Ny

Aunznoy

Regular bedding (parallel)

http://epod.usra.edu
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AuUNZNOU

Cross-bedding

~
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Ny

Aunznoy

Slump bedding

-

GEO3102 55613

2. A5l Lwges
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5 Aunznau
Graded bedding
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, Aunznoau
W5l (Geologic agent)

1. ‘13'1'11/@ (running water) sorting, roundness
2. ay YA <2 Taduns

3. ﬁ’]iﬁ’luﬁl‘]\i assorted, angularity

4. NI kAazUNIEYNT - variable

GEO3102 ssinenilasdu 25
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Aunznau
MsiaYInAinA1ussH (Fossilization)
- Trace fossil
- Derived fossil
AYUEIAYVBIYINANAIUTIN
-2y
- dnnuIndeu

GEO3102 55613

dnvilae 8. A517al Taeges arvndvngiiaansuazgiasaume anzuyseaansuasdauaand aningrdesvigaiugiun



don1saauusznauivissaline oy GEO3102 2. A5 Laeges

Slide 27

,\ ARunznau

AIUNINTEINY
. ﬁgﬁ (upland) - fiag
« i (lowland) - WusnATY 1 sy
- luan3U (continental shelf) - W‘Umn‘ﬁqcﬂ
.« fianadunU (continental slope) - nutfosas
- nziadn (abyssal sea) - Wiwu o

submarine shoreline plain
canyon

continental
slope

© 2013 Enoyclopaedia Bri
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Aunznau
dnwazlaseadredu o lufiunznau
- mud cracks

- foot imprint

- raindrop imprint

- ripple mark

- concretion & nodule

GEO3102 55613 28
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5

GEO3102 sstineniiosiu

Aunznau
NIZUAUNITUYNAZNDUTITUYIA
(Sedimentary differentiation)

d1mniitaaieanwe nszulun1siiasuenaznaudil
a9AUsEnauwmilauny anuauluwraLfganuvun

29AUsZNaUYRIRUALNaY Conglomerate

- quartz - calcite

- clay minerals - rock fragment:

2. A5l Lwges
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unznau
ngn1IAnAznau lag Nicolas Steno

2.1 Law of Original Horizontality
mMsanaznauvasasla 4 Annu drliflerlssunau azanlunulsuiaue

2.2 Law of Superposition

Y a a . Y da a Y a & o =
dufiunznaufinnaznaurou suluruiifienguniige vuiunegdaunazi
& o v Y a &
ongdesduluauaiu suiuuugaazll englioeiige

bbb bbbk add b e d

Youngest
]
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Metamorphic Roc
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.@ #u (Rocks)

N )
e '

fu udsmunisiiald 3 wda As
1. #udnil (Igneous rock) R
2. flunzney weRiudu (Sedimentary rock)
3. #uuus (Metamorphic rock)

GEO3102 sstineniiosiu

u e allunSearsiiiaaInn1ssIniuaguausasid 1 wila
& g e w
Wl wazUsznavagidudiudrdguaaddenlan

2. A5l Lwges
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= Tndnsvesiu

Weathering
\

PR s’

2 i f77

Uplift & Exposure

Metamorphic
Rocks

GEO03102 sstlinenidosiu
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#uuds (Metamorphic rock)
fingneunys

© geology.com

Quartzite

Phyllite

GEO3102 536ine
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- #uuds (Metamorphic rock)

Jadenvinlfinanisudsanin

WEATHERING = :
o= 4 EROSION THEROCK CYCLE

1. Anudau (Heat) 200-700 °C
/9

2. AUAU (Pressure) TRANSEORTATION

- Paeeszndnadinusionas

- TADUIUAINUUUUNINTY

- anuAnlunsivasusuas R
P Heat and for Pressure
% oaua , {souros matari)
veasavininauslua =

a a o ' < ' a
- iamsimdsufisznIadiausangluiiu
- ; & o
- iamswasundasiiedu (asedsne)

- iaMsdnteeRaludvasus
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- #uuds (Metamorphic rock)

v s
VEILNA
o X " v a s e o
nsuUsann azfinduneludanian Tuszdudnndiusaihulinsuns
uaz uleda (zone of weathering and cementation) uwazliagluusimniinig
yasuwmiallvdvasiiu (zone of remelting)
nsudsanin agvinliiiansilasuudamiaaiwasnelassaiisvasiiu

d4a X

o o @ v o v a = an yea  a
WafazUsui limangauivanitzuaindauiuasundasly Jenafildffe Auiiinlu
Insiazuansnsluaniiufa
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‘ #uuds (Metamorphic rock)

FUAVDINITUUTENIN

1. Contact metamorphism tiA1NN15
o a - v a v =
unsnauvashuniadlUludiudrafes
- qoungfifivanedg
- A7NUAU 100-3,000 ussennia (Indralan)

wiiiaudseantdidu 2 wan fail

=p.

- waniiaan
nszvidefudnafes
- wanfiifnanansazate hydrothermal i i

vufisenduiiudrades
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#uUs (Metamorphic rock)
YUAVBINITHUIENIN (sid) 1. Contact metamorphism

1km

.
Ns

S ~
N

: e
S > X507 N
- I e

M g S &

s

23

/
Sandstone / Quartzite
|

42

2. A5l Lwges
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‘ #uUs (Metamorphic rock)
YUAVBINITHUIENIN (sip) 1. Contact metamorphism

= 4

Recristalization

(caused by heat)

Limestone Marble

sandstone becomes quartzite

GEO3102 55613

2. A5l Lwges
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- #uUs (Metamorphic rock)
FUAVINITHUTEN TN
2. Dynamothermal metamorphism

- gungdl

- AAN19209AMNAY

wiseanilu 2 vila fe
Waluuitauddentan finisluanagunse wu fault

a a ¥ aa o a o a
watduuSiandne luwanidinnsluadavesudanlan sinazd
QUNIUATAUAUES

il y
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- #uUs (Metamorphic rock)
YUAVBINITUUIEANIN (fiD) 2. Dynamothermal metamorphism

Regional

Dynamic
Metamorphism

Metamorphism

™
Contact '/
Metamorphism AL
Pressure * Faulting
— - P
Heat Heat Pressure
GEO3102 ssinenilasdu 11
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‘ #uUs (Metamorphic rock)
YUAVBINITUUTANIN (sw) 2. Dynamothermal metamorphism

Sedimentary Metamorphic

GEO3102 55613
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‘ #uUs (Metamorphic rock)
YUAVBINITUUTANIN (sw) 2. Dynamothermal metamorphism

Increasing temperature
S '

Increasing pressure

Page 250¢ Earth:Portrait of a Planet 3/e
Original artwork by Gary Hincks
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#unds (Metamorphic rock)
FUIAAUSLIAIAANG 9 VBINTSWUTENN

This simplified diagramil the relationships of ic rocks with their parent materials.

GEO3102 536ine
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#uuds (Metamorphic rock)
Tassas1svasunds
1. Tassademunuuiiunznou

2. Tassadreluiiofiu

2.1) Non-foliated metamorphic rock
- a v
" Yeaazidaavsaeunla
= WauslsisinnsBeedalidiu
" fyazliuang rock cleavage

(Fuuanaanainiuldde)
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#uuds (Metamorphic rock)
Taseas1vasiunds

2.2) Foliated metamorphic rock
, WNRTY
wanIwUILAN wUswuawanmaiieenlaly
n. Slaty (muriaaalusias “esclat” = fragment = splinter)
2o P P
uaniluBuidn q uesirendesganssaiSeaziiu
2. Phyllitic (1191030 phyllon = leaf)
Winanusiuusan 9 wanawiiudreaan wuauanuuuiiluginin slaty

Slate w3auvuIy

Phyllite
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#uuds (Metamorphic rock)
Taseas1vasiunds

()  2.2) Foliated metamorphic rock (sia)
A. Schistose (M®N3N schistos= divided = uusaanlé)
ldiAauduy vsaiivlddaaudiennda flvualvgindn
slaty wae phyllitic
4. Gneissic (Men3n Gneis = spark = Usznia)

finsuanaudlinfisdunsaufailaguiuns

Schist Gneiss

GEO3102 sstineniiosiu
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‘ #uuds (Metamorphic rock)

NANISIS89R Y0 9us luRuladinsanseyin

GEO3102 sstineniiosiu
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#uuds (Metamorphic rock)
A1sALUNAULYS

- Fmunaulassadisluilodiu

) a
- wsfinuanluiy

YUAUDIRURUST
- Juaguiiuiu
- YUAURINITWUTANIN

- ﬂ?ﬂu?ulliﬁﬂaﬁﬂ’ﬁuﬂiﬁﬂ’lw

Garnet gneiss Chlorite schist

2. A5l Lwges
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#uuds (Metamorphic rock)
(@) NITIUNAUUS

compaction P

clay shale slate

high P and T

Pandlow T phyllite

W

. .. very high P very high P
Lnucaschlst é. il

high T very high T

Talc

kyanite

\
Chlorite, Tale, Mica msudsam lu'q IS

Garnet, Amphiboles M3mJsannguisa
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#uuds (Metamorphic rock)

Th gravel, sand, silt, mud, clay, lime, soil dims'gm(lm
e - vein calcite
vein quartz
Rock chert
. travertine
% mineral limonite
ry precipitation hematite
pyrite

compaction and cementation
(lithification and burial)

CYCIe & /sedimen 8
weathering and erosion deposiuol\‘

igneous rocks
crystallization conglomeraste
2 sandstone
i i mudstone
rhyolite sedimentary rocks nxdston

andesite i
greywacke

limestone
O marl
- chert
'metamorphism gypsum
salt

eat and pressure)

metamorphic rocks

granite, diorite, gabbro

slate, argillite, schist, gneiss, marble, metasandstone,
t
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AULAZNITIANAY

AUANIYYDIATIN “AU”

1. Pedological aspect
o v ad - ; o &
Ay Aawmingsssuvd MunAguilalanagune 4 LRATUAINKE
YINIUUTHNTNATORWIVSTLKAZUIUALBU D IngRANARNLAGINL
2. Edaphological aspect
fu Aamingfiinduaiusssuvid saufuuduu aindu
' ' o v 2 & a & 9 v oa o o o
NANVILIFINANN 9 Naatednluduaniudes Audunieingiies
o ' v o & Y a 4 ¥
yWaag saufududuuis q veuialan uazidlafionniAuazuidu
YSunaiinungauud 9e91ea13u wisuneyelunisdalinuaznis
w3AUlnuaINY
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a o o P & s, o dwy a
Yunsiadunseans anvazaudean wazilunwanddanldaineniiy
\

Fusezauda (Wviation) iJutuiliiiu

Ujiseraiodrsdaiay uazlinig

Hefusingg anuuisemand

wisandaqeunnia

YU
3

7}
andunia (iugausin) Bedrock

a

azaudrveusAumiloagenign dnwy

Solum or “true soir”

\
]

Topsos

Subs.

1as9a519989%URY

Partilly altered
parent material

Unweatherd
parent material

AULAZNITIANAY
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Uadiinauaunsaireiavasiu
1. glienne (Climate)
2. fvuazdaddindu 9
(Vegetation and living organism)
3. gnwinudi (Topography)
4. Yanduriniinfu (Parent
material)

5. 1721 (Time)

GEO3102 ssinenilasdu qa

AULAZNITIANAY

Organic Layer

Top Soil

Sub Soil

Parent Material

Bedrock

2. A5l Lwges
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AULAZNITIANAY

UJadeatuaun1sainefiavasiu
1. glienme (Climate)

a

o & 3 ) o ¥ dogua
*  anudau Audy wazuiay WuRuwdsanaufivinliinfy

3

Y
¥ a

*  arwiuge mevhuitemaaiivasiuasinléa silAnduiu
W fiaussinsawanmansanled (inRaiuasine)

. U'%nmﬁﬁﬂ'Jw%uuazﬂ'%mmﬁmuga azag’u%mmﬁuﬁﬁﬁ
gfinniAuvuieudu (Laugudgas) ilMAntuduiinuindd
NufiwngfionAuuusugy uaziwanuas (Tundra) wududud
U9UN
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