I{fall
ALl

National Center

for Curriculum Development

Aty oW1 psle

SOl QLS - pele pie LTI Caall

J9¥ ol 3t Juaa!

R s il 5y 3 ~

(G ) o ol 2 S Cw‘M‘M..'UJ" 2 ooy ekl As 5 9o

& ZAL jglall ko ott 38,80« 5L ~
&Y G slall G b e Sl 1ds e oSS el s (o SS1T litesd ealll  shad 2l 1 S AT

O 06-5376262/237 () 065376266 () P.0.Box: 2088 Amman 11941

ﬁ @nccdjor @ feedback@nccd.gov.jo @ www.nccd.gov.jo




PV O (NN USJS P EH U IR SIS | FEV N R NN IR S PP 3-S5 [ PO
6 (2022/26) 5y oAl Ay J ek 5155 <0 2022/5/12 5 )6 (2022/3) 5y o G e all - lad )
2023 /2022 syl oLl e ey 0 2022/5/29

© HarperCollins Publishers Limited 2021.

- Prepared Originally in English for the National Center for Curriculum Development. Amman - Jordan
- Translated to Arabic, adapted, customised and published by the National Center for Curriculum
Development. Amman - Jordan

ISBN: 978 -9923-41-314-2

daWbl 433, Y1 AL
b 1 aaslls gls gl Pl o3
(2022/4/1986)

375,001
gAbdl ol b 1 5 a0 Y

b I 3S all [5Y1 alp Jadl): Ial CS  odall pll je ) Ciedl e s oY1 p e
2022 ¢S jall 10lae —. gealiall sk

02 (96) 1z

2022/4/1986 .. ,

Jgaliadl | fodaddl S grmns | [l 5101, fodl | [ualiall s 1 lics

i DS s Ty e a2 Y5 ol 5 o 0 0 Ay el S 3201

All rights reserved. No part of this publication may be reproduced, sorted in retrieval system, or
transmitted in any form by any means, electronic, mechanical, photocopying, recording or otherwise,
without the prior written permission of the publisher or a license permitting restricted copying in the
United Kingdom issued by the Copyright Licensing Agency Ltd, Barnard’s Inn, 86 Fetter Lane, London,
EC4A 1EN.

British Library Cataloguing -in- Publication Data

A catalogue record for this publication is available from the Library.

p2022 /-~ 1443 (4w L 531 dnall



w

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Leaal

el 3,1 g oladYl: LoV s ol

LGOI S VR

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ M‘ J)‘)l\ J‘JJM‘ :ZU"“)"U‘

(Lo 5200 ot N3l sl 5 ol 2

3.,\9-‘5.}‘:\.&;-\]0

,,,,,, Ko o) k) ST A B )
)M\ej&: DT el
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, @ﬁa&\:zuﬂ,.ﬂ\
Ul 13

,,,,,, ERLH ISR A PR [

: 3.,\9-‘5.}‘:\.&;-\]0

L Sl sliall 2 s )

............ . Q‘jw‘ J\J?u\ . ‘IU.AJJJJ‘

,,,,,,,,,,,, B, ‘k.:zu tucij:zuw)v\j‘

............................................................ éw‘g‘ﬁb3w}.ﬂ‘

LSl lall de o ol 1l sl s o1 5

3.,\9-‘5.}‘:\.&;-\]0

Qm‘bﬂ

ol st







N
dadial)

el oy o,V O 5 Tias Gpasaly gl I Ll 250,31 aSeall Olag] n B
Abedl oo J) eodadls & ) 35055 pe 05l caliall gk cb gl 5SSl e ¢85l
Aodzzall J 5l 3 ol 3T 81l s ¢ b mall oal stnes s,V e el Como 05 el 5hat s sl
S Sl s cadall ool doaizy ol 1 Ll Ll S Bk e Vol S s e
b gl ol ) e 83615 il pal) ) sall 5l oalialls &3losdl aoalioll mass (KL Jo s
el I o 1 ) o Lgalonndl Lo $Cdle azedl 1)1 bl 355 iUl sl Sllas 3
p sl ol Y1 el Y ppeliae aioes SLSTl Lin ol Mb bl LT ol b Ll
W\f&ﬁuydwb»\;mﬁj\u\)@wmyﬂm@mu@,\;\u\ﬂwguﬁwj
vaJ\v.liloﬂbuM\wcuUsdl&WLj &LJJ\MLQ...»L» —dnd C3 )l B fMjc&.)LJu\Jr.J\
sasde Lo 5 b g5 cankad)l Lkt Lloall 3 SVl LIl s Mu\ el e B2l
e dlazel e s ¢ vl.d\ Sllas s L o 2SI pldeal s ol S Ja-j cslai D
Ll s LN o sty il s gl L o) Sl o slall o) fomty U1 kel 5 STEAM

ol Llad s e el Obsdl el

SW o ol g8 oo Sl Ciald Bl o,V p ke LS e J NI ] ol (5 g
g 35 IS (6 57 o3 55N ladall s e o sl ST, 5 el o gl 5 LY i)y Sl
wwsw,gd\,w@wrjbcu,j)JJ@WMW\mbw@j‘umﬂmﬁud\p

o ks IS By B JIge & b Jazedl s P PRV SRS - [ CUE] E i R e

s sl e b go o g 3n IS Bl b e el iy oS AL 2Ll (G peall JRBD)
S 5 el aas Al G JS g b el sl s ¢ pas IS Bl ey il AVl e

S 39511 a5 ol e e (g s (s donll )l a1 S CLSIL ol 5
BB Sl (o Akl o 5 3] (el s sy i e ool ¢Sl 5 2 el y Il s

r.l*:ﬁ\wubabd\L.«.:S;cM\M&JS;W\iﬁl@.ﬂlabwbd\.um pov; *@Wo\&b

1V e gall akail o 31 col smmo ) dpdkoell Lo LS o 1y S ¢ ool vmw ol lga s

ekl e Sy

‘\\x ©\

$\e

5o 5 s alll
Al pkd bl S Sl

5






3 3
33
2 0
1
5 9
b
513
i
13
) 2
1%
4

nu.
n
> — 3
- i ]
=

&gl ) S35 L




> «dalall 5 ,Sal)
@jbglom‘b‘uigbgj S35
350 el Ol sl g o SIS LY
3..;;:.3 NS e & gd> g CZ\._:.x.;...u\
.* 3|2

r

&;&J‘,b@m :Js¥I el

g OB S sl 5 s N6 S
SETR (SN JP YW UV [ YRS /FPY

gl edl slace Yl odia dle| e

Lacall 3l godl 3l el 2 SN )

s Sl ed 55 s s Sl
1oyl e el aals; 0B sas
(Ol W LS 58 Lhamey Lo (L insclal




Al 3 ) gall i) il g (ASad) Ladi)

el 5,1 pdt o 0 5o 38000l 1 3 023 3 Bkl Sl 10 o Stall 5
I LN Lﬁj Qw\ J)\}J‘L;ed&w.“ JJ.Go.)Lﬂ)JJng?(A.LW JJ‘ :\;:.J‘ uMU
QL@J)J?-}CEJLJ\
Jonll ot
alall Sl and Latle foas A1 Y1 L1 3T @

333l b oY 58 e e O sleT O ) Ldldl lslam Y1 Gam Ol s 025" -

"G,517 billion Jl e 2050 ple Ciama J ghomy Il DK 3o fraos S ¢ Satns

sde 85 Lol Bl 1 0f 3 epal il 0,81 b Emall s ) gl Gyalfelpall s O 853" —
Mgl el xgﬁ‘)uw\,wuwwjbgwqy&ﬂ\g,s)sot“g_w

o8 r};m,u sl o Lgtbl Loy cE3Uall gzl Jne sy ) & M&MJ\ 5o Il o -
é,y’ﬂ\:ﬁ;ﬁ\&y\
Ry s <51 ALy AL LU S i3 ) W B sl a5
Mgna sl
AL Sl ] 8 pamn IS 5130 o el games T | 533 /M5 LT 5 51 ©
el e Ol sae sbs 3l L3t sdaTy (L st s ,Ladl b oo s 31305 25LET ©)
wole sameall L el L] ELS 5 A ki Lo o1 @
IG‘.:':;‘.»YUM‘
ool sloallS (inglall 55 all Ol 5l b DR e 835 e OF (S0 S 1l 1
23 ol olLadl
2 ﬁ [3 “. s
B 55 bl pa e (55 513 38 1 Bl | e Gl AUl 0l Jms b3l 36 50 .2
.u.ajwcaws)\f
ubua:,w\jwu\jw\ubwp s 3 sl 3

o



$ula i jla ol
Population Explosion
Demography (&) ale) Ld| & sandl)
DI 5L 5l sl | Demography LS sy
SE Le: o285 (Demo) (ks e 035 Aals
sl e 0550 My s 6 ] sy =53 (graphy) s
aidm e gom ol lgl e OB Ga by Lelind,
Lodadl Lyl 2 L3152 50u 11 OL5 10 O e e
UL PPN FOWSIAPS vl [JEF BVCNN |
Population Growth L) cilelagd) 33:
izl lam V1 UL e 0B s dazey
Loms L3 3n b O Iy dal o J gy LY &l
OIS o o pa5 SIS ¢ 3l ol g 5 03 6 Loy
Jro Znlall g cutedl )i I e JUas Y ke LinJall
adall 85 ialall o)) 5SU1 ye Bl &l ol el
JSCa) il OB e 3 Ol sl 835 oo Lne ey Lo
(od /1)

(1) Sl
s Ol Ly O o (D)

1 uwjall

: S\ a,m\}

-

(o s o OB e sl 1y
e o Nsu8 S0 Sl
] el sloce N oda e
:@i!:\.“a\}\x\{
.L;&MJ\)L?@\I\(:)@ ol -
O&_.»JJ_DU_::UM‘ c;ji =
ol el Ll s oY
.OAJ'JU
) O Slael sV 2sLT -
oW el OF Ky
: Soddahl g eis\ah| <
o] ot OO P P DO |
Human Population Groups

Carrying Capacity :,Ji_,J LA
K Y

KPopulation Explosion

J




O

o5 OB ALl (6 s
Lalazad) S 05 5o b
S B jaslasdl
Aol sy (S
Jeol sl SIS 5 el Iy
o olazm V1 sl |
Jotl sleiinni g 50

(83 >wn :L_;.e|}x.>- o

Z

Dl o L VI o Gy
lelam Y15 134l 5. 08

) e 1 5 jmadl gl Zala)
= O Ll lslaadl

s

RIS

>‘9.L_>-§

(1) sl

L Oles it 3 O e 2(00)

L5 L5 Olos s 3 O e 3 il il

T 3 Lede S A1 UL 3l 2o San s
s 5 e s ] OS]

OB ALl el Lgliag 5 ¢inlel) UL jslaas N3
m&bu@w@@@w\wuﬁW\@w
555 s (S R A e 5 U3 5 530 251 3

JS 3 OIS Lliay s el 2 UL jslan 150
@&wy\wﬁ\uw\wuw‘wt@u
e LB F 30 Lo 5 i T g 35 e Y
SIS 5 . 33alls el 515 3l 15 55Y 1) 6 5 S0l Ll e
Ll 5 3Uie 5 0Ll iy oS8 18 el S5
e T o T ddane ) Led 4tims Cal 53es bl 3

0ol jror alae 5 O s el ol Y1 e s o Gl
e i Lo s 4l jaslas 0555ty o ol
B ) B Sleleaddl -l DLVl 251531 Lgn o Lidle
Ole gazs o L;_./Uaf ol ez 5 . Human Population Groups
el 850w 530 e L JBT 5 5 U sy UL
Lo G ole somall



2 5%

Sl B2 LB Slelaad) 38 doxny 23 Moty
\.Laj.a@ﬂ\aijjc@\ﬂ\uijmw_;\wjﬂ
ca\_:aj)\Ji_u)\,wpgj_@@w‘ﬁ_udsugdw
é,u\suuiﬁeijg;@o,srwrjuw&_wmép

OB Je s g

Stages of Demographic Transition ‘“,é\j‘-wﬁ\ Jaill Jal e
L 1 ol iel) G DK lelandl pailast s |
5595 s 68 gl s o 5 Al o e O D e
Jol e S Il e Sass g 5T Gs b e Slelesdl ada o
N1 el 4 55 e Sl s (2) JS201 el ol
Sl

o oY1 e gl Ve s 3 1) )
Sl ool Lo sl Il Ve b odos el gy |
ORI s § s O

oLl Ll el yoll oY s FLUs5L s 11 o el
el djb\%gizuwg;pwvi”%; '

40 fr i Ll g0 —
ot g *\ o[:j" __________
35 > AN

‘\
~~
30
. \
.
25
Q‘ \
‘\

20 .,

‘

15 kY N

10 e

o
....

z

T PRW PN PER P

(€ g s 1000 )
pd

e el 3 ,uc..w;,,an 09 piadl o A g}fw!,§=ulg,ﬁ!
(LY a> L) (LW a> LD (W Al L) a8l LD

B gl Sl ol (2) ISl
s Ao S et 18 son ) Sl o gl

123



L@,@b‘u\}q|uvmgcﬂfu,uuuw 2 U o

Sl a b e 5y & O slaed 3L ) L;;\ Lo ccoli ol <Y < u,aLbu‘

T BTN PEC| B . , '?*JUL;'?“‘“
5 j"J\ Q\J—:"“ ’;“.“ i CJ&J&A} cJ.;.s\ja.” g:)y.l.su %;9 g,al.a}ub O e m‘f“ 4.19-,0.“
s Zilff’* JIelal 3;\.{..\..“ BJLU'J\ WB cu.,&.a.g % L@:é.x.g g)fﬁ\ oo cC)L;.éjJ\
ELS 5 Ls bl gelg g | S iz
sads /w"-l*/‘@ul Human Carrying Capacity Sl Alaatl) Al
DA SN [ SNeds| s B Bl SR S Sl AEY

L el %L&ﬁ\&.ﬁd\@&..d\ouw\ ww:aﬂéw\pﬁf
‘wﬁ‘rw‘@w@b‘%ﬁ@b‘w” “)_MJ\:C:,&_“J\
wlelasdl 3ue Ll Carrying Capacity 4_31.o.>=.5| A | g_eJ_ij
«(3) Sl BT el L&SMWL&;UOSMJ:}\I:&_MJ\
WY mM\uL«;J\u;aJ_www PEEE TN

: u)\bbﬁft@‘@ﬂ\d‘ .wcwd_mﬂw /’
uuw\urwuww,xc}&wuyﬁnpwo\
bl e S Yy e a1 s e L
Lle o LeY (Uime 15l0ie 55 5wt paddl 3 51 e YIS
8 gy adoms e i g 8,50 gl >l sl ppar g oYl
oS AN 05 L5 b3V ol e delazddl (6 s
Al L ) edeo 5 a0 B lelasll L

5 e ) g5
s By T Solelondl s
) G

(billion) 3Kl s

¢ 28 .5

uuw‘)_«.’))bu)‘}_.p‘u_\o|
PR A_M \u_MJJc\.yli...J\

G 33 (years) -3l



Population Explosion u—'M‘ Jaddy

5L oL, Population Explosion ;;’lg.wj‘ Sy :33_&?
e ol sl 1 (635 Lo 66 oS Y dmay OB slced
A N PR W SCR o s pee Baall 3]yl
o el A0 1 Il 555 g S8 1 i i
@I 33y T G e Al gl SN sy s o
sde g d ) podl s 8 ol F LS ade 5 g1 oYl
sde il EaLy3 8, VIS paall g b 15 5. L3 I
EN I L .QM‘@,UJ\%}JMHSJMQ&J\
b 55 o ol ol Loy ST 35L )
Population Growth Rates g—'.w‘ Baill C¥ e

ol dew w,) 8 K 83 Jams O ) S 25
(4) ISl il L) s 5l 3 e L G o B s 21650

Dolassl ol y Ln tade ol pas &5l Bl 30l adn ol
RESNESNEN R P[] YT FOURE SUCS PP

(billion) HKJl sus

EEETRICD)
a0 wwﬁq\
;\»T&dux&dﬁ;ﬁzﬁbg,
6 oY dnay a0l
3\}1 CL"JLg (350 s L) Sla%re
é@\ji_uoj_iic_?‘s.\_g&
T o5 el 3 Uiy SIS
L sl G5 3L

.16 ¢8 ¢4 2

100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100

(years) -3l

£ (2100-100) 1 Lo 2l b I O s 5 (a1 BT 1(4) I
VIG5 01650 pls oo O s b adll i

43



055 O o3 55 ]

\_ NN

(02050 pls Opii 5|
el a ol oY |

elisl ) o laazmall
Tleliall laaadl 3

«(Mortality Rate) & Ls jj\dj\_su L

.(ImmigrationRate) g =14 ik

&,_w S S L
i b L S5
S S wlelosdl

- e 2 v o5
JA,‘J‘C_@\:L;_W‘Jg
L e s

ds3

O Bl mes OB e 58T slael Olazal s (Y1 e
Jolse s G OB sas 3 B3I eyl SEe Ll
el O gl e IV 5Ll ol e S 5 Les caie
ool o G 831 SN e & 3y ol LBy
bl B Lolall 8, 201 ) 3 (5 3005 25T s D3

&) 3ail) B3 Egall Ja gal

Factors Affecting Population Growth

) .

w ; ; L;f\jcuL«}‘JJ\jpjcu:Lw\J_n\f L@.ao.x_o‘_}_»\yd
ol S SRl 3 s Y el el s
i Joal s Ulas sl

nell Sl S5 g el et 2l Lo5Y0 f s Lo
Lr‘lba_ﬁaﬂﬂu_nsjﬁ@ﬂdi\_xcj
L s ) ele Vs sl ol sl Sl Ll Les

5 B PUCSPRRYCH I FET) AU X PRCH W P

el sl e L s e Bl e 20 sl > 5 it I

8 ) J gl Loald) lalameadl 3 s 5 A colaiinenal
¢ JaS ST b Eoeall e QL;J}; Sl sl o
LS 66 3l g Y 1 o Bl 31 5 s LS5

el ) Jsadl b Js Ll

oLl e Ll el 6 3 Slos G5
s O LIS bl I i g5l ol 3l

QLLYIS & 201 ) ol ol s el tnall 1 Lgaleel
b Lowall inle Pl ladst 55 20 03, Y1 5lie s+ e ol s
d.aj.o J>‘j_§>j_>yujwjuw‘>.l_9$\$)\u
i) C)Lwﬁ“ cides b ol sl cg\JJ_p.S\ Slees

wiycs,ssjﬁmfagwg\juﬁ_pw%;_a:w
A PR AT JUCTCRA PR [N [JE N [ B

VJL’J‘ ‘.JjJ L.leb«).s ;“9.)._“)..1..,2.:



B

Oolledl Githuwl ga0

#2100 - 1750 (yes Lo &bl 1 &0 31 5l Sl 08 sk ol a5 ¢ Y1 Y21 Jooy
edizadl J 5l sl 51 b

12
10 -
__%' 8 gw\o&.u.u /
‘gj 6 @UJ})
E 4 wiize Js> [
0
1750 1800 1850 1900 1950 2000 2050 2100

(years) -3l

:Cm‘ﬁ|,Jib;ﬂ!

G ) sl 3 O 3ue b sl Il G o dodinedl J s 3015 Laldl J 501 o 0,61 .1
0 (2000 - 1900) s Ls 431 1

I 0K sas Jray U il b aaall S8 0,50 OF Ky aS 2
02150 ple O s0a8

ol O B I O sae 35 S asl I 3T ) ol ezl 3

adall sl gadl Bgzal Jdne b Wl Ou sue sl L3 il .4



S PICE ARG /B JUCHI [ | LS FCH PPN PR FON SRS S E U | Vi [y
NS,

A Sl &, a D SSS ole Lol :@Q\ﬁw\yrw@>w1c_éj 2
O ORI 5N P L

e U OB sk 85l 80l Sy el Al i 1 Y sl 2l 3

O 3o b Gnd gzl 35U 50 &y stall Al g o il 0,0 e ol N1 2
e:l.xau:ﬂj_mﬂu_ﬁwirﬁcr2050ruu_:>v_xw\

2.2

2.0 -VM\

1.8 \M;\

16—

y AN

- \
1.2 N

A
0.8 L

0.6 ~
0.4
0.2
0.0

(%) (Il 1K 30 5 &y g B3l 1

1950 1975 2000 2025 2050
(years) o3l

22050 ple b JLI O se b iy sl 8oL 5U & el el G g1
#2000 ple ] ol 08 lim )l 5T di TRl al 51 & prdl il 23T 0
w - . e R S .e
LS Sadl SISV I el gl e ppdale S5 .4
21650 ple don 3oy B! Slebondl 230 S o(4) K2 e Blazel pezzad .5
20 SIK lelandt DUt o1y oo S Al ol ol s 21 .6

a7



dlcall ajlgoll wljiiwl

Depletion of Natural Resources

Al Jdo olady) il ( : Samh\ m\}
Human Impact on the Environment Ol sae s oSl asl 3l (635
cu,a)Y|cLM‘;LOoJ.>—jbchﬂuY‘u_§L~A_U\d_l:-g)\.)._w Mb,\,&\&@l 5L JI
§)L~a>J|uMo\LQScL€JMwJ|wLufHJ Ol et 45 e Lghaae b

)}@b&ywwoﬁbd@c?ﬂ‘auu\w% 3).)\_9:0_,; w.‘.. QC\VL}S N
P3N sl (A Ml sl e e s NI
55 0Ll ge el 3 bt o olgailo giel , sllits M
25 A, s U“‘L'@':'” f‘."ij I e b el sl 3 23UT -
ad g ed ol s ds J T 5 4]
il ol —adlelos! s oLWLNI el . R - PR
J“pﬁgs""' e ;ws_gu/J'.‘.?&Jt)w c.g"s_gd ‘9 J'wj f‘)Y\)J\jﬁG‘)y;—y‘f‘c,o}\—
Q‘J:‘.:*"Q‘J‘"lu"éﬁ"c:’L"ﬁ“k—ﬁpl‘"“a“")j—ﬂ“‘—)’j"gﬁ—}l “-ﬁj)’ﬂs‘j‘ub‘ﬂy‘j;-w‘%—é
obbd\é*"mﬂg’)))\g “A“HMM‘CJJ_@EQM:J‘%_?J_:S .UL&}!\J&U&)Q\BJU ]*]....j
o2 s o (NN Ol 22 LA o5 e e 85
- 5 € ) 0P ¢~ * | p ) v
(5) Jsadl sl flgslad [ ldila .uM|juLu A o s ay o
CJM‘OM&JJ!M@U\ ‘;—>J\j “j

Ao lall G Y15l ge 5

5 sl Sl o slonl 3 OLs ¥ il 1 2L LN 1(5) s » Adbuohlo uslihl <
) SIS 3 53 ) Lol 3 ) gl Bl 5
Apmpledlor Sl ot g UL:L’J‘ 9‘ _~ 6}" _ | Depletion of Natural Resources H
Soil Pollution LAeSs

3 =
Water Pollution ool o ls (S
Desertlﬁcatlon J;Ha:J\ Y

q ‘ l Eutrophication Z3ldadl s Sy
Global Warming  “ooJLJl | Y|

y
"""""



02V o8 S i Lns 1(6) IS
8 ekl 8 g WY oL d s

ol I ) AaS by |

(PRI B P VP P CU R VLo
Asball b
oV g g o U o 31 8 o
c,x}ag ‘?_:J\

é)j_xg OT(J_;Q-.{‘SL_A Cg)ﬂ
@«?GT;—*‘?—?&MUM
D O g ny vjw\ ol
A p e ( 5]
.

Depletion of Natural Resources 4kl 3 ) gal) i i
B3 gdmes mdall Laslas s Lalae Usny Lallss (5,41 053
Lisgdoes po oS S OB slacel a5y ol Sl

el 5l pmadl Glyaad ) 635 S 2oV 25l
5 EETN P PP I Depletion of Natural Resources
SAALOLREN o g3 0 53¢ H 5 asimdalls ) odd 5Ll
3ol gadl Ol alas ydm J it gdJI(6) JStdl daif. 51U
ol e LS Bl e (5 V15,05 3 lda S5 Lalll
b R[S W W O [ Y R
Bl Jorll (5 e 5 «cttZSE 13 o s Tonnds 3 ) g0 s OY
Of g ¥1da ST ges bl gnadliacdalls jl sodl o assla Yl e
Ve ] Saies O 5 Kag Y 58 s il NI e 5,315,005
i sareaiindalls ) el il e 0 S s L
o)l H g e LI 35 i JIes 5050 Lge r Il oSl

v JUP [ SRS P RO NP P B *T/



Soil Pollution 4, &) &gl

EEETTES)

el 2 SIS
Tl e “~>J‘ Ll Lg J-w 5}1 (gl Lgal 5o N Balaal o ey Il 5 el
3l madl s Ll ) %ul oA s S e P L e sy il
Soil Pollution i J &g d5 o7 a5 . eda s 305 ! ol ol Vs llanll o i garen
g5 gl S Bl L A paslas b o &t 55yl ISl o 5
Soil Pollutants 4 A1) cilisla BV Y 0 sl
RS P ae{C PP P EacH]

i e Sl e i I b A e D

z . . IR
&35 LY 3lod U g 13020 Lgtiay &l 25 2 4 3|

e st Sl 2 31 B

SULI ilasd iasedd! 3 s 25LoSIl 31 ol pliiel 1
Laglia) Jamiod bY@l e 51,081 e Lgnlis s
bl Ll 51 3, L el ool 2z A Y
Sadanu¥ oy N aslas o Ladieall ol (g I
MR L ol 5 i) s o 0 5l Lpadivy
(7)) sl T ULl s 5 )

w 2 P ¢ 2 v &
.@ﬂ\&%:@\yﬂ:@a\/

o boeedl ST e slied DBV lie el 1(7) S|

ST g STl ol ol ozl 5 gon 0 225 01 Koy I SV Lo 2 puizl]
04 A1 patlas o DilasS sl ol &2 Sl

sl JLa S

r‘ [ Lg ‘/ . -

c.i » (movie maker)
Saj)ij 42_3;'j\ C.‘)Ujlo
o—bl ot o e

s 2, o o (0C

L o
cu‘;‘sl;u /wj.&AiS)uT
= Sy [
aall e



i o5 250 (3, )

A o) L, S as

Escherichia coli i J 4l

P

SIRNFUIIR Y F Ot T
U o 50 L
ol LS Ui, o B
Ll ] e LS 2
o

W] z;j S35 3L
ol ol cdaslall sl
Lo 2515 =31
Lelualls I sadl LG
\_ el )

Y &
5 patoll sl - G 1/
ol:d\ojlu

Loy 00 ) o s s 5 3t ¢ luaall il s .2
Leatlas x Lo s
Water Pollution slsal) & 3l
Sl Jazes 4L, Water Pollution sLoJ| @j.ls G
L@.Lg?u Lo & ool s oS5 Lol 5 oliadl aslias b s
Zelially dely s & padl Slolaseuy O il ddls S8

Sources of Water Pollution slial) QJSS laa
bl ekl Ly Lnll 3 oLl Sk ol g5
DLl e 58501 38 e dially o lane¥1 1 el
Lo5laSIl 5l pmadl oy LA Ll Sl s 63, dasdl
‘U‘JJ'H 5 5o Y5 & Lt laal r\.bwb a2l

s e (._?-L;J\ i il

3 il 5 ol 0L Tl s e il 3 b1 3N A

EJS\JJ\w\ow\é)\ﬂglskfgw.ﬁb}\&_ﬁa{uq_ﬂ\
dd\g__xuau\j_mat_,,' S $33 @I Sl (S el
L@iyuj.;w\cb_“g;dﬁ;);_ﬁz;hwp@;j_@w
b e SN G 5 51, oS Jondy s
;;;.x;‘umjcd_;w\‘x_?axwu&naﬂglé;;_gu;u‘

(8) Jadl k. Eutrophication [ 314l o) ,5Y1 5, all,

LSRN SN el 1(8) Sl
€A 21315l s 25 Sy S :é,ﬂ




Global Warming (sallad) ) siaY)
2315 5 Global Warming Jedlad! 51 21 0f lu Sl

G NV dme gl e Basll (5 gl A 3 a3l i3l

Uy [ DU U S B [PES W Pt [

LV Sas ) s ol uiy o(1.5-2)°C ey i) |
S e 280 8 dpgs ¢ o2 s e bl |
Slall s sLoedl olin o pis $LiS51 ] (63 g 1n s il

Jlagl! Jme s Ll LA b o) gl o
) | RO NI R
ey Ghla B oladl i L Al sh 5 gyl 5 aedl :

g L sola 3 5 Jy e 0 Y W 66 T bl 3ol S /
- . j DAl Sl sl ]
ol s 1y O 50,0 AT 6 5L Sl Jins Laas )
LG 8y sadimenadl 55l smadl ) el G b e Al
AN I s L J B s et U e sl

&yl 30l

420
400
380
360
340
320

300
1950 1960 1970 1980 1990 2000 2010 2020 2030

(ppm) &) 52 S ST S0 51 58 5

(years) o3l

. EETEPRI(E))
JRCPRPR{IER Y SEEI:

Sbladl g Ler Wl adll 851 ol Sl s Jdne 3 Lo )5 Ol s 5 VLY
5815 5 L Wl SN o (s 5ms 8005 alall o i il s
’ g Lol O Slas
oSt 6 5 Ay cielenal 580 By e g5 501 | 0 ol el s

f—\.oJuJ\\.@.3(:\5Q‘Qb@\&ﬁbi&c&\j&\ohéﬁi&ﬁﬂ\ ol 3l el i i

e L J:,S Jg.&; ‘:S)PLH S| L“5.9 <ol )l us 0}35‘)7 dT \jwi &,L*SJ“—H Wl s

(9) S il Jbdl w3 1 o s S a0 31

el 5L 5 ¢ il el

ol olsl oY1 2l 53
5l e de U L3S

ST B 5L 585 5 1(9) Sl
Slizd) oo gl SN 30 S

NP IO
PR S ROV I oY
dea ¢yl SN 5.0 gy S ST
§ bl cd ll o5 G 51960 pLe

(223



VoLl jlsiavig Ugurall aguAli il

¢ s s 2| N 3 0 50,501 ST 30 318 5815 ey gl 591 gt ool
ks N A2 e ol o3 0 (2021-2017) o Lo 2l 3 (PPM) 05l e

2021 2020 20179 2018 2017 Ll /J.@..:J\
415.20 413.29 410.72 407.82 406.05 q'»\ﬂ\bjﬂf
416.170 413.19 410.64 408.06 406.06 )lj
415.67 413.85 4117.41 407.98 406.38 )LJ
416.62 414.27 411.63 408.59 407.00 S
416.90 | 415.12 | 412.36 | 409.31 | 407.16 SRy
417.07 415.18 412.54 410.24 407.34 QL?U.U.&S

IGU;;’MYMM‘

o Lo sl b 55505 SN0 SIS (Te8 b 0 SO ST LGB 5L 38 5 T il L1
.0 (2021-2017)

O sl B0 S alst GBS st 5 el I ol Al Gl sl L2
¢ (2021-2017)

O 5,5 AT G 58 58158305 ¢y omet I8 0,555 01 Ko N L 5BV 5 51 3
£(2021-2017) o b s 2l 3 (g g2l B

SN 3 0 51 SN ST 30 5 Sl Jnn St 5 g O Ky Y gl 51 4
(532l

Y

(237



Desertification Jaail)

f; 52l ZLQ\; 2l U Desertification J;ua:J! :;e}af

Lo 18 | il o L iy L it ol |

;\M\@j)dg@@%@b@l@?ﬁj ‘W‘Jf‘y

RO S SR A= /15 SN NV ¢ S P RSP PRy

ol | JlBLs) Ly sV cdlule s 0L |3
PVt

-

Causes of Desertification JM‘ ui‘ TLRx uﬂ‘ d—“‘&d‘

cJLhA‘Y\ZiQSUp_sbJMMuLMMM\

uuwaqmu‘yw\&”@f\g\fuw@.bw
rJ&jcwaj\dﬁab)U ﬂ\ojw\ﬁxg\dafdw‘uﬂ

GJ\MKMJh:bJJ\.J..AmﬂaLlA.c«j.L@JW\MY\J\W|
5L 36 . el Y Sl e Sl G 31 ) 605
ds;a; gd,bjuiigw S ladl oy sadl £ Lgasy 8L
J> \,w\u;)\ug&wj\ Lol oY1 Gl
“’.Jﬂ“‘iﬁuﬂé-’ﬁéﬂ‘g’u"M‘d‘ﬁj‘\ixﬁ}‘%‘wwrﬁ‘

il Ly gadis sV £ ] 3 Ll e an Las bl ol

(10)J,<MJ\

03,3 e Glu A1 el odislaadl L;»\M\ x.:‘)

Opf%}\wmwb,@}d@d»muummg

oo e dely P a0 Ol etdl s LSS 5
.ujw\a@,,m

=
Ol sde sLus3Y dmes
M:ﬁ\jsj.xﬁ\b.x_d\g.é
gl il pd g g
RS, [ 3 YN
LAl e — 5l
M\u3b3¢u\))|

bf,a_a.o.}‘ é)iﬁi/

ety

Ll ST sl 2 D1:(10) 2l
el
S A N o S ]
el




L da b Ol (1) Sl
Tkl
A g255 A Jool gl Lo 1l
NPHPES PR [ Ege
655 Ol ey oS
S el Sl Lol Manifestations of Desertification _aaill jaUia
3 pedes Jldmeall | il e JI & HERD Gl il tlge S a0 Sallae eacl)
\?aw‘yuﬁg e Loy Y1 B s sl LSl i (1) S
) gwu\f%ﬂuﬁdud&\ U 38 oy 8 el il i L
GO Loyt s
i_;:s.));‘)“ ):k.\w-.‘t > | WFU
g;:\i_,g‘ iy ] il Combating Desertification Aalll dadls,
Jlrme 3 o555 1990pLe g9\#3@\@j¢3w|tw|é\5dju\uigw
ol gy sl e 2 0 e SN el G b e et e glie b Eal
el 2 Fostr ot bl Ll e s e 0 DL o 5 e b e S
ool e Ol gt tlg | 5 e e e g . L .
ALl ey as s i il Ol el ds plaad il G bl B

oy )l dablowe 3 Blo Al dalatey ] )
)L?L«:Tj i ) )L?“,{Y‘ el ;) bj.k_.m.‘\ oLAj M.o:k_m.}‘ oL.o..SU ufd\ o\_w.” U.A ssla Y| u_”

s N §*“”Lm‘y\u_1.eu>ﬂ\@ayu_aq_!> fay g ¢ et Aol
: 1996 ale i 2ot LomblSad Ll

el

Baall 5l ol e 8 SO DRI 3L 1 3T ol s I SN L1
e SO [P PON [ P JONCN [ i [ L[ A e

S Ul D11 V] b Lom35 & A0 2380 (3300 50T 3
Mo o G5 el ela 5 5l s oldl 30 oy B3I w551 4
) o gl b J gl oy Ly 15 sl il 5

(253



Pl guall) Laald) &3l
(Gagal) grad cE) Quiigadlg <Yl

Noise Pollution

ca 25 wuv\c@dsuﬂww@,fg Sl Gl s 20 S 2l 5 55
cﬁfﬁﬁj‘cc.cjoMbw’uu‘}—«aijlﬁb‘ﬁY\wqu‘de‘Wﬁwj
i 1300l 5 0 sl 8O uLw‘;l\jLw 23 e ST T sl et Y s
05 J5bl @ guall b 5y 1831 35 LalSS ol 201 5l o snal Lgd o 5nsy
U el izad b5 0L Y1 e ol 5t i g Vs T s ol S 5l
St o A gl 8 5 5l B3 D5 55015 LY Ul sl 5L
5 gl 2V L oyl Ja i ol Il i e 25 (AB)

Ll 50
S )5 N 35 3 phae ¢
ds Li@‘ PRy 8348,
o ol e O_UJ:.S;QJQI;»J\

(Lol Gl Oyt




25 (A, B, C, D) V) bhadll ¢ al Gl a3al 4 0 Asaaiall Lay) aydign i el : 33 Ol gl
Aleatl 2 Y il b b
Al e Krala il Jeis Al gl |
B« L) Can 3 (1
Ci A&l saly 3 (o
DG - Sl 2 (2
: e AaS s (
““““““““““““ i Ay aal ) ALY B el i D
caldal il e :\_A;Li ;raﬂ.aj‘ SJ\‘)AM L_I\AJJ
fe) "Ly Akl
SR laay)

(billion) &Kl sus

B : Al AaZdl (o
: Lealad) )Y (2

A . :
. ol (2

(years) :po 3!
. T il dal e e (YA pall a3 3
S Jpad) ‘H’; )A e
? : fel ey () e sandll

relathiaall Ga Gualia 9o Loy (A L 8 £1 A1 Sl C e Y] tie Ayl Yiaa g Lis ) (]
atbad g iand A G Jant ad | g i 5 A L el
Leleay Lo ¢ guall 5 30laasSll 5 4300 hadll olsall g:ﬁ alad) Lesd) 5 ) sall N A &mJ\ (‘._1
33 ) Clelaain¥l s ccLall dalla e f i) e

.................................. . L@jé\) ‘.j._}]\‘?” LL\‘}[S’_A ‘; @‘)u u.aui-.’\ (G
(- 4_,,_,41:5\ 3all el RN el oo 3 i
A Rl ol i 053 ‘O'TJ | ¥ ey el gl ¥Ena b Gl (o
: ...................... ’ ......... w ............ ; N e . L_\\_ﬁjn
A 6 € CWaay G Slaef 33L) oz -

Al el Bl 50 (5 Ui

......................... ol Gl g e aa

273



baa gll daa 14

(billion ) 3Kl sus

s bl 1 gl

&) sl HU A 3l 3 13l e L
4aalial) izl

s gabad) ) gl

8 allad) & dlaed iy A SV JKa (ol
Al e sl 462 (2020 - 1900) Co e il
s Al

2020

1900 1950 1960 1970 1980 1990 2000 2010 201

(years) o3l

38 alladl & 33c 4 (S sl alall 23a -
S e
BHEN P S LVRKTS - FEES TR SR
f2 (2020 - 1900) 3 sl
sl )l ) gl e spbgil - o
€0 il ) 8 allall ()& 3 85 50

Sy Al ALEW clelaall 2ieo
Cany oo Leille) 5 Leaes Gind) oldaill

S Al L aillad 8 el -
Leialll) palaadl I gam G Leilissa

30 all Gl o Jana (& La il 32 3 -
Laplall lblal e daalil) fadlall

&Y ) el
(53 Gale 1 i T, Lao SI& L0
&l e Leall cialy Ja 46 yray slalall Zigy |
i sl o Al ) 45 il
GV e g A8l s Lad _
A 5N ilas 2 al e dze ) )l
121 0 gl
ol Lae cpallaas (S (g A83al) ol
L pandl Can Sl Rl
R O VG R 1 - P
somaldd) J) gl
LN el Y18 el 3 peaiall mla

(287



(12431 6,5 gw)

'S
|

A
B

i

-uﬁ:‘@ﬁ‘wglgsﬁucwﬁﬁwdﬂy}g
M‘w




S IRSRRIEANNG

-dalad) 5 <Al

2 - s w }*

D G258 o e sl CS1 A s
Ao 081 o s akzien (5 53 £ Y15 230

QL:JGJU thja.” . &_,«.;S‘fj‘ oA

sl 0 35519V

s adll gl o Al s I 8 Sl
z . w2 . 2 ., R
SIS e U8 (58 s ,Y)
sl }Cj—‘ Lgwade J—lse e
@Aja.ﬂ Y

s o siall gl i Js Sl
Blazel ¢idalises JSal s V15 _2dl
W\Kﬂ\jctﬁ‘gwww

ez w o, ow 2

ng:ﬂwo‘_;qbdl.cu&ﬁd‘u::hﬂ‘w
.CJ.fa.H

Gl ) w1

“

25 o Sl e it S
wfwcwb‘—e#}f Z—E"M‘UQM
Ll s ¢ Jaud i sl e LN pous
¢ 33 oloesl 1 Lginsdie aesl e l3Laze!
ol sl Jp i sl

< 30




e 4 ¢ ” Her . 4 % ahna P ,‘:.,,. .
Caua W) 58l ) sdua 2 AdlALl) o g8l ygl AxS
0 Lalieall 6 N iy 2 3 Ll ke a5 Y Lt VI cilisen VIS dadall b pheall dies

A o ms
(Jlals) JUbT O srens ciad, Lot Lo 1ol 9331 31 40l

i)l el )
Ay el Ol gt a5 e Laall S o1 b 0l -
:&Jab&s
(S 350 148 31 3 il SIS 1l i s b 3 sl Ll oL
AU e 03 ST e 5300 Jo 1 jond L o T o3 201 La)l Ll @
gl b 5 i 0 il Lanll oy O gremal dnksd o0 i gl 521 0
Ui 035 5 0 gl Bl s pltsizialy (2 ¢1) bl oy el ST @D
gl Yy Joldl
rreSlaze palosl g b wbs e 323 I Ltsl Lanll S8 e Jaa (01 il oy 06 7
(201) (gl b 101 o
0 sl B gl Lotadl Ll e Ly o 3T 155800 ¢ 55 gzl 2
3541 g L5 e 08 L O grenedl B hau & g s (sl Laall 8 gl M o /231 .3
Llegle 3 5 50l
(N Tzl Lanll Bl dnclall 5 Talsea)l £ Y1 52801 i il o i 4
Caakiinall (g 2L T Lodie & ymenodl Bl o 2 4L



gl oguit]

Deformation of Rocks

Geological Structures 4 gl gaal) cus) i)
Lo W8 23l 550 O Al Gy o3 Els
g 555 de ime itlzien IS 35 45 idleieall Lgsl i
S5 31 i ) 35w 05 3l 53 e e LT Y
ot Lon Y Lgamem ST LIS oo 205 2501
LG bl 5 a s ) el o otomy (sl el Ln
! éu;_:m\ 3 alladdl dz_«j‘} «Deformation Sj_..‘;:J‘
Lo ol S8 A (6 531 s L il b s
J M @31 (1) Jseadl J_Lu\ .Geological Structures

A gl S1 A

ST 05y ) sl ot ez 3L s S0
Caaieal Lo o)yl

B3 ot g ) el 0 555 0y Aol Ko o) sl ST a1 2(1) )
O YO g 42V

gy M5 ) L b sl oS ) ]

/
M)\B,ﬁn)\}
S Lo N5 ,23) e Joas
£ . g . g
Loz sl LSS e 35 A3 (6 8
J&}ﬂ\\iﬁMJc&n\.@jT
Sl sl sle Jalse
: @l P\
c)‘}.}::dj‘ ojﬁﬁ.} bj—«dj-o-“ cfaji -
Ao el ST Al
BV Slslgx VI gl 5 o 7ol =
SV o M ol —
6)>-T‘9 iassld z\_ﬁjwb
PR\
Al S A g o -
4 Ml alex Nl e 55
:0\)&2‘»‘))@\9@38\5))\4
ozl
o sl S A

Geological Structures

Deformation

Stress
Strain

Brittle Deformation

Plastic Deformation




sl wld sa 5 JI L

sl =) (S50

ISl s 5 (N/m?)

Stress and Strain 4 jUaal) g slgaV)

StressSLge-}UJ&;faJ\O.»bl_“d\s»jdbﬁ;d\f}ﬁ\d;ﬁ
P dbbeul ey sl S Le s ((N/M?) s> 503l Y1 L

cStrainf\_oj\Ja.qJ!di._.fLio L«.&#}TW}?L@.&J#MG
s deslede padlsler Y lae e sl e as dsial s
s 5 UG el il e lan ki Las
Lwﬁ“%)’%ﬂ““ﬂb@b@b@‘
JEVREPIFPR A SN RN PR N PP ST
P [N EVENERS (I B PN O IPA W W |
ey Ll W11 de e ool s LoVl Lnis s )
IV TR RS A J A PRGN EN DY
Gl e e pallsler Vs ols il il
sl Il e 28 b e s WSS g5
S e S0 55y A LS Ll 50l
e s oa il s el S s I(2)
- sallalerViasl e U s 8 slw Iy (0 0adl) 5215 ()
Sy (1) 32l 0Ls Al lin dm Ll D 5 el A o8 Lagde

o elaalls slex V1 (2) JS2l

Sl A s sl

g B el S 15U 2
L gl aler U Lo 55 5] ozl

g6l A e

.W@;%}\S;Qﬁécﬁ(g)ﬁ;})b

sl




()

Jsial) b5l Lgle ading (Al Jal gl
R ek L SEE U
L sl sl VI el i ¢ il

Factors Affecting Deformation of Rocks

sl D sieall ol b ol gall (s i pams 555
S| OB ] 350 Lo Ly 255 Lade s S gl dlesd])
¥l g5 3iml 5 1 ons Ui il A

SO PRSI PRSP

Types of Rocks ) sl £) 5

gz s 5 il inall 55 55 R [EAECg

JENCC S PSR PR SRV SIS SN PSR <
LI IEE PPN KUSAPTUN T SRS ENUERE

.Brittle Deformation QE_QJIS;_&“M S e i)l g sl

Sl BT 01 3l o s e U b Lo e s
Lecde i 5adlslgr Wlaslyjue ot il p Ll (1 /3)
B sl a0 35 s S s e
ey ci;;:b.l\ J sl e UzaY1 -ys 5 . Plastic Deformation

(o /3) S ail Lkl

1(03) Sl

el A e Lgle

o3l g pela Ly pn s 5 530 1(S)
P Ssallsle VIask; das t0a

Bgpedl A e Lede

BRESVA{ IS 1) IEK GURIEN
G oYl s s )
N flede 53l




Types of Stress JgaY) ¢ By

O Al el il pseall delas o e daald) Lo o gl CnS) 1 Ciliis
el e s S 5all s 53 sl e 13lazel c@ji:wst_@}wo\s\ AN PN NIPS (P
Pl e (4 UKt ol el JaTasedt it il a2l cla il s
B s pee e sl

sler il sl

Sl Y gl gl i(4) sl
el Lo s 3l 531 olndl G e sl slerl s clardl e oy 3,

353




SV Bl GBSl ) ieally (Al ) sielall b ale VI gl T 3T el

Py

B

-

dalisoll joaunll ubd alaayi glgil )3l
Bl il RE ) pieall e IS b Akl sl Wl 5T 3T SN sl 25 5
e 1 el e ol 3 g S 3 ISV 0]

gy L Lis s Yly 5

Lig)l 5 sl

B 5 sl

s pa— @ ‘:é‘s““*“"aa“):iﬁ;tu|
el SIBYI sy L I

opeall

by ool

(g2 ) Bl s nall o fpadlaler ¥l g indst . 1

A gl b sler VI g1l ST gles e sl w551 L 2

(O ep o) Bal el e dlsseodl sl W gl 31 T il . 3

Gl ially Al ieall e JS 5 A sler] G w0 4

Sl ) il dlgll ) piniall 5 el sl o o) £ o o) o810 i 31361 . 5



il[ z &
ey

C—_.al.;ﬁ <a|.x.$h:.~«l.3
(moviemaker) r}K_;\)\ t,La
sl olslgr ¥ STl
Gl Al sl e
Pl e o
b Ga—all 3,0 ol
Al ol I BLSY
RPN Py PN 3 P
e 3 Oy s

|

- /.'.;5/200': K1 §
4})'>J—"£J.‘.—" | :

I gl S Gyl A

S A g 5o slgr Wl g 5 01 ) ool BLa g0 o 5
Sl [o5a5 Lok il | el e Ul (o o) ]l
sl ST s e S5l sl V1 g5 oy oSS
LT fodall Zigll el 5 55l dilseall e ¥l o
LSl 15 51 25 s bl 12 505 Lae Balll 5.2
CSIAN s e 3ol sl g5 oo Lol
S5l b o S5l Sl s Jan ) 63U ] o o) £ ) el
/ REAWA RN
Temperature & | >l é> 5

S sk e (LA slall Ssh w551l By g
45 5 W s o A 5 AN B0 V32301 s G
o U,V €GN bl ils 13) Bl B sl s LS L
(5) St il o N Gl ol dladdl Jindy ol 8305551 )

Time ;3!
I 05 eVl S o Ay gb £ 1305 el el o

RN

ol s ol a3 e 6600 5yl 22401 01 3l 30 s 1(5) ISl
DN pall sl b sl oS g 55 20




Lo el ST e Slaadly ol V1t e IS0 5 ol 21

/.AA - P
1 ol adl 53 i s Sl L
el $5.25 Lle Aazay .2

w

NN

Bl el e L3l sl 2T Gl
Aigl gl Gan bl S 250

s AN e o 3 SV S s

Ul

(o)}

.)M\&;Jgiéﬁ\s%y\@s@xjﬂ
€5 peall ool ¥ T s il .o

Lede @31 sler Wl b Jb a3l 6 ool



Egaall

Faults

Concept of Fault §all asgia
I s 40 A gl wladll of Gilw &

-

don e iy ea st e Jrans il clslex]
G TG pa Gl A s iz o o e S bl Y
Los cp sl 3 saaiall Lab i o gl ST 1 el

Lgel

s o oy 505 ST e Fault Bl 555 o)

ISy 018 35 0L e QLS i gy i, Y15, 23
e g sl 3 ORI 8 o 155 S e 515
RISV B WY W PP [ Y P C SN [

(6) JSeadl ail . e Zahee

S el 3155 Sy 8 el BN 2 skl 3 (6) S

: Aoddoahl g aus\ahl <
Fault &xja}\
Fault Plane &1..145\ (S S
- | Hanging Wall Slaad!l ol
S Foot Wall r:@\ Slasd) :

® Normal Faults

8 Step Faults Lol &jdja}\
Grabens Lal3 Lol Y
Horsts Lebusy! UL;Q‘

uwjall

( =w,)\a,m\}

il sl b gl gl
Blozel tializee J2L s,y
LS ol gepdall (s yme fh e
o 1 el Ay B
Al (6 (Sl

: s\ A€
t.\.:db 5 padl C‘Zj -
Adlaseall g aall ¢ ol 2l -
Sl g s gl 5 o ol -

Z.;.:k&H Cij@J‘
Reverse Faults £l &j.xja_ﬂ
Strike — Slip Faults £.5>J) dejd\



)
gl e gl 2 JSaYI B33kt 0 g ol T

s gl éla.i}\ ‘\sidlpié}x; Fault Plane t:\.:a.ﬂ S s —
Lotis Tole pull (5 gt 055 A5 .85l S el
oo 3 BV pndl po sy A1 LI 15 05
Lotz Culy pohlall (5 5 055 26 51 0907 o i o
.9o°é3u@3\5w\@wgﬂ‘&w sl 055
(o d/7) 5
3 50 CBS&;J\ L el Z.l:ij\j.aj Hanging Wall JLinl.\qdl -
.Jﬁ&\t@\dw
Jad @5 Gl ) pay Foot Wall pAall ltosli-
.JﬁL«J\tJ.:aJ\kgw
(Flaadl Sl s g AGH (& s b gy U1 (8) Y

Al
P sl el sl (8) S

EIBIREN] el Sl

)
(7) Jsadl

@LAM‘) Cj.l...a.n :\..wbb H—m—\-‘" *‘5.:&#&)‘}“ Sfi.BMJN' L“59
L el s e | sles Ol

) ) S sl s 90° La ke
Fault Parts ¢ al) BN

BV (5 gmall 12 90% e
A5 gl (6 gme ()

.;be‘w

.flzj\
Sl e s o o
=1 g r:\_zj\),x_?gs\,

(400



Sl e Say s
L;j rm\)\w\j c(;_l:.,oj‘
13 2l Il 5 puall
N ! ) &

Faults Classification &Jm‘ el

s ] g L e Bl ofsalal CES
L@,;ﬁd)-ii asle @Jjo‘g ‘Li_.,.j) &1.;_3\ LSML@:'QQ)Q. K;....j)

AT U R ol 2 O P D WS AN

BN ol gl ) Al s (o o o
(N L 38 01 el DLl Lgs 25 e 1l
LBV LoV 88 ol g aded s pall (6 s e JauSUs
Ll Ll £ i 0Ll 0L L 87

'&J;J‘LSMH-"

&

L sl e g ) Bl NS ol g
Bl s BN IS ol g LT Sl g

1(9) Sl b a1l apaliall Jalasealt il st

AU VIS ol g Al (5 g i e lazel 1 sl i 1(9) 21

J

e o el S £ 3

&@\6M;§l?

e

e Blazel L
6}%4

CJ.faJl
Jt

S ol g sk
LaY) Lo

0 £

St

i
o |



22
|

Jbi;

s o~ v o, e St e Y I s .3
ct:L.a.“éwwb‘;&&.&f@‘MW\éﬂ\oﬁWU\tjw\dﬁéj
1Y bLedl

25

B\

€2l Sgluio GHLa Lle alipaall (LAY Gjuill d5pall fgain

‘@T%:‘Sfﬁi‘:\;ﬂb‘*@@gﬁult@\st;;b-ul.oobf;&\ow&\ﬂjﬂ

#153 ada s A A5V ISEYN ol S ol il oY U5 g gl ) i il
JPN R TN (RPN PR JPPWA PO

e s S i

:é:::.ﬁl,&lz:)‘

gl oy S b pobaall 6 gams il o st edall iU £ NS ol g5 il T
ol gl s ¢Sl gl s e (golall

A (6 g Ji5 L o oSl gkl 3l gl il 2

pally ool gl o SO o3 Slaandly cladl Slaandls (gl (6 grmn 33T .3
Sl

Goolall el o JS 3 e 3 Il ) i Glaedl ol 83 oy (i S 1 il 4
€ CpuSall 5

ol o BN ¢ 5N 3 il e Ssall sl Nip s 53T L5

Ll J) () el o ) Gl ool 1 Jasl Lgabey ) kel 355 YT 6
§ o Sally o3ladl (el e IS 3 (J)

(423



LSall gpaallaxt:(10) JSall |

1001 sy

5
g . :~.~EH
L@gCM\gwdﬁjcﬁdléwg};}bw&wﬁ}Jd\

S Fme ¢l g 1(11) S|

M\,\M\Jﬁs\cyuwtw\éwov««_Lsuuj.u
wawmu\cjm\v_ﬁtw,\w\wﬂMJMV\J\

s (1) gl il sl 0, S s Ul

. Normal Faults L5 U'L'i'“ ol Ll LLed O e
454,>J1 u—’ il @u u—”’ Reverse Faults {54! GMU

LS @MJ\@ fw\)\»d\di\wdl;‘ﬁlu)\M\,\pd\
5 Lx,tgdt@wlu\.w Lods (s 601 (10) Sl il

LN Ll 48 2l e é:a «Strike — Slip Faults
(1) sl it ikl s Gl g1 T 51

SV ¢ 55 o o (oSl gohall s ool gl g 061 3] /
PP

L>rJ| &3-)-\4”‘9 MSJJ‘ CjM‘j 4.::\.&“ tju\-ﬁj‘ d‘" &5 (1) dj..br.”

s C-\jall

Sl g2l (ol gl 5\l ad

e sle ]

A sle| U sl &

P PP J.a«,_....!l 4_5,44 U-;

4)}‘jd~w.’..9j90 MJ\J:M

90° s |15 i

u—"‘ﬁﬂ izl J-:*‘“:

oo ST sl et | ¢
90" S35 e

g ’y“‘;r-wl‘

UK 0 el S s
Ly Lo ) 2 51

) Ghall Sl 2y
Sl df i eV
]

A1 Gl ok 855,
ST ) s i
ol

sl S~ oS
J’.
u—“L" ‘_é_.p = “fr—a)‘

£ el LRl 1S5 s Y
é&\cﬁag_mb‘\:s

LAl okl S
ol o Ll 3

eSS o2 Y
b iy pall olakl

co\_g.\.eul_a.hﬂjlj_ﬁ
|

(433



Faults Systems g sial) daasi

S o i 0L (5 580 K V15 2 4 5ed 5% as Lakis
03555 ol Il o i paren L K25 o8 Sl slicall
D3l ) el By sl Ll i L
?Le,ﬁdswum Ledke sl e bl 515 (it

Step Faults Ll &9543\

5 5l g 6 a5 Ladis Step Faults Lo | U@U&d
ool paall o s sarms Slis] ] 35 13 58 T,V
12 Sl il 0 I8 e & sl ) sl il el
e Sbla 3 Gl el kel gsalall s s sazmas 03,31 5
o sall gols 3 Gl gmall bl sl s
Grabens 44LAY ) saY)

By o2 =5 Lle Grabens Lde) g.b‘.,;}ll J.i;.::
blans yosle el @\4}131@551;@35 EWERN EJOr |

558 2005 (1/13) ISl il Jawd b & el S0 Langs
RS a1 e Vit 0,y

Horsts 43 Ji

s i)l s o x5 Lkis Horsts £ebusy| J:.}(H L}.(:.:J
58 ekl ke el sl (o5 35 553 Y
Lo B bl S b L e Lug & )l S
(o /13) ISl T Jaw™U el

o) (M

= s Lol Joas
C_h"uﬁ (a\.x.;_:wl.g
(moviemaker) p‘\_’;\{\ t»L.a
2l gl ¢l o
el e o 1
b ) 3, il
Al ol AN BLsY
gtalne [ plne S5l 3
L, & e/ el
il

ol paaall: (12) S

ﬁju\-ij\ g..é_',/ai é—brji /
Ll saall e JSI S
: bV S

:(13) Sl
.;M“ /up?(i)
bl A (O)

(443



bl

Z&;;-)JJ\ @Jja“j crlﬁ\J‘J&JU GCJ..L“ e J.i; J)—,a.a.o.}‘ cja)i T

(2¢1) 4y el O;Jc,%b(tcup () fadn BN b g ) Y SN 0sT 2
s AN e Col o3

() el gl 6 g5 cp Bl Sl 5 laall Jltadl 10 IS JSCN o 53T T
(g oo e @Jja.l\ £ gl .o
(g eo2) et all BN gl
€(2 ¢1) O el OLSII o 13k 1 8315
LS e sl Loy Y1 Gpernlad) Jalasi 2 oS s I 5 S 3

J




wliall

Folds

Concept of Fold 4kl a g¢ia

Sl AN sl ST LS LLIG 8
A yll o x5 I LA pieall b ol il yie)
3.5l bl 35 S Glesl e las s g die dail joi )| >
sl pan sy M) el J ol peall oLkl i
e Sl oSl ud 5, 0S5 010 53 w35 5 1S I
05555.(14) Sl ol Lo a2l slgar Y LK Lgs s
A peall Sl oLl ey el o UL
£33l ke SV ase 50 558 5 i ulS Ll 2l 55
o U il )y o Lgra 51y (g 5 3] ALlS Ll 31
Ll 2180 ma e Y L s, el
0 g o) gl Liinmy (oS 5 (a1 21 1 Lo

o sl Y e o doe i sie & oo il 1(14) IS
§ peall ladall L 5a5 CaS icivgl

p
:WA\W\}
olabll o5 e Ol éﬁ,
o pesd ¢ Ja il slgaY iy el
iy o Jadl g o LN o
Lgrasde ool e t3lozel & ULI
&M‘&; Qj|j,‘w;_w\abﬁl
LG ses])

: ol A

:\;.)ajbbjnéi«)‘ c.;_;"—
addeall U ¢l 5 el =

: O\>dbunhlg pacs\ahl <
Anticlines :Ujow ol
Synclines 5 2k oLb
Symmetrical Fold Pleze b
Asymmetrical Fold dilazs ,.& &b
Overturned Fold & glau)l £la])




N1 bLead) G 2l o g G2l

224

B

aibJl cljal

LB cplna Y1y JIKEYI odn 3ds Lage U5 elgalnaTy WISKAT 3 Lkl il
tals A e ol 03 SV JSCall 0T gl S alas

Bl ) e

IcL"J.}wYU J?t:;‘d‘

&

IS i) el o1 T S5
¢l Li-t?vS:)’isT
Cal (sl 5355 ST e w5 31 LUl ey Jos o) sl g 130 2 S5

Ll @,M\éw\r@qss:qei.

o

Al e 55 o) g
M\Jb&@\www\d@r@t
& el Sl 5 olasdl e lazel ISl b 3ol £l Kl 51

473

1
.2

.3



Fold Parts 4ial) ¢} jal
Heaal el 521 0 e ganes oye L1 O3S

L1 Ot £all 5 Zhall 3l 2> :Fold Limb Zhal) #lox -
OVICE VN P B W A PN

bl o Jeay U1 on 5l 231 :Fold Hinge Lkl |ade -
Rl (o) 355 sl e w5 Al

Jﬂgﬁd/wﬁ S sws Axial Planeﬁ;,ym.ﬂ S ad] —
Gl 5T Gy TSl 0 556 265 ¢ cppinad ) )l i (0L

S sl e L)l f e Ja; :Fold Axis Lhall | goes —
Now s (Chall Bhes odie Slow Ul L3l pas (5]
Bl s bdak) )5S s

Classification of Folds <liall cisial
s (Yl o de gozes _Jo Blazel Ul SLlal i

sl 6 grmndl o Bl o el olaall S ol

Curvature Direction (383 sla)

I & el olall 5 wybw\uu\w
& peall olibll g 525 Anticlines 4.3Jau Eb:loa e s
05555 &0 omell 5 gramall 55 Nims Llbiz Jras ¢ AoV ol
(15) JSadl il ghaw 5 b pt3YI ol all

Ll el il - R

v

b o 335 Dyt b1 (15) S
eV o & 5 ol
il -l oy STl

LAl

(487



L o3 3528 Kb :(16) JSal)
e o & gl ola kel
wlabll S5 JSall e ol
P13V s (5 o ¢ ) A Sl
RORWS |

e :
omjperry

Cﬂuﬁ C‘J—?::\M'L)

(movie maker) (a)‘\.é;w C:La
ez Gyl sy
UpJ/J-Tj ol bl
ol plu sl (Lo
BLSY ad yall 3,1
ks Al Sy, 2]
gialan [ olae ST 05
TR e WSV OSY
il

(493

ﬁ@%ﬁ\a@&\%w}_ﬁSynclines’%}iﬁa@
L Ul 0555 5 (6 yeall (5 ymmall o Lal Lo fran ¢ i

(16) JSadt il el g 3 EoamYIAS 5l

Dip Angle of the Axial Plane ngfbgj‘ S sl o Ayl

e e A i Ll ey 1l 2

R S 0 S PEU TS YO P VL R P B
s Lj}}o.P S s2eell 6 sl Lgd O 4G 5 . Symmetrical Fold
o%\f}ﬁbmw@hhﬁ.@t}m).yﬂ\c&d
(/17 IS S e sl i) )

il 5 2y L e i S s A1 1 U

z z
NS

s 5 A L T LA L wilsTR e o,V e
S sl Lgd 0 + 5 s Asymmetrical Fold -}:Lgl.«:.o;._:.c«.;b
e e laie b (6T 90° i (5T a1 5 Tl (55 5ol
s oLl [ %es Laie Slall odis J5K 2555 L5, Y!

EAN

(o /17) JSeadl il SIS e sl 28 Lo aual



:(17) Sl

Jo Bl e Blazel Ukl Cacas
-%))’QLLSM‘
Al b0 (1)

51;\.«:»;:92:\19 (o)

:,,Jmila ()

Ll Jooy A Lol s¢ Overturned Fold i PN i.:JaJI o
B3 907 oo Ll a5 5 o a3
3 sl (6 sl O.o';’\.?l.o :igjjzgj\ S gamad] O Al oda
il D e bl Y DK el 0555 5 66 S T ok
(g /17)
T S i oV 3 ol ooy R 2,
S 57l (6 smadl O 55 5 Recumbent Foldw f\;b G & > s—adll C—;JT:&%’J /
(18) et il Casl a0 Al 2B

Gk T :(18) YKl




el Aldaaliys

(6 seall (5 stamadl L5 By 5155 ¢ o 3 ool e Blazel Ul ol tins M s Sl L1
Ll e s el iy Bl o IG5 seaiall 551 2

s A A e LT 3 ol Y1 e 00T 3

.(3&241)ru;‘)“.3 L@.;lj‘.&.oj\ 9\}3-%\ r...«:;)\ ‘VJ& sa1. 10
i ol e Blazel (0o o) Zhall g 5 ol o
$(o D) ol e IS 3 iVl 03V Sl o5 ol il

. gmeadl (6 gl ] s (©) Lhall rbir ooy S gl L

(S D)kl oy S JK85 o il sl W 55 501 a

PG 5 el (b Llee 331,131 Lo V15 280l g S O3Sl puall ¢ 55 o3 51

G



Auigh Lia ol gl il Qillg <Y

Engineering Geology

BT 2 Ly gl Jloms 3 L sl sl Ao o ey Wl Sootigll L gl G
Jol sl odin 555 3] cdlsead) L) Jlas VI 3 Lo 525 315 Lan¥l oy Lm ) sl il 5
sy s Ladl s B8 5 ol Al o g bl s Bl 5 o3 pall Ll b
s 3 oy S (Sots elgh 80l Loighh il B B el 1 A1 35
31 S gl s Lial o L s SLEYs ol ladls coled srnadl y ¢35l e L
LG Cinds Y g 2 Wl 0 58 5 28 4 5 al) ikl 3 g skall s Ul s 5 0)
sns‘iwﬂal.ggﬂ\ sju\yaﬂ;ﬁ\ bl L) dis Lo sast § el ikl fooll
Bl cleadl 3 5 s ¢ sieiall o e Jans gl (il b o3 g lullNI e

Lo ol b Tl
(Ll b Do b ol oS0 0 el 555
N YN PO ¥ BV SR v
Laalis b B s /s [

TR




baa gll das) 1o

1 A1 UL 4l 3 sl S S0 6

_
Se fia (@
S dih (o

e il
Ldaaidh (g

+ AL )l
ciathadl) ¢y Gaulia g Lay il La b E1,80 Sl
s s Al blalia ey U &) aid ]
ol Aydia Bk il 31 gas piilad) SIS e 4 slusia

............................ $aia 4l
il e i il Ll Juay 3 Ball 2
......................... 2 Gkl (sladl) 5SS
el el AV (e de sana (ye 43kl (385 3

& sime Jiud a4 Aall AN 2 4
&J:A\
O 4 1y o3 ¢ salall g3 14T 5
Lpary ) A @8 JS8 gl jalall
.

...............................

.....................

(533

:J oY) J) g
sk L o dagadal) LlaY) ja) Jsa 8l gl
clahll (ahal ge Al Slliy) ]
Pl el 4 Al
Al e galall ( i
bkl (@
Leliay) JK (#
LAY () ¥ (2
S ) aladl laall 48 s e dailill g alall D
§ sala & a3l laal) ) A
_Kéql.c(i
. A (e
(G881 s ) small (5 sinnadl L (58 3 A0k and 3
i (|
Arplaad) (@
i (d
ABLEA e (2
Sl Jads iy 46V L gl gal) sl ) 351 4
-2
RRHAR N (R P WA |
Sl galall (a0 Galall galall (2
g i e Ay 5l 39 Walalia Juey ) A3kl ol 5
$b o Ldas Lk cl€] 3 g oilal) SIS e
Az (i
Aslia (7

-

.f. :/i .I(J



sgsbed) ) gl
Slga ¥ G A8 i 2 Y JSa Ll

2

sl

Ae Sl g dgay! C A8l dial ({

(@) salall s () alall dslu =la il (2

(1) salall e S g 55 e Ve K30 (2

() Al

 CRll g
o Gl jlaalls Al jlaall wdge o oL
oS3l 5 (salall e alall (e S
s gl J) g
ssalall b el Kas of o <a Ja sad gl
1Ll $A il
s pilad) ) gl
PENFE EABE AR NI N
fidileie hoe Lelh lala s

baa gll daa 1o

+ Gl J) )

el ) alall 32l Hea) S i il
180 JVigaad)

faie byl JRI 385 Ca 5 iUl

s el O gy

oladl a2l g s lall (53lgal) (o L8
ALl e s 530

:u.uéuaﬂ d\:g:um
¢ saiall ¢ ) sl Aad o e V1 S )

gaiall o) sl JL8 e S8 (|
galall O35 ) 8 s dlea¥) ¢ 5 ol (<
gakall g 5 il (g

g silall e g 5138 sa5 Ja sabgdl (o



LS g s Jlr

“e

L (L g) gl pallaall o kel peilinall Sy &y podl Zowidedll S > oy Ly
Cid V) el 3 > o i A1 B sl Jallae)




:dalal) 5_sdl)
S e ol ol allaad] ety 2
s e Uaotl) 5 gl 5 A5 20 Sty sl
Adlsedl 150, mladall oS

O I | P P I P [N |

550 JSCas Dl o 3l proer 1S s N8 SN
SRV FFCIR E PRCIOUE P JUIEC IS XS P
Sedldss Jledss

bl g6 pt g S el

et i llaseadl Olad (55 s 1 3 S
Laen 5,85 ely J| W5 (535 Lo Lol 4b e
Lgd B

el s g Il

Lees o ol sl allaal 0585 1 3 Sl
s dis A el a1 (Ll oSl
gl S B Jmed) S5 Ay il
A Y el 48 o e i I




Chsadll ciall ) piia
PN P RECE S5 VPR SRR WA [ SV STt TR ROWN [ [ N S W
S35 LS 5 s oy g sell Rl et Bl (po ey o ¢ 5 1000 km o 5b 3l
cannds Spdnodl s (eSOl oS ) QIS 5 cannds ol L 15 9520y 51 e (Bg A) Ol
Clradl el 3 LY IS ol e 2,06 55 . Sl gl el el 5 il s Olaig
- 0.47 £ 0.07 emly o S s
o ) s By 5 A e Bl 6 et 1 53V 531 gl
t Jondl ) glas
REET e(BjA)&ub\wa@‘wgi
8 el
Gt ¢ o)+ Zhad) Blonodl 521
ey Bl sy e
gy ol
A By A) el o Blanedl b 1
e i Sl Jid ol ccale 3] 20 mLy
Ll el ol fill Sl
L8 0.5 cmly g 5Lns

FI P R E RS S
.300km (B sA) ;i oy

o 3 ol s Al sl b 1 3
€ el el medl gl (Sl

G573



wiljLadl wlpail

Continental Drift

Continental Drift Hypothesis <) j&l) <) ) 4 8
s Cilyom o o T o Ml ey ) 1 3
el oS 5 ) e e Galles OF Sy 3Ll
) el a3l 21 el y LA LY U5 5 . (Jigsaw Puzzle)
SN Gl s Bllas S O oL 400 o 52T ds
. ;_mww bl Sl e

Pangaea Lail
ot S Bl b s ) LY sLo )Y e LY
0585 Ol 5 Kaa Y Bl 1 OF dizel Eom (ol 51 b g
Eop bleul £255 01912 ple 3 # 86 B 55
s el qd‘ Continental Drift Hypothesis &) 5Ll G 2wl
5356 ol b S5 OIS LIl S e " O
oy L L Loy sl S &5'.,53 Pangaea Ll Laliw
200 m.y os Lok 56 <l 185 Jaomall 5 i dLaVUSL
Sl sVL S @l o8 Grol I3 J] pleiVL G &

(1) Sl sl el bl e I e lo s o e L

Sl lrs 5 b 3l

: S\ a,ia\}

S Dl S por o lS
SOOI 5| P P UEE PRS- S RO PE A

oo o aeldb izt
S s
:@i:ﬂ\&\%\ﬁ{
b4 St W Ll C;_.:T =
>l W S Gl
A Ol il s B sl -
: O\>dbuablg pacs\ahl <
Continental Drift Hypothesis

Ll

Pangaea "

- J

200 my J oI5l ol (1) jS.ij!
Lol gl s 5306 S5 G

G,8200my | o5l

(583



Ladly 378
Laliws 315 3506 <515 200 muy |6 I3 of w3l Ol plas e Blazel b 5 7l

2 é‘ w w 3
356 JSal (Il 31 3 555 LS Sl Sl ST i a] o5 Lo ity Ll
gL

-

3o 058 i s (Ll 33 Ja3 5 e ol ey 5 1 93415 3 g
Al sl )
kel plaseral Je 5ol -

s 5 oy S ol oo il o e SIS ST 3 el ey ]
G5 AN Sl Cutn 88 05,80 e o 3L S0 ) By L 336 541
Lal 536 Jrey gl
OV B jme g oS S5 Lol ST
sy [T
€ 5T Sy el LTy ¢ oS Ity cillas ol 3Ll T a1
S e B RS 5 g5 puke o 25T .2
Ll 836 b Led g5 OV DL tgfisjuczywaaui 3

€150 € 200 My J3 N&ize Sl bV Lol OIS Jo 2 el .4




Al Gl el Az p e AL

Evidences for Continental Drift Hypothesis

Sl 55 5 e sLadall (8 S s 5lan i s

e U TN e s e S sares 5 (U 0 _golal 5L
Sy oY1 Sltsy (I3l Gy 30 Lgin catisp |
U JES IO - ORI [ PRSPRESA P I

Fit of the Continents Edges </ Gl s> 5Uas

Sl e dazel 531 J3Y1 JLIW1 L1 Gl U 3K
5l ot ) oo o i 3 s ) i SN
0,2 Bl g il 48 bV sl Sl e 5L
s st 5 Ly 315310 ) ol n ol ol 5500
B 0 LI ms Slin s (1) S T 5 IS
ISR o NSA[L VI PRIVPPP P 1 S E> cjﬁ Lol oy

N Gl g s 8 0 s ol Ui

Matching Fossils ,gwyuifus

e Bl Sl s 2 A Y o dedall 3

o ey s S O3 i) £ 5 B 2] 200 MLy 5 Sl

.g_ép-\j)'l\o.otj.;}.a) :.Mesosaurusw)yjk‘,)\iu.épjﬁéb%ﬂ\
o S 3 e ol Tl e e 5 .(2) K0 el
Plalall ity L 3] o i el sl IS el 5,8 g
Skl y ol sl Sl o 3 e OIS oy O
5 L2 o o QU ity ¥ L i il )

oLl (b1 Lol ols

o 65 L5 5y Y 1L
§70m.y jesdlde o5l

i;Tw)}.ﬂj}ﬁj\Bjj.&?T:(Z) N&\
Ol ol Lub i e b o
REA V]

(60



U e < T T, mw‘“

» %
‘ Lo a ) : T "’3’ ' xe N dL;Jl
e Lo 8ol o\ ok

X \Y
‘.-Jf-"_",, A7 X0
’l}rfr.f'
L)) 1S ol ’};'
\ } : Ki/ U’-‘j’l
* {’ IIT V,

()

Doyl o1 Ayl gl T s
Lol LS any $
SV s 5l el il gl 1()
.@jumww\y&t\)ﬁ@ :
B Sl Giles (35 Lke ()
Aades B350 Bl LS fuas

.BJ\}‘}

59{&7«\ / 4

. A.JLMJl i 2 s

e g
/ s SN hat
I 5.
. 2 ? : :::' oy AL
\ : V ¢ } ) L.E.tf‘

N ‘,<\~

M

Lo g gl 1 15 5 g5l ¢l gl alis

Rock Types and Structural Similarities

g5l G153 5 (S G2l £ 33 oy 35 553

naiadl 5N S Laslazel 5 Ll JuSLI FHCONIPEEVA|
1856 3 VLYl ) sied 0T a5 5 4 Loy Lm0
laslest s L@p\jsi%g@u;s 200 M.y ;o s jae b A iJletd]
& S Jlael) Bl ) seall wo Lo gl sl LS 55
G 51 Sl g disllas ey (1/3) JKadl tail by, s 3506

T G 8 eteme 8-y s OVSLES il 2N O

Ce1)

U5 SO b Jas 1 b3 ey Lin (00 /3) g2
wawo.l}-b b(_}.iwuls200my

Ancient Climates dos )l ol=-LaJl
,quv\w,_;h;ua_w\ﬁé_,ky@;sa_;wﬁ»(;_zg
Ol ol s jos il u\:‘.)—"") J?:jw -\—:33‘-33)\—3J§—~'"J
ol Gyt o s s i 3] o s (s JS 5 (220-300)my
$30° 45,88 315 oy W s Ul dgll iy i)
3 sl ol 30 sl B F e OV L 3 g A o V15




_P.

II.\ l .., /I' 1 7 A .
\ |I I‘: f""_ L= :
\ _m.'_:'t‘_/ :: 5 /
O el e 7
N L 3 Unsdie

JUERTPIR S A WO PO W [P PN 1| PP | DU
ol e L s Ll s oL s s
S 1 B Baishe 5 a0l 1S (U 6(4) Yt Jaif

e k)

Al Gl ) i jab |

Rejection of Continental Drift Hypothesis

L o o I e cates B o Il e dydall b ey |
o e g sLoladl o 2SIl sl oS 5 05 DY) e aally |
e PRV PRCHEI{ P U PPATENCOW W NG -

S -

Slisms pms diy ((4) S
ke OV o A bl b Gl
e e AL ST el N s
R o AL L s

NPT

. w . }/
‘.?-eéﬂod\v—,‘d} \J_‘»ﬁ

ol Lsl 56 e JS
Lot 3 o il et
ol S b )L ol L
s Ll 50355

:;\yx&”sg;nt\jswwsﬁjrqu:,ﬁi:joj/ L ¢ logd

§ pxb s i DS

ol ;
_lj__ ‘j:‘—“"; p‘:—’ J"*‘\
(movie maker) pu‘w C_,L.p
Lbsi e ygho S
o ds I VI
UL By S
o e 515 50 o LAl
‘é&.\&é /T‘J\M :\J)L.fj
B, 3 e [ SO )s
ol

(627



. Causes of the Continental Drift <) & Gl ) sl
sﬂ\uicéﬂié-bﬁ‘/ ol 535 s sm Ll il SN IS o OF 3 - 3
oo O St LA P e 5 . LRy - .ty
¢ s oLl 5l g.g.,\q-o}eglj\c@wd?up)Y\d\)jby«?uU\éJ'SJJ\

J’dd o B w [3 . . . &

A 53 01 Ky 1 (653 e o

: Mechanism of Continental Drift <) J&!) <) ) @i
55 TSI AS 3 i 0 055 W OF Ll 8 7 -3
- OS85 Ao BLS 1531 5 0 05 Sy gl Lol L5 G 53
VA Lalal s s LGl Dl i O Gl itey
L o> Db Jo S5 ol Ll S cas o 5
: APPSO W

S G ol B 5 s ST s M5 S LT

Culs 3 B US| b bV L s b el caS 1 030 .2

€200 m.y 3 Lk 3] 856 o o ls OIS S izl L3

(eedl 53 e i oJ ol 33t 03,31 0 50) 1a3Y1 5, Lll e o 331 4

FA N 3l £ 3 B e Sl 5 5 IS Ity VU Jlr IR 5L 12551 5

(633



1ol LS Quugs

Seafloor Spreading

Exploring the Ocean Floor Ll §lé Cilisi)
QORI TR A JP W Y PYES e
el ot Ol o sLas Bl o) L2l oLt J 2
gl 85l bl gy 5l L L | pads
p)@ﬁcW\&«;wLﬁ@}o&pqﬂ\(Sonw)
M\ﬁj.(S)M\#T.w\CUWJWL@;-
L3 o n lpadm Jaa s ik Al s 52 5 Ll
4> 5 .Ocean Ridge bseed] 7B oS Sl o
Rift Valley ¢aazall G315l A2l Gind o 215 Lebamns b

Al B s O3 5 5 s LT sLalall Cais]

(Trenches & ><JI syl le_..f Ollaodl Olad b @jla
A il ol Jamall b Ul e 35 Lgiltal oo
2655 (11 Kkam) ¢ye 338 s iy o oY1 ]
S AL G el dsls N s e oeadl 3B DL

U3 ) el Ll 6 ol Ly L&ty d0as

\‘y

Mol Gl ol bl 330 el ptsnl 1(5) JS2

-

:WA\W\}
o Sy llamad Olad 1l 3
8,58l Jlis3 el el gl e

g 5 Lo
@hﬂ\ I\

Tty lamoll 6 12 55 230 -
REH P O P s

C.ij.? Lt 42} dasll TN Jyva g
RSN ¢

T @iﬂ boji-
o3b dos sl Lo 3,03
Llasess 28 IVgul 5 cllasdl
Ll bl ue dayas

o2 Y g LS e 3L -
a5 o ot e Ll
ol Olas

: ('J\XQNQMQ @5&3\5)0\4

Ocean Ridge BEYESIN J@L
Trenches i el sl Yl

Lol g5 pl g 575
Seafloor Spreading Hypothesis
Paleomagnetism dos )| Lo Lirol!

Magnetic Reversal ‘s liadl G|
- j /

(647



)

L0 A el il 3 (Harry Hess) a5 La ﬁw\@"’ﬁ
Lo Uy Slasll Ol o slas Sy e 2y sl
e 23 I Seafloor Spreading Hypothesis Lol CL; Ci 4]

o S
i)l ol (Sonar)
(ol sl Blasl aus
G e B e e
— H‘ Sl gl s
= el P i Ll
WJla g CLB\ == Ll
e A doda g LA <
sl Sl gl ey
Jdos slalall el o]l

ol sl las]

Seafloor Spreading Hypothesis sl &@ éf*ﬂ dah

-

- llgnd s el peb e Bl EasmaliF 21 i3 SV
§@ywumj @J,;J\Mt}wwwww\*,w
ilate (pe BUS Y1 Ll 0303 1 GV ot oy Lol 6
el s e s clamll 35 Ty So N1 1L
b Jb e s ame 5,23 53S0 Clan L, Y18,200 52
?Jﬂb%ﬁ‘;&bﬁh&f‘%&SM‘oMﬁ}xﬁchw‘
L3S tledaty aeal b lals dalate s Lesle gl )
t@%ﬁf&@%\oiﬁ)\j@»b).LSJ}TSQJ?%SJ.I&'
- Bl iy ol B Sl e laes oSl Sty Laonal|
TR 4 il T Bl 230 e Bl 15
Blas 3 andadl  ysall iaoead) 5,28 GY 51 3505 b 13505 ASCes 51 6 2l
?g.l.l.@.\_ws = 3@1)4&‘..2.&;«5" }‘

oy w5 Lsls dﬁb cu)w\j L@:J\f a@; tus)\ dx\

NSNS - dy b 0,20 Ll ] D05 eds Luasl o 5
o o VIt e e SN Gl B K ]
o055 Ol O o 3l Ll 6 53 s I3 O

Z - s

| Elbe I D (U oy a5 ey Bl

o 5 Ly

Tl 6 o 21(6) S8
wa‘cjfwr:b‘}iw
J—€-1°J‘—~‘J4—‘-19-“_5—9L€~L4”j
SRR

Azl 5 psall oy U]
Bl 4b by (S e
.J&\ G O

C6s3




Evidences for Seafloor Spreading
e szl e Tpall el L5 o

Fsid Sasl g Leas iy Lgms coadaf S35 ) |

M‘CUJ))“}&#JSJA;M:LW\&H%}”}QM‘

.E.M \&&Jm'JJB}sé

The Age of the Ocean Floor Rocks
w:dﬂ\ﬁay\&biyw1 Cu),sh’a;«nu.wfx;

(ol e g s it oo ol ¢ o2 5 £
Jod & e ;;Jb;p@.?v)r1968 (aLp.l;»Glomar Challenger
P ES e E P P REHLSeU | RUITCR I [ JER 1 PRSI P
&DJ&JMWJ)@J\HJ*J\QULJ\QJSTM Lol
OF slodadl a5 b w\tb@nywubuw\

baad) gl g o A

b is e s
th ywﬁyd\é@_w;Hw_Au\ubijM‘
LY 6o 5T % wtmbwbq_b@\ RSP
@y%f)cﬁiw\j@ﬂ\owwgwwkyy
LSV o dpolally i 50l 0 a5 055 ol dI 0L

uﬂﬂ“r—%’ e
P ot 5 s LgilsS s
s 250 5T Sl o ol
NI N O

Lo 5Oas /a5

o)l sl bl Soth A E el el | A ) g
ﬁbu} Griell o 2257 7 - L w3l Ul e ool

ﬁL‘Lﬂﬁ&‘“*’:‘@‘%M‘UL:*)‘O‘Q:";;’“N(‘”Y‘ Balie 3 a1yl wi

(7)) S T e SN o S L]l

e oeadl ba
SJ/EL:\:\AJ‘)"JL»WAH U’ﬁ ZBM\ @J}—wi
C_ES ;;—:J‘ Lol b g;—:il" s
ool Ll o uJ_ZJL,

(66



ciladly fo oo 30 (£51)

e o olul,l oust

RO PN PPy
Fls340my g5l Ll gl
Sl g sloedl 5 550 las]
iy 3. 180mMy oA 55N
sy a8 535 o slolall
Lt LAVl U
Sl ol 5L 55l
booms Ll Joas o550 OF 3

o

Sael a s Y LS
oo I 5l
s dplen 180my
o W LAl ) A
L $4.4 b.y

Jiw‘))-éﬁﬂ-";sj"&“@%' I(8)J§.ﬂ\
et 0L & bt Jlos S
(25T

(67

b Loy late e Ganl LS 1 sy sl Sas OF

L s ol b VI b s 5Tl 3L Sl g sl Ja o))
JEE S FE I /PSR PR NN [ PR PN O
L B T80 my e Y i s, 250Gl ie

s ol 4.4 by e 1365 08 ) 2 el
Ll sl Y I5La 1l elalall aie e e Al 5,050 )

S5 s edll e @M*j el 5 iy g

Magnetic Strips 4ulaliial) dda 1Y)

- ) iy ¢ S5 A éwwu,z)‘v\;go;xg

dor (s 5 L U ey s Sl
L S il e B8 e Ly LA 1
L LT o Y bl Jedl ace Ly 730 68 505 o, )

(8) sl

Jte Bblaadl oslaadl O e a1 s 45

ool ;b e Al Lasladl e 5 s ks Lo e L)
2V b liiedl Sl oLl Ll 35 5 155 latness Lgils
bl Jmadl el fa s Lgils s Lankis 5 e
Ragnlall o bliaadl s, allalledn oy L3S0 by 0,

.Paleomagnetism

P, ot dal

I N/ 7L

(oebliaadl  greadl — 5 Ol gdl 5 soee




o] . Se 13 gﬁajw (b liedl ol Ol eladadl s

EPRRIE TN S P S HESE WS
e el llasl 155 o BN B S5 ol g
L 4 A sl b Bl b liaadl dledl dens
£dab ands Jdl polinad] Jlomedl ol o) O5laall
L pamendl Cblina]l el ot Loz <Normal Polarity &sle
Il ol oSy B ikl O3aedl b 4 31 5 g3l 5
di.w.fj .Reverse Polarity 3.3}1_5_‘,}\ 3;?19_3_31 ‘::SL,J\ :;““?Lt*”""‘”
Lskie ) Bsle o 2N Gpmblinadl Jomadl £ b Sl |

.Magnetic Reversal ;.w):bjw.\! ;;)LENI

38 el pliseal s Ledall L p Bl slul il o bl

Uaes s OF boallpl  sea) Magnetometers Lo liaall 52|
T o 18 5 Lo Kb lin 30 ol nblina i 31 IS
a5 g L lains s gy e b liesd s 5
I slagd bl 5Bl oo Bl 3 JS O
lelall 2513 5.(9) JSCall il a2 Sl g Ltk Bl
0555 botie i 5Vl 83K imealls 2l o 0L SIS
Jleall s Eblied Lgslas iz bl gl by 5
AT A [T PR PRSI [PV R W p A tE
15 28l b i) S 1 01 L S5 I b linl
) P bt a1 3 o) s

21855 Laibeadl iwblaad 50 S13 Eb iV (ile Lodab | L
= e - W PN P A CEON | - WA I PN |

TR A TR AT . . . :
L Laad A8 5 &y gl &8 15 L) e blaadl dlmad O Loie 352y s i o315 ()

312y b il OBV 5 o) | B3 el oyl

“ Toaed e .Y " j" 11 ﬂ/.o/.b._
.W\Cu@jswfwwlpuﬂ\wwwH Wl laoadl b (Sl e

85 5 yodl () iaiterd] Eoblinall

ol gl g L5 e
Lajie ) Hpsdll o o Ul
ool b Sl e 1.0mly
Tl ¢ 555 Bl 80LEN

FU S LEN |

<>



TR RE ool 6 o yugmw\jmwwwwbmwﬁx ol

ﬁ Ll eld &’u\gﬁ\g dundalis ol) QU)&JY\
Cu y Lo Je JsY) AT JMLLMJ\ u)&m\!l

\
““ “W “ @wu,?uwww@cﬂydﬂ@pm.w\
0o,V Lnblally

(M) Jstadi
«(30cmx 100 cm) Wdlal & 55 SN oyo dakad 1l 5331 5 31 5ol
| PR LE
“ ikl s
(&) Jsa kel plaszal due 53l -
: fondl o st

Qﬁmuywwc@u@@q@w}wgi.

b calne e 05 S a3 51 @)

ujwduuﬂuuu,@mwcw\ww,s,wj,bwwwfﬂ@&a.
(\)W‘JL@S

Joeadl olil Gubliaadl w51 W32k ol pltseials (b Y1 b liaadl Jlomal SOSN 4
Mw@mwbw\

(U)J&J\@L«Soyﬂ\ubjjkgp&ﬁb\m\&owbﬁj (5

ESJL:«Z\:,EM‘(t)g_efofﬂ\ubla\uau}‘_}sg}pvﬂﬂG

dwu»bcg;\,J\wpﬂ\wbwww\ouu\wgac@wwu&d\w\ o
ccaatiall e st 05 SN dnkas b (el 5 il ) plasialy s Y1 b lixadl
.58 sl ST

«jl.uwM‘(r)ufdyjﬁ\u|}\u»ujbdsdbp\5\(B

L@.ow\L;J\dy;ﬁ‘@ffdﬂd\‘_;\&ff\jcu\fo&(S—4)uﬁu\jla.>=.3| JS‘ (9]
.oJAJS%gmL?J\%%gLUW

-va|,&\,ﬂ‘
55 9rzall sl B b o ol Tl ey 13l 2201 1
‘wfﬂmfd‘wwww‘wbﬁakwﬁﬂﬁwwb‘ 2
Ja.omj\CLUMm)lmchﬁ;bmg)b&ﬁ\wu;ijﬂi 3

aeall B Gl e s Blaodl Db landl b 15N o BN gzl 4

(69



bl gl jdua cilissa |

[ eeo (T)

- Alvin (D Lol

Il I,
i (Allyn C. Vine) ;4 ,Ji
Sl il S ol
ﬁ)hd@wt}w@w)uw%‘&)bwsf ol ol L L
035 o A S o el il Jay o gl LS
Sy S5 e el T3yl O slaladl Cats)
.PillowLavacf\;./UL.ﬂj S;Y MW\@:\M\J&Q;@

O oo s seall e o O ellaladl 25 165.(10) JSdl i

ool 35l s sl e Lablall plsl oy 1 0355 D el e oLl

by 353 yoll Gyl e bl Lot c s e | 2 AR o gee e
i or s e L iigs 4700 s ST ol
Sl 3BT 15 5 el oMo o ey Jamal 3l | ¥ 700 S ol
s - Ll L s oS IGLas Les e Llcoss
L e St s b il A L Ll OF JaoeoJl $5 s3]
u-") ) 8 ) C / cQLkzoe.iJ‘ OL&:Q c.s" 1_;3L4J>J|

b s & el el LS s

Composition of the Ocean Floor Rocks

Ll AlVin (pdll) ol 33l 01964 ple b sladall puasec
Jos e 3 15 s 0le e slaldl Lo .ol OLas
I3 L0 5 s e Lgnrar 1550 Ll s g Sllasddl Olas

w

el $U ) e (S TGS e Jay e G 52))

ol p Bl LS e s NP yw/

S| WPCT IV BRVICHIA JUSE S-S0

t—@-?)k}‘) QTJ.: J._;‘g cC)l_la.:?;iJ\
gi_?r1964rui_;a:t;§u&;.«-Y\

o elalall e 05 adar

IRCS U NS W JO

sl 13 e i (10) Y2

.&)%Y\cla.udbsaf}x
sl 1 A 03 s 280

(703



$damall 6 g5 £ 3 iy el 201 K05 a8 e 5T s 13,801
ol b il

LA o e i gl o) Al g ol Dbl il oy 0,1
LS (B) 5 (A) ¢y sall b llamddl Olagd ol 5 i oy oyt o Sl 13] 100,61
PU3La) € 1508 StV Legllh o 51yt b

55 56 ooty Sl bl i 21 05" 15N 85l ] )T L e 280
."L.?mJlCLB

S5 pa s el oo s § 0l (o ollamnddl Olad | gl e 03535 I3Lad 1l

Cllmdll 5 180 MYy ¢yo 2361 LS55 Slames 3 25 5 Y 3L 2 23T

1



ajlaall agaa

Plate Boundaries

Earth’s Structure o2 4

553 L3l b sl DLl el sladall glazd
oy RIS I (I PR PSPRCESRY N EX KT B[
o ) Al

Earth Crust dua ¥ 5 il
(02N Gl el G s Y18 )l oo
Sl Jﬂ-«‘@v Lo 5,23 10 5 ] o
Co s 7km el Jas e oy e U o 0 058
u;w\t}giczsa_gusﬁ:;j ¢ 3 glem® LeslS b ge g
Lo b 20 s el A1 e (g o) SIS0 0385
(17) Sl il 2.7 glom? LgleS Lo 25 <Gy 135 35 km

Mantle i)

(2885 kmwdsgvuwcz;zﬂ\s,w\yjjum@i
Bl pasbasdl e By Gl 2T J] L) LK
LYl e 515

I, e ¢ 320l 42 5 Upper Mantle :“5‘,13-)‘ skidr -
e 700 km Gos g 2,182 Jaul e iy
aailant s am 5 5lall e 2l el I G 51a1 el
O3Sy B2 DLl 5 gy s V15,03l aslas
100 km Gos ] day s eod ol ) s (0

Elaes sruj¢aijus,ﬁ:mﬁfgla;¢)‘vt§,;ﬁ|(i;£ (11) K1
B 2N o o Ll 5,805 (B 515201 oy B

-

:w,s\a,ia\}
Ly e slll alaallio o
& e AN el Ll
S, 38 clasall s sl e
e N D g a2l 5 el
RPN PIATEE

: ol A5«

.C.?Lé.:a.!\ Jj.).?-d}j.)j}i_

Lor sl ST AN (s B 1=
& Sl ilaall S

S I3V s day T -
b N1 Sl s ph

8 O\XQDAMQ @5&3\9)0\4
i ysill laall 4k
Plate Tectonic Theory
Plate FPPIS |

e Lzadl 5 gusdl
Divergent Boundaries

&Ll 5 gdd
Convergent Boundaries

A Gl

Subduction Zone

Volcanic Arcs &3S 21 ol 3V
Island Arcs Jj;J\ o j.ﬁ

2;1.3)&:)\;)»;!\

Transform Boundaries

(_}"’"J‘ CJ\)L;S

Convection Currents

- J

(723




G

Sl gl sLodall ptsel

o Lede dpandl 5 I
G U S PP RS
dias I gzalail oo 5 ¢ oY)
el s 15 Lo 5
PN PR SO - 4 PR N
g porlas JSis ol 5ol
SJ_&.EJ‘ML*;J_“"_A}ALBLE
Sy oleidl e s
o2 ) Jeay @IV 58

i
Dl il o] /
S e IS a5l
P I PPN

B e 52,10 55:(12) Yl
cc”\_w_,.b;Y\BJ_&ﬁ\ brA:\_.M}):\_i/Lj
RORLPPTEAR

.C,’LQ.H O a2 s

(733

o 11 o1 e ol e 5ol e sLadall 31l s
.Lithosphere (5 5«2l G| Ll el s Vs 2l

L ze Asthenosphere x5Lal G s 40 S0 PRI
: 20 C:’ M aaate * 2

B Dl e e 03505 (100-700) km Gos e

Gos :A.&i)‘ Ll wies Lower Mantle &Lé.i)! sl -
Sl e B s BUS 5 & yiew ST 4a 5 ((700-2885) km

A

Core uﬂ$

Ao 2V 55 0 5 2885 km Gee e Sl ey

B T S s 6377 km s
e el S 058 5 UL bl 5 58 5 Outer Core
oS Jto g olie ay Sl Aol (g e
= s Inner Core %,_L;‘JJ\;_WUU (O Sl s SV
S T Sy ol g s 0 S L )

A Y iy e dJ1(12)

5155 km

PESRUPLY

6371 km




Tectonic Plate Concept 4 i) daiial) é‘ e
\WH&UJCV_@.{J}G&M‘@M}GQUQ\
oS B e 6 VI B ol S alaadl s el i
(au.l_ej up)\!\cb_.uw»wu?‘u_ﬁdwbd)yJJb
ds\@aépuw\om.l}ujbﬁjhu ool e dual
U’“Ajf"d u_«JLx.H U_AJSL@.AJJ v_J‘ ‘u.:L_MJ\ UJY‘ cﬁ s>
9@‘@@‘ Ca s ﬂﬂ\ﬁ\#‘wuﬁ

.Plate Tectonic Theory

L 5 el " O o 5 K sl 3 s s
JS 855 . Plate Sugis gio S o ghadll oyo s | (25
Bl ) ds i 3 £l G § b s day i
IS e 13 louas ol e o lie 5 clgme &yl Lof L) 5, sloeall
wgﬁwigcﬁw\mjc(1s)w\#i"“ S
ﬁoJ\owag.Mchmbj\wJaaﬁoJ‘orsc;w

— i » % . B o
i l %N \\\ - ) ‘8\
CLYSIPR WV &f\ i o // -

S ”"»% Y

w‘ S > o>l (
a Lo - . /
PIREIWESNES e

Librosd=

Gw\wd ,uu Ml/

.L@Ja;;@‘)js“u\@;w

J\@M\JM\M'(H)J@\
L JS I35 pla VI ddlene i
Lany gomy ] e Bl SIS

> i i) idal 8l Beine

743



dﬁ,ﬂg\twmu\ (14) g2
by G @y 35 o 1 i)
5,

s A C_%Lé.fd\ > Continental Plates 436 ilis :(ys 5
I 5 gy el Al B e 0S5 cl3 ) il
Oceanic Plates laos mili s cidaoeall 5 2l e s 2 e

B e p 0385 collamdll Jaud w5

Types of Plate Boundaries glial) 393 £/ 6
s s slisal e Lo Y1 mslalall o 45 ol Bl
Sl 5 u Lo Laguams mo uilaall Ol - SLEIN ol s
I3 Leze | C‘}j &N Al C:Lé..faﬂ 35 (._;.ij «Plate Boundaries
cz\{)W‘b‘gJ_ﬂb QSMW‘JJM\ IL.?_A @Sfi_xfbu_lﬁ
Bl 1 303 g g2 eslanall (ame 5esg Al ol 3 sl s

Divergent Boundaries 3acLiiall 3 gaal)
x2S Le- Divergent Boundaries susloodl 5 gill (_}.Wi.m
shelzodl ssdodl (hans U2 55 (Lan bagdn 5o Olbowiw
obs ol bl < la.oud\ J.@Ja Loy slawl Jo wlasddl
slael e - Lo STy OLL» * s Rift Valleys 3&14:45\
08 s - pim o8 Lams laal A5 s O35 Jaomal g

';kwg;wqws’w,w\cucijséw\ Al
»)GCUJUS\JNAQLJ\U»JQ..M;,UJJ LZJ\J@LOLLA
&L@»«S\ @l Joe el Ll < L& @)‘S‘Js‘f gLy Sl

(14) e kst .Lﬁ'fldﬂgub‘_}g&:{éﬂ\}xﬁ‘

Sy 5 655 Ll 3 5ty e Lol slanal| 3 s o
OI AN 05 Em il T (5300 BMLE 2Ly L b
soddl la s 5y sdelaadl spddl e sl (5 5l

555 G 5 501 ) ol 33315 I3V 5015 01l e Linodl
QS;&‘L“}L;M&ML:%M_:S




Lgme el s Lall LA 155 Lokt Lol 8L s T
e ‘L;juﬂ G Aeall BRI Jaud ) M ¢ D Les )
M&y .U 5 sl 5 n ) ezl s, 3daly d.JL’J‘ 5, el
Ld\tjw\uﬁjctg)w“;fua.\\uw\ 5 e Jons
oeios I ey s (S (g peall ORI GRAz L) b oS
13 52 feieall Jaol Lo Ll ¢l 5l ool s gt sl Loy
G i SO iy Bpor B 3,85 0385 5 ¢ pimsiial] A5
B S TRE o LB B S e R R CE PN T
G oo OGN ods hyr Lhames 5,85 0355 Lebloll ¢l
el Taedl e Jams 0385 Ll 53l e Cas
’ .(15)J.<£J\,EJT

JJYJJ\ < gdow Ja_.?m.“

fled oSl

Ll 5 e (1) g

Pt Ll Lt Ty e

b [Sin g 5 lan s ciloiall
: ol

$ox b el JI Lsladl ] (1)
ERIF BERESA I T BNV |

VYA “r:&.aj

L3 sl GO ey ()

.Ci@.’;agb Q}g—'lg)
Gt e R ()

s K3 Bl S 10)



Convergent Boundaries 4 j\aial) 3 gasl)

& ke Convergent Boundaries & ;L] 5 gl J.w(:vzj
ol B gl allaad) dazasy (L Loguan (o piomion
S e oy limadl s pdodl Sk b o Lzl slall gy e
St Gioeio O3 1B i e Dlass vioo
Fal Al 3 suodl &l B gaol il s . 03B pmnin SO
s g e Caeadl (5 eall GO SV gl &g
58 doeds o Llaoes dodo 3

Convergence of an Oceanic Plate with a Continental Plate

W\fajﬁ%wkﬂ%jwwujwu

dans s (L LS 15T LY i) dmilall 5 48 35l
oot 5 L) SN 3 B Y Uaeal| i
kil .Subduction Zone CJ'L'“ Sl Cladl s @J‘ lda

3 SR s

M@éﬂ@b\om\duyﬁ).(w)w‘
PR NUPETCN IR S-S0 | R0 -0 SN | - A |
Sl i Lol 50 s bt oo bl i3 =5 1

lan Sl sy Lgns bl aond) dei 2l |ans

Lo g Lgbl g 15 (100-150)km ;s 5l 24 o J oS Locis
S A il B bl s iVl Sl e o il
R B e e AN ] g L Ll

Bl-d b e dmad S|l o Al JSC3 e 0,V e

i it e ety 1(16) JS
o S 36 koo i s

et 2391 0S5 o 00
RAEN U PICS A

73




T e TR \
s i / A B

S P S S P FPRUEL U V- [ SO

Tyl Bl N o oo VoleamieAre S p g o e

N ij WMJ_@A
e e

| o B S sl

Sl sl Jlss il Yo Bls N NS

LS Ll 45 oy il Lt Lol sty (bl gl
o sl ol £ 1 UK el 66 ] o o
55 Ao d ) 35 lpatal s IS 53 ) U3y g0
et el 3V (5l s S e 5l e Al
@l i 2 ULULU},- BoRE Jﬁ»«lslandArc,}J!J»ﬁ

(17) JSa il G s 0N 450 501

Convergence of two Oceanic Plates

CCE R - } -
R 56 e O p¥:i
Convergence of two Continental Plates

e s i e Ll 3 L0 mslaall o B (g 5o

oodary Lm Lagdns (o 36 (ptomin 3L s (2L
055 68 YN RS L all Jial dedal) ool s 5ol
el s pell gty adll Sl penl ey Ll LS
et s -6 A Bl o 5L 2l (5L ol il

imio ke ae :(17) )

0355 Lo T ] T

w _ & 5 -
.éﬁ:{b}.l}\j)}.?:}‘ o

9150, 5ol

(783



B epsin L e 1(18) S
Y ke Sdon ¥ Lny Leguans oo
& orestiall p3las Sy Sy logis

ol gd] Judaxs Y 3L 2
Sleglisdl e g Y1 Jaud 51

LSl sokall K150
'M" *. 2]l réwaﬁa.w L;e
€ s Ll

-

B et (’-’L'ﬁ-?

D el el ) A 15 el Laiseall 5L
- 0f e b Lagein o 0Lasla s oS LS Lo o
S TSl s Gl g Ul By 5yl 5 ol
sl Al LA 3l e iy s p3laatll s s sl
ot 8 o Ll s i e B8 5 s By ) e (0 OS5 B

AW o 2Vl pa g Aol 5 ] e Bl T Ll 5 (1S )

Tongins p3lnad g IS5 1 el Jlr bl L)
(18) el ki .w\w@pbj
Transform Boundaries 43l gatl) 3 gasl)

3 34><Jl L] Transform Boundaries i_:.b ) g2l 3 gl di_.j

Ly Lgeioms 313 Uomay Gl g il 87 o o il
- e Jsb a3l b g st sl e 3 paodlsdoa s s
¢Transform Faults | sl & 500 d“—"“j (ol e STl e )
- Legmo s sl il ) S ol ol OY
TSl oo Vs Lo ol Al sl s 0Lk,
Lol o 5 L ol el ol 5325 L
@-Lfa V‘l"’u J_> s 5 .Conservative Boundaries d_lasl>es 5 s>
e Al e B e e e (S o
e ek U el el 1 A D J edlpsal
- ey ! T Ol 05 5 sl i 5 £y o) il
S Oy olg) Ll i s WLl S ol A
AT el s D sl e S el el s

(793

t SV bl



$\

z
z
wn# -

-

R

B4y

Jyoaill Egann
el Lo &S = 0 S gl 550 ST Sy gl el ol £ 35S

°

150 8em OF 2N WV iy el b Gl 3 A5 5 Ayl il

5l Bl Lol 8 ol ool 5 51 05 U1 13 o 2yl s

o)l ¢l el oYl

\&

l:. -\ .Mc

iy NV il g el ioeis g cis )l dsenall

EAESVN[UPUNES R P B A O il TPt PO [P A WA UL P

&k pY) il
0 200 km
[E—

32

el sl g

34°-

i

iy )l B

30°—

-

rads I

:GL:::..NbJ.,bdl

Tetnall izl LS ol ool 5T LT
sl Ao 5 Ay 2l

5l e L) 35 ol olosil 53T 2
el el g

1S ol il 48 ol o 0, .3
gl iiall e S L)
¥l S e el di s

Lometll S oall OV o o 4
Aol LS - o el doviial

(807



Loal Bl 2 o] /
:\SFJESJJM‘O‘)L:ZH
.Gsu@\

Causes of Plate Motion daiall 4 a il

. Convection Currents Sl ol 6 oo o 3 v.}LxJ\ PRAY
L o LY D IS e U eedl 3530 a L

335 (Al 5358 ol il ol J-lw $>5=

e ) s LS [ L Aol Lol s
e e e e ] e sl ool L U
Bl U 5o U 5350 L) 3B iilans oy L Lol s
L) ! il Gl Ll 3L ey i
o Lo s b s e (o5
sl Lebbldladon 3105 gyl s cdaomadl B il e

=

wu\:&éj_gdejj_«iglgkww_wﬁm Lgslis

51 Jasdl SLG 5 2(19) s
e )W) Sl S ) Aol s

sl Gl b 5 B3I Ls 2 28
$5 V) wliall IS oy

o OF Ky S il S, o e A s 5Ll
g,m.@_u‘g_buyy\@tjx‘uﬁqd\b@ww
- Al 15 el SIS OF e et N ey (19) JSadl
Ui el B day 5 a5 Ll Y el LS GV

s Ll Ol UV o ) jaral (63505 il b Ol faiw s
Ao Y sl S s il




iial) 4 a5 V3N g s

Volcanoes, Earthquakes and Plate Tectonics

O o 2 Y1 e e I3V 015 o810l g5 55 Al e

Bl s g e S s AV I S e

Distribution of Volcanoes (<) sl &J 94

oane 0T >3 o Ve e S| I g5 5 il 5 0e

@M\ 35l csx_ppzd\eiw\ajbuo;j;: =31l
gnms iV il el Lo (20) ISl Sl il |
ool 5 G bl bl el O Gbls 5 s m s
q&jcéw\wbs\u\wé}i‘ﬁ\w@)@\cj}d
oot e Lt i el s gl Lol 5L 081, 53
@‘%W&—J)TMGW%T%W
PR N F S PR R INUCS FC E SR JO 1 [N R
* * e e 8116555 1(20) Sl

Lol idaoodl S| N0 5855 5. 40 el s Yl slusel e

(S el i b oy e Ay alled gy salgl
Bl s Ly tamodl 6 5 Y1 sl Lo T S5Ldmin s

SN

ozl ) Blalls g s sa>]

S 5 The Ring of Fire )Ll 615> (saled) Loy Loy (g L) S Al 2l e o5 2l 1A

g U I 3 S e 7%

o) 1G]



i Ao ISV 1 g5 :(2 1) el
s Y1 slaal

Distribution of Earthquakes ¥ 3! 8J Y

o G Il B UV S e 2 U 1)

ST s e Y1 estaall s s i 55 505 U5V 5 o dana O
U 1 e 80% ;S sez s .Earthquake Belts J3Y ;I MﬁiL@.&i}J
s (21 S il U gl el pl e o L
u&\a;a,w@u@\gw\@yw‘cwmfwdﬂrn
mjjd\.x)ubl.g}\!\ou”bwL.o.x&jca_.o.Lowu\sL.@:-\O}SA
ol el s G e S35 Ly il

il ol i el g e Lnodl 1N 5 sl ¢ T O I

€I algl) Tamall o) 5oy 5 puiell Lo 1e 551 1 52 *1/



AUl el s g e Kt A Lo gl Sallaall sdol s 5 SN - 1
5 Sl e By T - 2
€ el o Satha ke s L 3] 3,8 oS0 \Cj.a*‘,l\g;\jﬂ ORI

Con 3V 51559 Sl oY1 el o 81l 555 (Sl 50001 il — 4
ol

L Logems (o (55330 (simsid ol i odomy 3o b = 5

PSS 5 5ol Do) e e i U1 s STy 0,61 - 6

131 20000 y dn; (A, B) Lol ,gb dalate b 1y slonzoll (el oy Lol 2T - 7
L 3em/y sl Taomadl eb slael e i)l aelide u Jad g OIS

A B

?UAJE‘CL“J‘&A\@&VEMCEJTZJLT— 8



40 i) prilbial) de g (pule uiid il 1§ /Y

Measuring the Speed of
Tectonic Plates

%;J\)CL@{,M\C;‘;.Auia?,ma;mxjca:@asfr:w@a;,:m@uﬁu\ﬂfa

Sl 1 sl g ol LS Ty Cpalall i) ey BLI S a3 g o sl Y

Lo o5 S eslalall 3 Jeh el pllaid) a5 el L) sledall ptizl o(GPS)

C:?‘.:wp\@@\yu\fga;pw\jwmrmj.u,eﬂ\cudxpauw’téjﬁ

315 5 SleSadl Ghnd o ) e ks LAl AU w31 g OF sladadl Lo 3 5. gl g 0 UL

B Sy B3l e a3 5 Loy o 55 i OF 14l ¢ 15 Lgany 5 Lt 8L
S o ol gl 5 il 25 255 o S i oy

Lom ) ool s
Sl de e L3 324S Iy 5,88 S|
CW/W&MUUPHTV_SGQM\
ey |

ez

\_

.LL,AS\U;%_;%_M,@; s




A (R AV La leal) aladl e G516
dagilall il saclall Jaall @il ) alahaal
a0 gl
Zob @l (< giata sy (1
el 3ai (2 Ay sl 3 gaall (7
& clalall 3 gas aal Sy A Y1 SNyl -
gl ) ALY e sl

SIS 8 mililall dgan g i la adad | 7
AR S 2 50a (@ Aila g (1
PRI RPN E Aaels g (z
Coadh ) sady g3 sl ekl L8

“(A)

& Xaia ol 5 (@ ool Gl sl (1

FS I INTE s OS2
9(C) Gooall 4l yad M 3l e 9

Gosbd) JE (@ A )Yl (

(5 Al bl (2 DA el (7
200 m.y Jd ¢l 3al ) sldiVl iy 35 10

fani
Ll i 02 (o Ll (]
LaYBL (a Ll (z
381 (e Al A 8 aa gy 2 Bl [
" 54 oY)
LAl (@ Geoakall vl (
R EUNGRINE Ll Gl (7

baa gllidaa) o

Ay ey Jo=a 3=l aidal :J3Y) ) gmnad)
(o e b aaial
el Alal 84l Saaty o3 G Y1 (e e all ]
158 100 km (342 s (m)Y) el (e ey
FEN eV ENE
S IR (@
(oAl waddl (2
Lalal i o
Slo sl s Leaaaind 4691 ALY e G 2
faina i daaa
i g i i (|
Al silazall 23l (oo
s Al (7
Jaad) &l s (a
fsi Am T o S 35 AV Jaall e 613
fhusall o8
Db g Ul WS alall leef ol
Jassdll

Sllandll Glad ) sala alans sala jleel (o
180 my o= unY
aliiie (< Wil Gadalinal Jladl iy (7
el b A gl Rwdalizal dda,iY1 (o
oLl olaiyl uslaie
e alagiV) jaa (385 4
,C)LS\ s (@ i) 3 gas (1
Baclall 3 gaall (2 Aok gl 3 gaall (=
O3 Lpalns Y A1 izl 3 p0a a 15
S
okl (@ A (i
Bacliall (3 i (d

(86



S &Y ) el
clalhaall G Gailia g Lay b La B 1,30 Sl
I e o e Gaii il Azl -
Baal 5358 bl 8 (s S Al
o (mnbalinall Jlaall A0kl 6 il -
..................... i A slie () Ale (s
bl 3,88 o (e Gas i Al 2
m}cﬂw\J)_@LMM'BJ_p;“
........................... g”r“:\—’:,)é-m .A::AB‘Y\ Aic
oo UG e JRam ) 540 (e ALl -
.......................... i 8l 3ala 0 5
L )Y pilalall A€ (pe Ayl 375l -a

T B 8| K Y

g Gl galed) Tundl) daiia IS5 B a sl
o) mla ) €l

somaldd) ) ‘)

JSE 8 Al gall Jaadl ol ) et (S yidl
figa )Y ilalall 4S a e Y

VA

873

baa gll das) 1o

Adal o Wl Ja R 12
1S3 sl dnioa (e Ly 8 dabia ae b (|
Ll 5 daiia ae cdigl) daiia 2l (@
ol gl Gl gl g alall i (7
Lol o) Aniin e Ly pall Asilal) W3t (3
-l e (588 AN A alall Aakadll | 13
oy Jiadl e AV 6 3l g A )Y
(o 100 km
Al dagiia (@ FENEHING
Ll yela (o A f S (7
5Kl ) palall s Y adldl e g1 14
Pl & 5l ]
kG (]
L pakall Gl (o
A,V s, (7
RSV iy ge

S ) gl
& JSal) Gl emililall agan aaf ) JSED Jiay
als ) WY e cual

(JSEll b ilalall o gas o 53 20a0 ]

oshe e Al a ol sal) el L sgiiind 2
94y )al) dagalall Jeud Adasaall danilall



s e (AN ) e
Gaas o oS 13 L ol duazd 03
ol A siall 1S yal 5 Lty 8] Uingiem <y 13)
Lag S pa ey € atl €lagi€ ja
e G J) g
dilaia & A3 A 515 e Of il sl
I Bl g8 ade g5 Jads Crandi) B ) jela
Deb O 13 Guils e 3 IS ey s ol
a3 Gl 3l G Aildll Lo 2 em/y Jaeas Tl
1my
e gl ) ) s
Al e IS ddual) mililall o gas g 53 a3a]

a0yl

el ol ]

all jadh 2

LVleedl Ja 3

S dos 4

s s (Al ) gadd)

s (e ATUS A Gl Y5 5 Sl Gl 81y ¢y
.LGJ:LI;SAM LAQ\.AM &}..1} 6.)}.3;“ t).l

baa gllidaa) o

somabad) ) gud)

ol ) e 100 m.y e ) SLAN £ 8) gay Lo
‘Lg_us.\’ X Z\.c.)_..db cﬂw)é.uw K_EMJY‘ C._;ﬂs.a.ajw | u\
f\-mﬁ.l/ X b#y‘}

s gabad) gl

COLE (e Al s sl yatladl) o g B0
OO Giaabin QL (g el (fliadaa
;C}Am\ JIgwdd)

Ot L& aie J Y L e <yl
fomo

sl ) igaad)

S Hb daghun 8 ) salall 28] a5 ol siiiad

s eilad) J) ‘gl

o Sy G sas el ) sial 33 (it
Sl Cal sl A daa

s e saal) Jligud)
&3),9" 35;’ :\—)By\ BJ\__\;J\ 4733;\ ‘L’Jui Lo 4.2 / ejji



G:JL’M‘ Drv.‘
)
C\jj B Ay (N /m?) sa> o wlis ¢ Feall o d-liadlsa=5 e sf;wj\ s 3a)l :Stress slg>Y!
iy iy ar Ay Al e s 5l 3380 ool LLe Blazel
cCJ.LJ‘Z.&.jaJT%L@J (lased] |O&¢§L5§@jla¢:¢3w”i 5 At 3\.33} :Trenches Z.Efg.l\.xgﬂ;‘ﬁ\
s, s A N1 o .
A R 2l SN I B 5l 5
Lol 55l 5ed) 3Ll IDsewNI iDepletion of Natural Resources Zaudall 5,0 godl Gl il
LSS 0Ll [ 925 03 ¢ a5 0
(5 el sl Y| Sl msd 1S Lo lean - J?;.:J LS, jj; :Island Arcs Jj‘;;JI ol g8
w\qp,w|Qlé;jﬁuc&ﬁi%wwydia;@wwwbo_p@éx
IR RSN P p [ WP S v T RSP S TN A N BN PP PSR
S )3 NI s Ml o Ll sl 1 1
58 Ao U Godlal 851 ol s Jxdh 5 &5 3345 :Global Warming “pdladi i Y1
Lo V18,280 5 il (o 5a5 Lode K2 @45;)\ ikl u>T:Grabens L2l Lol Y
& w w w o _ g 2
e gy B 3l 0 g o it iole 005 ] (555 A5 (553
k) oy b S a’:lfl.a.i.g 01 slasl 550 ; :Population Explosion ;;&.J Syl
S Gole e 525 cblaadl Jel £das 5 25l :Magnetic Reversal [ publandl ONEYS
o2V s slassl e & sl
(&)

rwyb Q:JTJ\J LMJYL::JLJ j:.:}u L@.:ﬁ j:.:.>=3' :\...M.:L:.S\ JSJ.’J) cf.x.e thjp-j CJ;‘.;\ 335 :Pangaea L:.a.;Lz
Ll yo L cdeos o e lan O 2L S dsT o5 G 200 my dee Saol @136 )
)

-

(893



(&)
5@;.::3 gl P %;J\ ouj&d\ 31 alaJl :Geological Structures £ o) sl oS I
oo s & Aalses 6}3“ Wj"—’
doe Z\.:l.il\ Il b 25 Lo SV ST e 51 5 5l IS L”sej.fas : Deformation oj&.ﬂl
oM s e Elsts (658 5l o (653 L
L@..pj’.? eSS 223.5131 ) $eall IR sl oj,.iﬂ‘ &\};T 41 :Plastic Deformation Q.;JJI o_i..ﬁ:.ﬂ
e o Lol I e a5 Al sl
L@..pja.? A S ¢ Z\f:@\ gl YR sl oj..fl&.ﬂ t\j.j 1 :Brittle Deformation j.‘..é.!l ojﬂi:.ﬂ
S I35 L) Bl o e 5 A Slsler
o2l (o L aey Lo e kN ol %;}?J\ﬂ glﬁ\ ysad! :Desertification J.i_.a.dl
(o5 3 BN el el i 5) o] o ally gt ol ] e 55 5 Ll Y e 5155080
Aeilay 8N bl e par s LY 15 e Lo jsliaad b el Iz Y1 o
o) L (635 o LSS T ea el 4y ) asliast 3 i (61 Soil Pollution & OHG
Eom e ladd & poddl 5l (LS 5T (5L 3001 jaslasd & S Cgi :Water Pollution sLoJ! d;jb
ol SIS B G 5, 0 Sy L) deaiall el Y lnzed) £ i s
SRR PO, P L P REI By PR
O e ol Gl & o ol Wl lgrs L5 32 :Seafloor Spreading laovoll & Cijs
del VT llgn By cllamdll ) seb i o3 B! Do) 5,5301" OF e a5 ¢ sl
MG el
JLJ does HLA) s c}i: O gnd 9 VJ/L’J\ laixs| @l :Convection Currents fesdl & 503
SV ) s (BlS L lal e 3L ) o o e 535 anedl B221 oliall
o N il 38 LS i oy s o VI ) s 5 sl ol B

007



®

dalate < O pouis el ;‘Jég‘y’\ s gos :Human Population Groups & .2 PG Ole ool
DLVl 2515301 g DB g s s e Salant b 058 5Ly ol 3ol 31
&Lfa!\ S Fomns J.L.»T o ! & el i) :Foot Wall fl&ll il
&L:aJ\ S sowr G5 o5 qzﬂ & o)l A1 :Hanging Wall g;j.w.‘d\ il
()
Lgzns 315 Uas Gt cﬁ&faﬂ ﬂj_x? o G:,S’Sj.\;- :Transform Boundaries i s>l 5 gzl
Sllpan d b Jay VAL all el g oD slicsl e s ol odos Sodo s (L
e S ols
9 am o gl ot a5 Jio.) 59> :Divergent Boundaries sdsloadl 5 gl
e i < i dazall O3 Jl s o]l < BESESIN| J..@.la slazel bas g 5 ,allas
By om0 lagman e O ‘_}?:QJ’ZJJ;- :Convergent Boundaries 3{2&%31 3 9d2ll
Al ey e o 30 dnds o sl e itaes toedn 1 (B (ion (1 0555
ol Sl 2 el sl - Tl 23l L 2l 50 )
()
Lo s Laes el el S I S wlelasdl sae :Carrying Capacity Zlssed! el
()
ISy 1 e O s DL wie s Bt V18,8301 5 i b Sy 25 (Fanlt gLl
S e ) 5
e s el el TNV S sl e 2 s tStrike — Slip Faults Zilod) p gl
Gl T Sl A1 (6 s Led 055 65 g M1 (6 50 3l
Bl e s ]l J.l&,U ZCMU\ S ol e dxasls Cj.x..a :Normal faults Lol &9.&.,451
1l ] Al Jas 1 ) Glaadl Sl L e il s g LG s

Qn



u‘*‘" e ot Bl JJ.&.U ZCWAJJ\ 4SJ>J\ o &l @M :Reverse Faults LSA C_g.&.,a.“

Il ) Ly AN Glaadl sl Led 55, (e 50 025 gl g
(L)

c&ﬁ%y%@&é&i}\ﬁ%byc&q—yw@:AsymmetricalFold Ll 2 &b
5 610900 o J5T 515 ols 5 a5 stamall L 05505 68 200 o o] &y ms £ ST 5
J&jwj&wﬁﬁd‘uw\f LoJM.oq.Ja_S\a.mJ&Mj up)’ﬁ\ch.uul.oybw

S

ST g SIS e &y slaze s &l 3 b=l ooy &b :Symmetrical Fold &las &b
o w5 5,V il Lo B g (55 sl (6 sianedl L 050 5 6,30 b o] s £
sl oo sl ra] G el Sladall 55w lee ULl
10 ol Jeous eV gou ladall b e 5a5 Ul Cy\ J>1 : Anticlines 4.>J.>=o ol
Aehaw s b e8I ladall e (g g5 (5 poeall 6 stmmall p2
Casl S s2eedl (6 srmadl b 0 Ll C‘ﬁj J>1 :Recumbent Fold aﬁ?/:hv«ﬂﬂ b
Ll Joors ¢ il oo Slakll g o355 Ul t‘ﬁj A>T :Synclines 3 2is b
M 5 o Al e 5 555 3yl 8 s
&3 o (s ol bl e A CRWA] C\)j d>1 :Overturned Fold & 4liJl L)l
B 5o (53 sl (5 smod) (38 Sola (55 el (5 simall b 03505 0900 e Lol ol 3 2515
e Lol a8 5SI ladall O 5SS 5 66,08

(L)
cola]l G BT (Gl an fuan deses Bl ALl tOcean Ridge Jaowol b
Lo W il 45 e o5 (AL ol 1 (A G o 25 s B 2

®

. ‘ : 2

& Okl el Lo ¥ 5,28l fady 2,Y1 e Sl Lithosphere (g Seall G
FRBAI]

923



(&)
01912 ple s VQ\.’J‘ > 31 £.5 3 :Continental Drift Hypothesis &5 Ol >l .57
T s L Jaomy (il aliw s |5 56 b lall b J885 lS Sl S g " 0T s 3
SV Sl s )3 Gaol @l3B )G S 200 muy dee plusi¥l ol 25 LYk
M gl e ) oy o L

()
ng.?ﬂ Lo NVs 2 | e L6 ekis Jwi.;:: Li“J\ @de\ iales] a1 :Horsts Ze Y| J.:.}iﬂ
oo Lonis JoO Logiy Bl 501 5,5 o < ebline (sle el Sl J] (g5 24
W Ll e & peall 1T

(f)
O b g (b S Lo L peall J::Q\ ade A U el s» ‘Fault Plane &Jw:all S s
S1090°= 0° oy 51,5 SV 6 gramall o Lgminay 1 il sl 0 Sl A1 (5 s
1907 Y1 (6 ol o Lgninas AN ) Bl O o Bl AN (6 2 055
S5l slem VI le Lo daxad s s LaglS 5T Lgamem T siall (S5 5 i) :Strain ds jlasd)
sl s jland) only algm V1 e o1 LIS 3 cas 5 o s sl
Lees 55 b linadl Oslaadl ol 3 Lines P Js 5 > ‘Paleomagnetism dogdd| Lbliaedl
e iy L6355 05 5 s L) SV bkl Sl el L Lol o 5 5L Lotz
.;,bjw Cemebliadl Jlmall S5 sy Lo L35

()
ireio gl (i3 deio J.LJ idaes dmio bt o0 é 3\.1:.; :Subduction Zone CJLJI Sl
3 s S 5 3 e Bpaltl s 1 G e s 05 4T s
o b e wdazel slolall s s a5k & i i Plate Tectonic Theory 45 =53l C?Lé:a.ﬂ ks
G peall U O e Jas Logele s D51 gos s el g6 o2 555 31 O3l
e e L gy ) B 85 i Lo JS 0] el oo st ) (e (L2
M ) gl alaall e el

933



e ol dasS

ool ] odl =3

el palis :(2074) Olaze OUde teusn S s S sml O tusn .z I 1
i3 gl €GB Ol il )

Olos a3 15 paall elanall sl i Bl 3 ~2 VI JISEY1 (20 18) il ¢ ol 2
03,3

03,31 0le Sl 15 «(15) (el Lar ) g2l 131 1(2012) (5L ¢ oy slim 3

Olas g,.<a|)\>¢(w)‘uzjw‘..bat;“w 1(2012) 53l de ciles (5L ¢ sl 4
03,3

gl Bl Sl S e ((1D) el By (e :(2072) Gl jes (g2l L5
b ey

cellally w55l acld 8 nadl 1o ((21) AL Lar g p2ed) :(2019) (S (ol 50 .6
O3 ¥l

GBS elaedl 242 508l (B jaedl o Ak . 2] 1(1999) dases ¢ oLl 7
ROV PR PRpee PR el

(3971 301) (g, ol Y1y SR 5 ¥1:(2012) Lilaas gt e ¢ a8
g S sV 5 O gl B b I kel

3501 32wl SN HL@M(@U Sl 1(2004) cwws by oll L T0
g S etV 5 O gl 5 Bl b Il doedl 179 - 137 2 10

04D



Gl g o -G
1. Berry, K., & Fronk R., (2007): Earth Science, Harcourt Education Company.
2. Brooks, B.,& Jenner J., (2009): Earth Science, Pearson Education, Lake Street New jersey.

3. Earle, S. (2019): Physical Geology , 2" Edition. Victoria, B.C.: BCcampus. Retrieved from
https://opentextbe.ca/physicalgeology2ed/

4. Lutgens, K. & Tarbuck,E. (2014): Foundations of Earth Science, 71 ed.,Pearson Educa-

tion Limited.

5. Pollard, D., & Fletcher, R., (2010): Fundamentals of Structural Geology, 4™ ed., Cam-
bridge University Press, United Kingdom.

6. Tarbuck, E.J. & Lutgens, F.K. (2017): Earth. An Introduction to Physical geology, 12th

ed., Pearson Education Limited.

53



wll=ei alll Aoy (o

96



