


LA 1,81 gasie

www.iqgra.forumarabia,com



STl B alal S p e I 0
()
(ST el Ll p gl



8 pial) dasdal)

380N . oS ey - Shedia 1l - Batawdt g5l 4
Y0044 - £0+1YYA_ £0+VYYA 1 uSlag G 9aull
Email: < shoroukintl@hotmail. com >

< shoroukintl @yahoo.com >



S Bl i
(¥)
Jhnlt polall pggual
b
(g 3yl
BIE S (JUFT FIFS RN

p oAl LS ool oo
o glf e geaes






(o 11 G 11 Al iy

o

i}

(S 5 B adad e ¥ (el

() dll 3l e ST pa LI Y ¢ SUOT, 301 e s (o
oy eyl Ciall 1 G B il cadan s Ll A ) ol
G, Lals ks LS i T yims (il A1) gy ol 1 AN
Jas cadall 613 e (s &5L0) Ly 5 ankas sl WV ae 0 Gad (G~
(5B e 52)
(41 kD) | £ 0l § Oy ST 5 Gy )

Oy 3 2l OF s a1 oS IS e (ate o S OT, 0 0LS L 0
Slasl s paadll pa iy (Rl gh Gand gt OLS Sod dic 0LV o
Lol

EH Sl 1

WLl SU A elie B (L) dll e 5a o SOOI al LS U
o8 A e W38 e e (s 21 03U (2l 05 0l 4906 &1 31
aﬁj‘)j ‘r.L-J“JLA"j cj:,.a:.ﬂiiaj cl}a\)-yb ‘d_’a.n-ﬁ‘j ch&!u.angc.Ei

[+]



salas (g o ALLaEN e Lmid JS 3 LY Biny L5
A SN OT 0 Slons] D ol > el

LLaal s couwaﬂmgfust}.m@ﬁ@ﬁ\om\oir.uw}
Bl Llas e e Jaal g Lgd acied e O OL S6Y I
OY 3y ¢l Al Yl el il 8025 1y chalally Yy 3Ll
J gt g Jomomn¥ @) Gt il ol g0 0555 OF Lo} Lz il 0
cipdns jalsl ol A LLAES sl o5 G b e V] 4l OLSH
S Y5 (b s acde Al Juo) gy Al o 23 5 0,85 015 Y
u.s;i@ub.&pwwwuy@juw\ijcgw
S sl s SN el Jasl 52l iy 0 G g3 (5 le OLS LY O
LS alagiae

sl oo o el MY salallp suniall dalasll LLail oda
(8l e g gl o+ ot DL L) o 13] calll DS (3 Slme Y1 50
395 ¢ ol Sl oo e egn S 31 g 53 8 il ST LSy el
Lt iadly oe V) ] o oot 050l (8 ymna ) Guny 43 )
il Ol YAl 3 Cao Dal G gl3] o e el gl o 2
Ll Ll 5 5 il Ll Lalaze 420 OIS Lo

el o e 50 6 Al Juy 0 gy JS5 (5 JS OF s i
L;«')—“-édujjjﬁﬁéwdwuﬁ@tﬁé")ﬂm@ o
o (J) ol Uidae Gln 4y 8 el OIS (o3 (3 ons (3l ade)
LS (o5 b ot (POl ade) ey 45 el o 4y Jlaf Lo ol sl
PLbT e 4 35 Lo ol el o () a0l obTs U ae Gln iy 15 o)
-0 s

ke alll L) ok U5 oLsNT A e 058 SO OT 301 0 Ll e



g b 0L oy bl 83 ) 5heo s 06 0l OUS 05 3 (oo
O o 2 sl A o 1 el s (85 (ot Ly sl 3 20U
Coanr ol oty ol 5 20 s 5280l od 508 el CILY i
o 8l 8y s g T e e e ) g tim ST calte OF 2 1 L o
O 78 5,2 01095 3 e dmy e (LG (gl 1n U135 Y 5 <t

M3l 4l

15k 3 edaall Al B
Oy ey 086 ¥ ST 15 Joas 150 0 oo nlly st it o8 B
(AN Zel D) O o o) pieiin
AYECPY 1 k) |
A1 533 o gaeial o 1y g e e 5 i 176 6 030 05 1)
VY s n) eé@ué:uéjfu\
033 g oS o1ags 14630y e 13 8) o 106 Gkl oo U5 G L i 0y )
SYY e el eéa@:muursmm\
Migd 2l S e 05y ¢ LA Bl iy, ol el 2ol 3 5
acde Oy 30 O oo, iS85 o SINOT AN 5 g5, all oy A i
Sade Ja Vs dad als el el Ol y c Bal i Of 5 555k
g,;,\ﬂdsCﬂuigijﬁ\;wys),asglwxyﬂg&se:.u,
e o ) smadls ¢l 30 ol s O 4l LoGT s cantasy 6y

v



ool 58y 01 05 clllandl e daall S ¢ 2 SO 3 L Slne ]
kS i S| 03 el
oS 5 W Il L5 ¢ o S0 0T SL5lme b Lok g
5yl ‘uw\,bW\rguuiywuscﬁj-gfdwtgww
smelly 0§yl b iy DL 1Y) caltn oo a1 sL 0T 0L e
casboally ¢l 1 Lala¥1 ;Yo 508 ol 5o @ S OTAN (6 52en g
ol g 3] Al oS sl LS LLadll eday . odelall S EA P
BIPRO PRNRIPE RN ¢ @SN O s il e i 51 oo o
uﬂw UM\{@LJM}SU—\«.U\()KSJY ‘oJ)JTuAJﬁTL}SJ‘:,}r.MO}&
Cmiisly e Ly (G pene o W)U LSl a5 ) a1 ol
n@ﬁ\;ﬂ,mmglz,x,;\,z:;,bjny@h}suoulw,ﬁ;ﬂu,p\
LS caakiiy 6ly b jrema o SO OT,AG Gl WSy e Gl e (605
SN0y 52s B jrnn cisladl ol oy caiall LLad) as o 3 mma &l
AU o dadall )l 4l sl S e com 25 (D Jens oy A
t.é.;j cwjjﬂwied&w; (.L@{)f)g;il}'g_i:s c:uT.,\x{bT ZZ_E.:L.J\
RESFRVIR SUWP PR VRN S-S PRE S ST ¢Lelie ol Lagl s O
G155 gy il Ll G1HLE] B oene i oenall o 2l Lg 5 (Led
s Lo gy 1 G V5 Y5 cidy gl ol j2y g 55 o i A AL
Wl ey <0 SN oLl n pdadl ) LS| 3 samne cisldlpls )
BETT PRI | FARVE-S- IS PR JUCTN B PPRS | Ui | B SXE S B EH O P
sl e dodald sl sl b sreae cdidr e U3 S G Bale] s <O SN
JS@J.:W U adl, c.la\fa.“_, ‘k.JLM.;") crié—bda.a._\.“&.’;n cg.‘:ij‘
d}_ﬁ.;giU:@) cd\giuﬂ:@j‘.}S} LU}J)OJJJ)JS_’ cﬁwyw



Gl N cadloe =3 Ol e O & (s ke il Lo) oilaall
V6 s e

51 oS ¢ ST Slaee Y il g o e clalall pn 28 lle 43
ol a5 b ol LS 8 Sl il W s o 0 SO O 3 el
Sageall 3103 Gl ool LVl odn b atond Ul ¢ il ¢ alall
0 5SIL ¢l Dl gl o ot L QLY el ez a5 caldl oo
S 15 gilana s &35S0 p bl 4 ol G 5 5K

(001 TS (oalalt 3l 19 rabal! >suTH (s (aal

O3S o e S5 Loy o Bl il 0 28T o 0y SO OT, 0 (g p2my

LoVYs © 285,238 (6,5 bl JJBLOYL copalsh s 6U 58 San 0
Ol 3Ll ol LW B a5 od LVl adny il e
Lony ol ,md e doa gy 0LV sl Y &5 odalt cassioN ells
Gyl aST el el (ALY oyl & sl | (2, b
e IV plie (b el 6 5,0 LY s O I3 1S 55 ¢ LS
(5 8l el G of ey gl glasf 3 L@v\ il poae
Szt ol¥ladas el o Gl sle] oy il ol3] e 00
O G O L pyay ¢ oSl SIUIIL LT 0 ba b plioes LaS s
1 5 (s b Al o) Al gy om0 (agry JUos lll ,9) s oLl e (V)
Lo ooty oS Lo ad alll e 106 Salll d sl Lo o 3l L 2l 00506 0y

el gl o calll sl Sl o 4S5 m (5l ed Juadll g2y (S e (S oS n

c(,.:j.l._hi:b...a.njh) cr&l;ﬁ‘)ﬁj c[J\:Uo)_,SJ ‘(J):.UAU|J.,>_,.AJ H.UH.LJ:TeJ:';‘:é
u—Lm\.vJ\A;AG.LiY} u\ﬂ\w%..:.;:\b ‘R;.J‘Y\qm:.\i\lj u—\ﬂ@\«gé}?v‘é.ﬂ|f

MJUUAJ cwwrbw‘uw&u\JJ ‘:|>J:M8J..‘5"‘LP&\$Q\JJ U—LJJ’Y‘A.\I\JJ
J}\) “WJ"J"J‘LSM*‘J‘LG5JJ ‘J.>'|MJAJ'UAJ “JMQ{’S’U"J ch«J
(L&Aﬁ}@)\.ﬂbé.h}ﬂ




ujbjl_,.n@ﬂlokvlwﬂwﬂgM\J)Lxllbsculcéhﬂg_&)}
Ll obs

OOVl e oy ¢ a5y b il Gy oS U
LWl 53V 03553 elll ¢ radad slale o a5 Lo JS b L iy
Ll pUNI e e calll oS a5l M SO LY i 5 nl
L5 &y gl el 35 Ly ndll Sl s (LBl Y Yo ¢yl
el (Jo sl obauly il d gl s ¢ Lalasdl Lga gle o 3,2
2B ¢yl LS o Ll 3 sy ¢ nncietd] cyn 5 BULL ol
or S el e 2l by 58y <0 58U oy Ll o hadl cyo 05U
aanll dogllode Jog oLl 2

FLt ib 5 e po 2 o 1Y L3S oW (alodl il s
Sl Jdn o S L8 ol SIS U 805 ¢ b5 LS alel) doal
n Br o 55 o palyhy a5 0501 LS (o B3 IS 3 L
o ULl Gy g iy il OY I3, ¢l ol el sl Caks
e 1P N R O e U I N O 5 - T AN

Sl il V) 4 i OF 5 gy D 2SI 0T 3 sadall s YT LT
LY ol s af B e ga odadl Slaee M1 OY @ll3y Lol G3Lad
O odadl 5o W s 5Y s 5 b il e il 05 0
o 2155 5 080 Gli (ye e JJ LAWY B QLS i G o o S
055 Ay oo W gllame 05,30 Y 5 (a3 5 B il g A g a5 0
& (s e dll Jo) ol i S ol s e ST o Ly
oo QL 8z o L 0 SN (33U n (6 g <65 e gl el ]
O3 il o sde e Ay Slialans dnyy ALE 5 pie L Y] ) J sen I



S Al e o 0 V] &gk aSlSa]  gaam OF J3La) S8 Y Ha ¢ alol 5
bl Ul

m,ﬁs&&sguwu;uy\,gﬂ-\gmwmmy&xﬁj
s olsYiaags o I Llaall e LY oLl Gl s sl t;u,'
(b $SH0) G J a2

ae (pliaadl e 8 )y g 5 Yy o1y Sl o s B
0 1) ' § >

Sl LS b a0 L (S0 Y Aol p pladl 01 25 e
s - Lty dals suan ol bl sdasy el Al e cn iy L3N
et S5 o 5l oy o LB AT 5 Jrams GI Al o5 5 el
add s (ol plie ) o adl s (sl 5 2 OF e wons
ool pa ldy ¢ Sl oy iy 0l g gl 2L o o ST 0T,
i relall &l 2l 3y 2 SUVOTLAN b odall slas Wl el (0 o )
SV 55 Ay ciaid g paal sl aill e ol ] 4 i g
| ol > 5

w,gdmy_,.ﬂL{\,ﬂpr\}_ﬂmaﬂﬁagmﬁsuy@vu,
ke alll o) &y B oy AN OLS B ol Slre Wl diad e Julald
(s

5 ol e Y LLas) ol e o ST e Y Ll Ly
Ay 35 (6 Wb« dmnaiss Jim 3 S ¢ Omanaseall 3 e V] AUl oS
058 Gl e @ SO L b 0 A s SI LA JS idbas e
AN o il ) cAdladl GLSY e ol e I ) cald) s
AN OUS 3 as i 45 S LY Calises e 5 S8 ) a3,

AR



@25 GTraH B palal w1 OLT o g 3Lad
I te 2 5 ¢ SO I Y o) o e 2o 5l 3
ol Je iy ‘f)vtqﬁ;ﬂog’v|@wﬂ¢u\yuswcz\y
r S
QB@J(JW‘,&JU)@JJJ@..\
T B )y osle Lo £ 51 T3 Wb s W Ly )
Y Y olesul)

) Bl (T G ) o Ln 1S g (Walos) £y il o e JG
g5 oLl pa (ble oy Laels Lgwa 51 5 (10l ol glll Jom
Ao By A Sl O o DLl 555 QLI il O sendl g 853 oL
JL&J)&J)LJLL“‘_;&‘))UJL}UJ‘JA-MUQ‘JQ) Wﬁ}c@»)}u)&
;L‘LHCJ}D L5|((LAJ.~9L>L4UAJ~J» JU QLA\J-JWUP(LA_@,&
(bl
a\;uyu,sjwd?wiuj@sjglob,ﬁ!oiqwrum;m,
GL\JUﬁl;#LMTr)jJMJ_; L@Uﬁbb)}r«}ww&j cEPgT)
23y ¢ o0 UL (5N oSl a S 0,85 by ¢ dall
bsuﬂcb‘)y‘)ferUMb.&Mbﬁj‘&”‘u}ﬁjcﬁﬂbbﬂ_ﬂ‘
.x_:_.msvu)_.g\@«,_x_,‘(/.v~<);ubt_,u.,ﬁg,u),”wugbg\
St eola b e deliadl el 5l 01y ¢ 6,5V I Lo s <05 SN
ol o ST LS 3 T 85 e 45531 15 pas s Lty Lo OLs
gu)js@L@Jsbywie_;m@wL_g_wg;,u,:ﬂicbd\;
ﬂ))i&U.Lscwa‘wMYlduy|L@JﬂVJ%cMJcu§‘JJ‘



el el Ldae 5 oga (55 conls 0y, SN ST 56 OF slalall
o bed Lzl sl LU SIS ) oy o2 w1 J22 T 00) L Ll 5
J515 o ol 35 e OF o, K0 Y i s (50 5 il
A8 6, e o 31l JS OF als o dndly i e s 4 oY
om0 gy O JS 3L 0510y S eST 5B 0T < Lglstls o S
J5 oo Ul 518 (G gmiasnd)) ad ol a5l sy 5l ot
ool
Gl o Sowa 3 (Jniy )3 s gl - ¥

A0V 16, O o ) OB sl )

sl gaeladl o :a,,_ﬂ.n\duag,snm|mﬁ_~..a:g;j
e ¥ 9y A1 ol pa eladl o L s s L el n OY (e
Lelts pn Sl 515 55,915l S 0l p gl o iy ¢ 5,31 Lo L
Lo 2S5 50Vl oda Oy S M ol b o odeliass sl ica e
(FUll 3U=) 2,3 dasell (5L GBI e Lol i dally L alibanol
b a3l (JU) Al avast 16 FL0 B OY el ¢ an (0,91 ) cosle
Ve o gl e ¢ ¢ 10 Gail J] Joas pm gL, e 50k 2y
S Ll Lalate n 15 5 Ui5 o) el pa¥l Jat 5 g ol s (0 oS
‘-J,.J,',_,;Luiuzﬂ\&by@x.u;u\JL;qu,uauuaus\JjJ, (s,
N goelan

‘C&»LLL?@‘Msmu»u,zjvw,”urs),miﬁajrx.;y‘;,
Sy e oo Lgh b lai Lo G 5y ollaelly 5ol o] e 5V Oy
O P o PR R R S P PER AN PRACE S TR
o2V el el ay gl oda ¥ ol cllaselly ol ) dsll e Lais I
By i) B cdls

A3



$( Iy SHL3) UG 13Lads cIiS e YT OIS 13 5
NOARR TN T ) sy y
QJM\Q\.);M\)J%H}
o 1348 853 Lol (LIBT3 (JL3) alll OF oyl
O . ds. . % s . o
gﬂ.h'.;r.ﬂu.a%)JW&SL@&Jﬁ)WJSf)Y\Jl)f&‘QL«A-‘O.\:.:
P el3 Al oy c@BUally a5l gun
o s (FLL B3 ) 2,3 (5L BN Glas e Jaes M1 G ()
NV I o Jorb caloal) Bl dinzey Lo 230 5l 250 S olinall
65 oSV (558 Ll e O o oumgﬂ)sd;g;a ¢ ot
Loy LI O 1ol 5 Gl vgre IS5 ¢80 S S
(b oy bV pn JS 118l e s AW VT e 3l
Comm U Glai n Lall el 3231 ) el 5oy 5 o ULl et
l;'.ljjhgfj\)bubﬂs c;jiglg.

) e Lo BT o il a6l 1 b Lol bl ol ol Gl
e M Bl 5a b 5l Bt s ol OF g 3l s e ol e
: . (Troposphere)
oot 1 ¢ matl 8] 0 BUL Gl o ST 5 A Comendl (O)
QUSY Yy ¢ el DLt G I Lpelad] dami s o Y 5 oo
ooVl e sl cued s LA g ola b Jis A el e
CERYE R R P I FE FE S BYSVIUL ST RN CP R RIE
JE o
u@@\M‘ ¢ gud )_,J.gcg..,:.‘_;.!\‘, (The Ozonosphere) 3 555Y! dab ()
oo el A3 Cola Lo Lo s 5y ¢ Lo,V ) el jadil oF ol Wl



b Lod (iS0g nidl o 5) Beeniid! B 38 4031 1 oo 08yl ola]
o2l e sl aned L ey (25

iib a5 . (The Ionosphere) o, (5Ll I e du Ll 2Ll ( 5)
A2 Aol L S0 Sl ) 52,1 e 5 5 ol oS & potin
ItV ol yay 5Lkl A eld¥) & oot sl 1 5 Y
o35 235 Sl By nn 55 0 o o 5 3 (S
P l3 g oy W slhaze 05 WYy ¢ ST1 O 31

J2£5 - (Radiation Belts) pla ¥l de ;o1 (6 gy Lol Gl a5
0231 e Oy 2,31 il e il JS e a5 o g
Lol 35 2l (el A Sl ol | Dy e SN 5L
el o b s sl (n G2 Y1 ) o A

US 425 . (The Exosphere) 6,3 (65Ul GW e s Ual ()
SF3ad Sty el S el ad oMy oY1 e s,
st Y (Al (LD Lall & sl Lo V1 LT 4555 31 oladall
0 4S5 ¢ upfyuu@gﬂ quwbmjuwwmd
oﬂ!uu.umo\fY\quJ\;oL“YHﬁ,.hﬂlyuﬁub

o Ul e e M OLasYN d my o Lee o by 23 i 1

A3 slamdly - il 8 i 525 (I 5 SH5) Ly il el
(Jrs) &Y 6050031 g3 Lo Jas Jhll Jo S5 aiy oy ¢ o
(e AN AR Gy O 5eslill (6,2 A5 il mr o adling (o]
B pies g oo gellalid o e 2 STV, SLA e ig SUNE Y o
Sl o 6,5 a2 M LAl ar I Lga east ¢ g0
2 o

Vo



iy o) by dps Y

VY 6L %—@%@d\ubupﬂ\j%

Jrr () OV ¢ pemns 525 Ll o Lelbail pa 10 at3Y1 G
(W Lazg 61 Loy e sl LS Mp 0slall e (5,1 & 5 oS 5 b
gy ¢ GAT RS 8B, % N G 55 el ] 18 o i s st
D52l 5 &, & bl 550l Js e Aadacl) Rl & lall el & 0 e
o2 Y g o o5 ¢ el H g o b (Sl joiensd) iyl oy
(J) alll a5 (A Lol Y Sy (Bl 2 5l (b &5 ¢pDlny
e Moy il B lo cals Y o Yl el a1

oy ol y ol Ol ) slodadl 4l ¢ W Al oA i S0
ol b Ll e Lolb Lot wlay dhisuall ol 2l e sie o0
O sdr 3 ¢yl DL Lm0 6l oW 550 B G )l el
ol BT Leelis )l b 3585 BMae ik Juw D ol g ol Jansl 1,
c@*\‘oua:auL\,igsjjuul}\dbuﬁuj‘Lﬁfgus,;r‘,ﬁ\
cilygb iy o3 e pandl lgdn 555 2aS 20 LS 5 - 5ib o 5 Le U]
S G5 g atall o Alsla 383 e w5 JI5 Y - pdlall s O
o YV o et Ll (S0 ST Gn sl Gens ¢« 4o W (5 Sl
B) o,V Jaod (Ul y po LglS ) SLLEY! e 5 ol 20 LS
Lllows 3 bl 2 Y1 IV o st ) 5 pmall Se G525 clls
oI Slalas Llig (o psdisall e dslgll At odn O ¢ Lgales s
Hodl oldas e 2L 6,1 A e dlila wlaS b e Gl G ¢ oW
oW i 2l Bl g ¢ o, (6 e all BIE b ela sl
A 130T s+ a1 S e eldl b oIl ) 4 s (Astl;enosphere)
I Bamlll e & Y pdnall e sl ISt s o, ()

\ 9



wld o1 Ll LwluNI s T il e OF Lade La ey LS 125 dand)
.Cﬁ}.laj\
P (Soun 3 (JL3) Wl i €
NQEBPA)) | § T sl i)
7 .oLv-ig‘b-A:l&Js_}T )}.ﬂlpwlg
3 b5 a3 5 S e 5Ly ellly 0 i g T TN B gl
d\dm;u_.,\ (8,51 gl e 5 gl ol SLzel I el e 3uny

g | (s 8,05 G Led U 5t o g SO
SQETC)) IS 3 YOf Wy R Y

Ll 0,251 5 G g sy 3l ¢lS S8 g b ol Gl
A L 3 Bl ) gl 4l Ghatd 5 plall 5 o allan S o] Gl
(yrmn) Baill 5T ome 0 ol J] cp poill o 5T 3km S5 033 135
Tl ol 1 I Sy s (rens) slae o OF g 3 (50l
W o 7.8V, 0 0¥ S35 ¢ oo 2 cill o G iU el ¢ Lol
i Jo Ll w3 5505 ¢ g8,V (b e 5 pmme isll e il
(ol ie S La )l ) ot el G g Ko o U b e i)
Caﬁowﬂ_@,@,pmsg.x__u,tm, YA ) Sl Cladll s
e il By e Bl e 28T el Sl Ul o e
ke Lo (3 sl e ST le 5ol o i 2Ll 1o, Y1 2203
G5 J ) o ST ol e T 23 VL G ny Ly 5
o5 O I3 ey . AU gt g3 5 g g0 (28 Sl ol Al
et e i 8 G ASU AL el ol g el 1P

VY



5o S Ol 5 collaeadl s Jloedl Glasl ) OLSYI o g dn S
B3 o Mmooy 048 oy oy o ke 5 5591 llaes
b5 o n OLLYN (D oy Lo e bty e ks B Y1 g ssal
5 s Lgilad Jazmes Loca ¢y g0 o 5o AV (a3 ol 3 3 IS
Ll Lo Y1l cdael s all ay (Lo 551 ooty Sn
Bl ol dl =0 3V Gadall baslal s allall S5 G pas o5 (21,2
P IIURY| FOCH RS
LS (e 3 (Jdy S)5) g1 s -0

v LD | § T L6 Jindly Y

26 S LY o Lgta ¢l o0 &1 (85 s 3 JLH € SUNOT, 30 i
el alsly ¢ o,V b 0 psde adel s N 0T s 5 b YL L Canas )
S O (st 3n o Y elode it ais soptdlaxi gy cpedandl e
SV Ondsb sl Ll b obal o 551 e 5 2 55 JS5 <L
7s G 3 P, VI OLS ST ¢ ol prdans (5 gncn B 3 0Lyl i V0
NI 3 e ¢ Llstls I loal Lo, Y1 b sl e sl caslias S Lo Y
s O pay ¢ o, Yl cinaall Blai 3 gl g ¢ JalSIL 5,0 (g 5eal
oS S50 5l Leb gaas i 5 301 Adle ¢SOl Wle L ad aslll ¢ guata
o LS ¢l il 5 3 3 LgaSd collamll oo b L Ul s
Lglslazal o 5 o el I L S conis sl U o 2l Jul yo
S A e JLA O o i 5 ¢ eSO o )Y Canall Blas e 1)
V10588 0 (S Y Lo s W1 ol 3 o Lgilasl 3 jglas (Lo o
Blosl b sl (I i),y sl e Lslan ¥ Gy Il el Jro o f
» LU



¢ Jomed s Sl e TS iy (U ¢ o adl T a0 OLI L
O G g5 gy ((U5D) auly dadS b cazibyy ¢ sl aslazal
P e s, s e be gy JIJISY A LGl pa e
ilisy ¢ o,V o 3 b 5 55wl e LA & yallly Lalall el y 1 25T
oo oo ¥ e G 2 VY e sl e ¥V e xSTaslis )l il b slalall
I
Pl o Soun B (Jlaiy 53D Ly J g

AP ORY ol ¢ ,sw,,.c lete 3 B Judly

S(6 e 50) Jsas

$TD vyl oS 5L Dy (& D of iy 1 Y

(Yo : J=)

oda O 5 oy (Ol ;200 3,2 I o V1 elu ) 3 il 3l oY
gl Bty 55, (6 peall BN B sazd ¢ Jas 5 e B Jon V) A
ka5 Gl D) ol 15 #1091 e ske MR U5 o
38 o Wy goen s 5 V10153 o &) s ¢ o Y Candll Gl G 55
Sl Ol Pl & e 5 eS¢ ) Y1 Canall U B g ) n my o
Lge s e Bl oty - pedball o QLBYI ks il ollaondl
& el Ao Lghaomy L O S e ol ol jloe i el Olas mil]
‘C,;aoiuvjcopeoiwzj;w,c@qdoia{,ﬂcwvsw@
Lgslalazely oo A JLA 0 58 V] &S, adia Tugs Vs ol O 01 pasd Y
Joll ol g5 336155 collally sl Olad b S S Livasl
L Bl o Lt Sl el e 550 Oladbanas Lagils 5,08 o
¢ psbadl ooyl AeS Loy py Sl Laaall ololazaV gy <3S )

14



S)w‘uru)‘gﬁbw)d‘ﬁﬂb W;)M@L&.@JSJ}J)JJJ
A okl it e oas WY el Il 0555 & s Y1 85U Lkl
(el o 3 g8 ol adel 5

Liann 3 B G (s ke alll o) Al J g J OF ol 105
oo ka1 M g e Lo Tl Gl ) e i oo o dos|
W o il e L sl JLA 3l
:ql:S‘.S’ugi(Jba_,d.‘,L;)de_,@_v

,,,,,

° 3.3 8., 833 -

35 6 AN B il dlayy 6y o all lady U 8‘-0 Wl 4 Syl
(Yo tapud) § T
Qb Llaory U8 g La W51 1 oy il g0 0 ol 5 04031 JG
S 2NN 55 1o o S 4z Ol ¢ (o W By B 3 2 a1 0Y
feor 08 (oo o Lo 5Lea 1y L il colinall e 4 015 €L 23
55,5 ¢ ole La )l Ble basie (gdaz Jly (W dby,all 6,591 olall

ol adln g ozl anls e O il

LI O Ll Y ¢ a0 e, Ll e ol b o805

ol i) Y5 9 055 e L shicll o AT oS 5 e eaall
(o liall (65,901 J gl 0ty 0501 b oy S5 (LS 5 Lol
Ittt 3 S aal) o s g 5L 5 2501 b i 55 ¥Y 58 s
S AVE TAA e s 28T O 85 G 013NN Olda 5 ¢ (uolald (g5 501
JUEN g PP SIS N WP (S WA 5 B A § S RPRH |

A AR PESTCIED I DYE PRI § e el aec FVVAC0 3, i ()
ol e L I JUH o cf e o, Y1 Gl W s U 2B Laally



oMol odin conds iy o 1Y e T (g 25 Y dnaizes (5 5V
Job oo &l s JLOIsLa05 € a3 Lea oy s olae Gl
25 080 o ol e sl 3 LI g bl jeoliall e O ot ¢ ol
c@t:»‘_}_»%& cM\LWCoQg-_})Jg‘Y|QbSL§)JCLaJJl{¢.EBJ
Al g ¢ Drolme iy s & 5000 Ll )T L350 3 bt 5l oliadl el o]
oo dsla QL_.JLg.;pG::.?(NuclearFusion) Sl CLMJ\HE._.L«:«V_.»\{ S
ol o Jek sl A

UM%MHS)}J‘CULY\WV.MLLQJJALIWhMJ
Llore o chpudl (g4 5o Ao, | feas 2> (Exothermic)
PUS iy do I el LI J g2y (- 5 ¢ (Endothermic) a0 gz
TUE & slans ol 2T 203l Jlona  alll iy J5- ) tolandl donds b o 301
‘_,t;;wtwgaaﬁ;\,a;wgﬁ\ow@&u@ ¢ddl |
e 5 g5y b eV ol 04S¢ STl dal Y e

Lo sl plakiVl idae O 1 g Y clead 3 eladadl i Lo
c(;"'" LSMYL@@S)\f&).Gdﬂﬂ ‘OJW‘WCLD‘M\)
dﬁlﬂwﬁélﬁwk)‘ygglu)sﬁog|JSJ\}‘;’UJJ\DJ;}
VST VR R i B B, 3 J BN o 1 S P P PR W IR PTS

Copd 1 pdor b Lol Lz gz )l 0S5 sladall i o5
ol Nl arps 52b gl oo n Al o b e 55 UDas
ol la g e I aedl G Oyl Yy &y sl o sudh e DS
ol eVl Llas L Joas A1 2 (Novae) ol el 515 pazdl o gl
b spddl ] B e OF pdan s ¥ LS5 el s A e )
J ol S (55 501 LYl Bes 48 s (U 23 I 3 Y tla jae

AR



5 e Able SlaS Wlgus ileall da 0 5,1 A e Able SliaS o
&Q‘MW&MQ\M\OQ&;U) ch.x_-L\CL:JL%;’
Sl lglaS e 00 i s ppadl des Joas Ledie (Supernovae)
auw\ﬂ,;wgst?guasgw\,@y% (35S Ao b Lagds]
U5l I Aot L1 i LaS GE eyt o 5l s J] e I
wwcjuy@wﬂuuju;,g.\;\aiuc,;dn;\w (o5l
Lo 55 (5 g 555 o el oy il Loz 12 )T 05 ¢ G Y1 3] o)
a3 €0 gkl p gt IV pn JBT 6o o bl o Lgd o) 5o ) e
J JESIICTPIVS & I WP PSR JUIW: ISV B3 IYP ¥R TR I S FU WL U P Y
o bl otts o L 2 bl e ) s LS s ) i)
ad) o Cal adel 2lall uapad Vol b J g ol Ly ¢ Sl syt
oA ¢ ibasSly dondall Wili b Lulize s Ao Gt 5T 5l o5 ¢ S
o i L Je NI SUadly U ) ol e i s L
10, ) e gl e hs Ll 4y 2,50 (5 el GO
o 10, 8) Lo NI aks e e T K8y gt apudt OF OV el e
S (b 0 5ekn 0 5o 0 ke VT L) gy 5,800 (oY1 S
R KRS [PV T IPE (RJEL | PR PRE DV RV S |
Znyl 8 om e SO a3l e by ¢t & el )15 e L) ]
et W30y il Gy Wl WY (Il 510 G J i o3 2
plady ) gy ot ol b ol Wty Ll A 5 01ty ST

-0 2.3 3. 232 -

(YOJ.:»_JJ-‘BJ‘}“) eé"\‘o}"j)@g;)ﬁ&u‘d‘udbdu)jéfﬂdwm‘

oSl le JUIl s ¢ mabliin Jlos Ld 0555 OF (ST Lo o N1 g Y 3,
(3Ll 1 Lo 0,55 0T L el Vg ¢ Gsle B 5T ol g0 BDe Loz 0T L)



olas b (O sl o) sl el B30 o Lageo o 2 ol 0T Lol
c Ul g S eles By cOLYI

a1 eds O a1 0F e saals g o SUOT, a0 b 45,80 l,La ) oda
A oa (s ade dll o) Thames s 05 ¢ 5 gl g L1 ¢ SIS
Jo3 oo Wlnns (o LY o 40 OIS (oo y ke Al L) 4l a5 0Ll
Sl lall A5 3155 5 yanty OF Jolad K6 Y Y ¢ 5,91 ol plendl GILs
el 25 G b e V1G53 e AT 13 6L 455 0 531 oy 223l

o W e oSG o Al s 1y (L)l Jj s gl b bl s
b s L 56 e o Al LaSiomy llamtand Gnaldl oy ¢ J
B B Greladly el o o 2l Ol e © 2S5 €550 8 238 4l 52y
JS B3 ool JS el e ol algll o 25 Las pdet sl
lde N b e bt 5 g AU et Graddl sl )l ol L 01
O,_JJ\ms,ym\4.\;?4{0,:uw%m’ﬂx;fbyum%;as,u,
Al > ool ol oLl o oY 58 sme s el o o155 50
Ssell o Vo W e Ny cdl e adf oy Lo JJlhs b A
SN OUS G ol eVl Cab y2 5 el O Ty FERVRe
o5 bl 35 sl Clul il o oo (s adde il o) o g B
LAl 5 45 Sl g 5lall

oS b olall Slne Y1 il g o Lilr e sl AW Sl
@215 e SN OT N 3 JLA 55 g0 po s VT 2 llall dalall 63 nain
o 3l LI O b alasly (2Bl Dot b 6T o e )
Al S 3 a5 S LY e odall Juladl 30

% k%

Yy






Jo¥l Jadl!
Jherll Ggallipggaelt

zw‘w‘@JW':Yj

(UB)WcJLLJ‘.Lu;\ B o 1551 Lo g 2 N TN 3 (o)

o oo T () s ()5 3Ll (o) Jlas (JoD) 5 (UGN,
cWalsle S OV (bl 2) Aol Sy ¢ s o> ST ] ooy ins
el Jis LS ¢ Lo LeilS JalS01 a5 LY (bt 1) SIS Lalild ULy

P

u.ofﬁ\ YT W _}‘ 5 4l (A.LJ»‘)J (A4, (413—\)) (AL:LDJ ¢ (JJJ o

Ol e (6T 1 (AL ) T (U pmee) 096 £ Iy < 0N (JCA)
S el Bl (A, ‘M|6Towu(ﬁ)j ‘J.A-Lw
it ST S e e R, s T -
NS> O [ 1 W PPN W A AC P RYRVE I ERTURT ¢18 )

ol (al) 1B fte ao lab y adlt 6 (US) UHIS) : Ul
ade o b s ¢ S

Jo 1GR3 ¢l (L) 5 sl 2l (LA L (LD,
ey ¢ el g Aokt (L) 5 (P g o izl Loy eyl Al
Ll

Yo



'E':l’)u@’&p-’)‘u‘%l;sti(&;)g\fﬂ(J;-)  J

B

OISR\ & AP UENPRUNPEY, S PRREICI VA~ PUNE JPL R e
oty b gl s oy ¢ s

o2V e xS b o, e slaas ST e IS (oA ) G s
- J e J"Oﬂ)‘wudjﬂub@obd&@j

2yl il ey s gl (pugal 33 B e 1 L3

@mo.)u.k.?-yj ‘LGJUJL?‘MW‘)Y‘J“J-:-:S(}{“{C‘JJ’U@)Y‘
e Bl 0,85 16 LSy el gb ik Judho S ole sl 3 ol 31 5bo]
Ujﬂaisjg:)w_foc}.{.i

WV Slpo s e wy Aol ¥ e bale fd) mllanas Gl
sda b Leelis,l LS Ol (Hills) YU ot « M3 e J5 2 olais 1 Ll
) s A @reall 015 U5 a5 < (Hillock) 5 32 goms Lgsls oS 3 5ad
A e o sl Aol Ole Wi VI e uazid &l (Y 0V diall
S o Sl M e 2l o 5 Lo IS5 o100 e J55 Lo il
O e e o 5 IO M iz ol M e (5 0L Gle)

oS &l s o ey & (The Mountain Range) il G pdall G
¢, AL Ot o JL e 2slare lauls o0 055 05 S 31
s S5 oLV O b Aol gl L sy 5l el 13

AL ST e ol e (N &S pbiadl e el G shall zay
It Gl bl e 500 gL (Mountain System) Lt La glasdl 6 a5y il

CYAQ Goeio cr\ﬂww(%)

P



LA UL T Gu g i glie b Lgaas oS8 1 & laxlly 2514l
GBIV e dodal e Joato g dins Guid Ll G azs (Mountain Chain)
b olaadl jlzel gl 053 Goe o Ay Lo ) 2515kl Al e el
down ol sl ple Jsb o5 0l3 0,655 gy ¢ Joo 1 5 2l ST Sl

A& 50 Sle gazen a G 58 8)s 9 A Gl 05 g 3 8 )lns s
by B B 5 e o LS IS AN O g 5 e 4
A ole gandl e aie o LA o a1 0,855 Lity ¢ o3 51 5]
o I T VRS EYCT RO tE S PR SHC TP PR
e e shite o AL UL 05855 iy o (b oy s U5 SIS O
A 5 Ly LS5 033 s VI ki s Uy 35 pLadl oLV s g 25T
LA L N0l g 3 Lol LI S a3 Sl
o b L Jldl e sue e O 4S5 (Mountain Belts or Cordillera)
-(cf. Milligan, 1977, p 445) &l )Wl (gu-| ope 5 331

Lonpll ) p2ene 3 (Small & Monkhouse) J gow sy 5lgSin O3 235
JS s e 55,V g daladd 1 Y1yl e o ellas (VAVA)
S ) Lglelii )l B JuaSy lau¥laaus Oy Lg o £ byl
s LSy codomn gLl (61 L) mad 5 € Bni 41 & 10l a1 355000 1 g
2V pn sl o BV (B Yo v ) e e o 2SSy, sasle
(‘Ma&‘oiﬁ‘}:ﬂg‘j JEll o Je (Conway) (55555 JoS ddaasell
A0 Jam b (Mount) —a

(New Encyclopaedia Britannica) 84,441 Lilay I 5, Labl & 515 G a5
iy (g Bl SN e G 23S0 el 6 )Y e ez L, L4
LY bl IS Baaldl I ol gamed T Ll SIL oy Lo 015 e 59
AGli,l B 2100 b oar s SV on

Yv



Jo! & =5 (Encyclopedia Americana) 4.5y G, s ol il
:%@Jﬂ@i@d\wtéwytﬁﬁu@mchdw;)_?»aftg
J> »+ e (Mountain Ranges) Ll Gl b Y1 ¢ Lis )l Jelian dale Linay )
el 0dn Sy ¢ el el il bl I IW U g5,
oy penll el T 018 3 I a5y N Gany o dmy e 055
LBy o) g idall 21 L

Lo VY g ool s s Y adle &y Al il o G p 51 S5
ol e o (3 dr s LBV Sy (W pmia S oy b 55 2
Mountain) a1 <5 sl vuly Gy S e dly A [0 Sl pan
Mountain) &b e el Lga 20 Bl =415 3 o Ak 3 51 < (Range
¢ ooVl JSa o yn Al N I G a0 (e 30 25 (System
Sald ole gandl 0 Iode (a5 Al (Mountain Chain) a4 Lol s
s (Mountain Beltsor Cordillera) L1 Lo 3>y ¢ Lgzoms dole ikt Ja2s
Sty (ol 5 SIbYI e s Al LA O sl o s 0 S
cald

Lpadny g ¢ gl Jol g Lgmoes oliagd Ll 5 s 0555 A3 U Gam
REROUCRIES PO & T FHCH EERTI B W LR WP PP IO AR ]
JIU LBy 2 3 e e J55 0 o 25585 Lopds YLz 0555
oS5 (B Jlar) ol eldead 8 0555 U3 ol J1 Gl ¢ Lgd 3 5Ll
IS Ly 3 g cadian &g ST 5 13 L (o JLd e e L1 JUI
oo Ladanay S - pilall s &L Sy pa s i e
AR JCARWCPR SN R FTV
LA el LSl 2y 25 WY ¢ i Yl o) Sllaadl Jaud sl 3 LA 3L 0L (%)

. (Anti - ROOS) duw 35k 35 531 oot Lge lbay WIS




02315523 053 (s Sl U 85 W1 IS A1 05 ala1 LS 5
¢ 2oV OV ) 5o a8y a0 Lged O el (6 ¢ JSS Ll e
o Lo iyl Lage cgodan Jo LI B 0 L3S 0 e b sl (5 5lud
(S el O T G2 e I3 2 ¢ 50 )W) ela e BLH s
i bl o dnd ) Lgaslaad (9353 ¢ panl Lpdans pon dadbanas 15,3
it J D b JUH 5o LaS ( Goipdeadl e slall y oSS
S (V1 555V ¢l 541 GtV Sy o Jodw) 05 Y
G5l ¢ g3 b O dlar IV ¢ il I dlr
. ' AYlaglls S
o sy Juanld LA ol Al il o SIS O ol Le ey
Lpood Jles L ala ol dihatald Loy Lzt adin 0 35,L01 ey
b YN asias e pama b Laf s gy e LIS (Lgsl jaay
o ealdt iy it ad o &1l A Judhudly coba gl
JKEVN e aamis LS dmsladl ol padl O ot jemsy s ¢33 e o
qgs-@gt@_wtg\w|Ogaﬁgﬁsaio,>u~,,ws';‘iﬂga=¢JL;|
.a.\i»ou@)u\u.aw)uuié;@h}y
I Canay 6,3 V€ |3 5T gl g SINOT A 0B «lls opn il e
CL“_\\L;,J,M&L ooVl 0 yde el a5 N Of Las s ol Ll
JS 0F oas LA OF ) ol )l o gl (ot i by
Vo mmcjxﬁéﬂwwJ;bg;;u;ﬁmu,zﬂlchuuxpcw)\
C\)i%éﬂ\f&)@\dﬁ-b&uﬂ\f%}\ﬂU.A()i) ¢ gL,V s Cand
zi,;._.a‘dﬁmmo‘v ¢ Slae W i Lo Lgdazm 5 18,W (5 sall I
S B Jle puaie 4 0 Bl sa 5 ¢ iy Y el Gl G b yikes
(B 8y 4l 1 Y G 3155 s ey 259101 5y ¢ s34

¥4



JS @ 0L e 5, W s e il 5l (Lol Ll g
s it (2N (6 el Ol o Jons JLE1 0B 25 Jey ¢50
I el ) VN s o Jond JLAT O € L, M 50518 5 oLy Y
3 3 S ¢ b Yl il Bllai p piles Jau N L2V LIS b
e JLdl et collamliabn b a bl Il pikes LaS GUE ¢ pilall ol 53
oY e G 5 oLas Yl

o S i3does 56,5 e nT 5 oy 1 01,30 iy 3
alst_@_smu.\_:_,.\j‘u,ajwcb.‘é)_;uw,b‘&,ﬁu@)uldm\
el S e A oS ol s g 1 G 5ty Ll
B PRI P PRPEN TR A FOWE P T QU JURCE PRSI |
Lge 5 alall el Yl ed (5,91 3 ,5Ls sdr JLadd LS 13 Lee LY
Al 2y (LS 5S o Jo LA s g ed (T OLSYI Sy 0f 3
o d3dmma e fd pas ol N saall BV ey paas 3 OLLYI Ty o
2V p e e b sl

o2V a5 €l 5 LT e Jlad T, 0 oyl el ellis
A Al dldl ety clgdde Low AU S uts oS cLge ot
Lelelboaily x JLAH O e a8 5 ot Jdadl Sls Gloe ol b g5
oo b LI Il il LaS o Y1 il Glas b palard ¢ 21l
T o JAE e Jons Lgls SIS €Tl Y L ol s ¢ ol
I o33 AN ol M b Jond LeS clay e o Ll U3 2N
U gy ¢ N5 Ol 93 ol b a5 e Jelizl 5Ll )
A Sl g W e e Bt W Sl L 5 15T e 2ol Lyl
el g Ay ) 5SS 5



(i1
Dl aan oty

e D g 03,0 T8 0 SHOTEN B a5 5,k By Jor adS @35
rer b Ll i sl (padl s 38,0 YTy il
Il L3l ol LaYleda il Ssy s 2 ol 20 3 &l
F Y el e 55 B A ] Gl s OLS Lasie wly Al
d b 3 olr LS 5o 01 o (b gl ollisf o o K3 J] s ST Y
O.}S oot J6 u,,.n @, S S @) ",.a(,l‘ JE 3% 1 (Jlsy &,L0)
J*stbd*" *—U‘u“:d;”‘u“‘”)‘wd"w“wuugﬁsbdb
NCATIS A} éw,&ffwm,m,wwtuw\ \;f‘,e...
t&b‘fd@fw‘@w}}eygsgbdﬁgo H(JW) 4l b el LS
(Y 5.38) & T oxf podl o 060 gl Lo 'y oy o ) 1 4T e 2
L@;us)\uudu,i:q_ﬁ;,\mwwgmﬂs,ﬂﬁx@i-v
4 S W3 B 5 () g3 Jie e 35 skl ol Lganb
JJd\\H‘w.\nuﬂb(’u\ny‘mda@ﬂ‘bpls}\uﬂ)Y‘bw)|dw‘
L..J;J,;}m,mwmw»,ﬁswusd‘,v)wwu\‘s.@m;\..4
NOARRTR)) é%&ﬁ)@‘%yw‘OLfﬂ‘.-\Sjgb“é’-ﬁ?b‘r

v



o K B oy e 10 (L)
(82 al o) 4G Jl
H5 oy 2 G50 o il b )WY B s P (6 e 32) 43
NGEZE IR T Vb I
(a Jland) S35y Lyl G325y 4 Oy gl 35 2 (6lowrns) 4,35
O o JUdly o381y ol saml o BLYI Lo 0 B 1 (aacasl S5L0) W 35
VY YD) § T Y il 08 ) 0L e i 8T e
A SOW iy SRR s Uk R SET IS T PUR
(YN 5 Lad) G T 03,5 gl ol g s el 'y alt 2
(W‘d)u)b_)d_}-;&i‘dubj ‘WIrm@duw;xaQT_f
53 4 0 06 1 s S £ 5
(£ 154n) § T 2 S 0 S
‘_;,.eu\s)mfu.dyfbw @fm\o\,‘.n% () 3
st Lo e o 0 U 0 U
(A 1,40 G Lall a1 3K Ly oo 6
W45 o G5y 3 g8 JlmeS iduy )b anl b3 Il ) s - 8
o 035 ol B oSty 3o dar e st oSTer 31y S505d 1 (aloers)
ke o) B U Yy Al ST 15536 6y JLodl Oy 1y gead g g
(ve :g_é\j&’\”) | cé;vz;\%

it



G o7 6 g Il 0 0 | 563 2 (56 e 50) 535
AY 1 D)
OVER el nl) D oy U Sl o 0 s P () 555
gﬂ)LJ)l:u)d‘,.ZJb;‘)\},ul\u,&.uo.L@_jdﬂ\JLAIJ\J_JJQLJ-O
ﬂ)‘_&d\e wy oot JB @ﬂ‘@’vu—f ) < r‘“‘:" B3 (I
o e e e 8 e o 5 ) b o o e B 06 B el
Y 15,ad) %m}@ﬁ&ﬁfmw\rw)w%gwg\
06 iyt ) 1) 06 & 6 i) o o s Gy 1) 45
&5 e Sl ary s G 15 b G S 0B ol J) ot (ST a5
T g S Wy ) o5 sl 96 G QB G e 3
A(rey :J‘f%\) ’
b 1y e oy 1145 b W6 i ol G5 35 1 (W)
WA e G 0 (S 4 U1, 530, 85 (ST
laaS o LdeS Jlanell 0 5oty LY pn IS pltsezd [ST5 LT
om0 O ol 1 ey oy B () JU S5 s ekl olald
.(‘tA:Jz;M) «%@)@w},«ﬂw;ﬂ\w)bfdwl
ﬁ@wrdfébriﬂw‘ﬂﬁﬂ‘@&‘ﬂpﬂdvj
AN 2 el %"M}}dﬂw
S T 1 BT o s 1 sl 1 ) I
€4 Hﬁﬁ“eﬂuwJ°é°‘ﬁe—"&°‘ww‘w’»w&*’
NQERR])

Yy



GO 050 oS Yo Llgily oS0 iad OF ol oY1 B 1 iT5 2 I
(Yo 1 Jel)

et ey oy ey LT e Jrs U 201 e B UG
Y e G T O golne ¥ o2 51 o ) G G 1o
TV i) T 65 0 (ST el |l (b Uy )
ALl 10 Lgtstasal 3 5,03 sl Ll JUA Canas sty 41V
U pld 2aS Canas 1 ¢ o W s B ILA 55 e uS5 s 51 ol
(vl G 15631 Jladly P
S8 oy D s s 0 0 5 - (bl U
§C 09N ool WY s B 0] g s o) s b e
AY i D

;w Js o g el 3> e edlly UL 2315 P < (Slown) I,
(V45 k) §CD 03

L6 oo 50) I

§ T Oskg oS Sy 1)\l o a3 OF al S NI
NGB E])

0)*-4-'(-@1'3% \rbd\e-éu»;‘.-qamo\ga\”‘_pﬂi‘;w)% 2B
N RN/ A § 5>

Y¢



¢ J“-’) higl Le“’ Jery Lig oYl Jor AP (I 6lw) JU 5

® .
3

@umr@&‘.@;@w@up‘,uwaJ\wJ.,)wU,
Vo D)

w‘))w)mggﬁiu‘{a}jwﬂuipmﬂu\?% (W‘J)Lu)dbj
F;C))wa\.@_ﬁhulsshgw‘wUf\jb\:‘}sua\.g..ﬁu)rivw

N QI W) eéu
i o1 2 B 3 e 585 U 36 5 oo ) b s 206
OV redas) eé{\:fu&w

LS ea g ;J) Jiw g Ll 13 b Ledlly e 31y Y db:
AV 3)

G 613 5o (SEETy bl Ll Lgd Ul 1 G

SR e

NG ZTC W) I
C(PY sleUN) §T bl Jladly P 2 G5
O T ol S Jdl o 1 (s $loms) IG5
f‘ﬂ‘&ug&mu)&d‘onuﬁ|uLY\wL§f>‘udu)
LUJ)A;J;GU‘ngoljj'ﬁlwsbay‘,yuﬁcdb&waﬂ
L@,nm.mut,uqu,,fb;u;utyd;..swm,g@o.(GIL,UJJJL,,)
YV BB) T 3 B T il ) (i 3 Sl
L] 3] ¢ Joledl Lpomm (g 08 3 A6 Gl e I Ot a5 55
m}-‘}.&))b)dbgﬁ.}‘;&jc)j.\;wL@_x.»)}McuaJN|ul5}>c.u
Js‘,m_.;.mmtc.ou\a.m},.;g)muLe_mdw‘6,,§o (Cnlslall
(AN 2 JedD) &G0 o,hmw,gu;jga

Yo



‘L@Jwé)\rMY\)yu}A) cJMM\rﬂA‘QQQ‘oMU}J)
.g&\\hw@\ﬂ\d}ﬁij\

to\aﬁ...o) \-o.l&)\ag? L..;\ %) d\.«.l.w \AL«@RQ% (W\J)La)dje(}.»un

(VA LY é%@)@@’x;uwjﬁw\jm‘)@u)u
A oy S o s BB (G e 52 5
e 5 Ty SO o Ty Dy iy Jlally gl iy el
OA b T sl b i 15y S0 0 4 L Al g ey N
T ] e G e 6 S G 3yl T ) P (o) 8
(i) §T
é—@wwm, g...db U,M e JL.,J\ b o b\% (B e 52) iy
VA L0) )
u)d}zﬁcus&;)‘Cu\u)uvgg@\wdqxwwau-q
e 206 b (5 B a1 3 el e P (s )
L8V teagSID %@M»\
(Vo iab) é@%@@)\@.&ﬂ)ﬂdbﬂ&&)’w)% 1 s g
CERBPS) FE 0y IR VN T S P
NCRERN) GO Lt ! sy b 1 (6 e 5 U s

T ey 5 W Il )81 ey b (wloer) s
NQREPIEE)



S

Ve L)
N QRIMCE, W)

.oé—-;{\i}é*

ROTIIRY))

1S
.(0 i.o)h’d\)

v

§ T e Ul 0855 )

oo LS il 3Ty Jldly 281 i 5 o

¢ s Sty
(UL Sy
I¥sa u,“ JL,J\ Bl :

4O 2 S il 0855

J s



SO S
ki ol ATy S
£ ey j rs
Jhnll dalu ¥ dsalal idilal M1

Ll Lol Uil Bban S Calid g (U1 2 SO, 30 (e
F Y el o we G g st 313 JLnld

cuwdlnqgg\sﬁ_fﬁwuwmwhﬁwdwmg_\
o2 s b olelin Vel colstiat Ual LSy cies N1 S
S 5 i edag (AL 5 5dod oy o5l oY slade Lo
LS o dana iz LS U1 Ll Jladd Wi 5 3T 30 LY
G 1l e oVl oy cland Ol e ¢ sl T I
2l b JA s JUA e S e 5 A 015 DG ¢ )Y ek
AR

1380 L2y Jooms o1 1Ll 8 g 0 V 0 T 0¥ 3 (I s 6lomns) U5
%@l;b)\‘jb..‘\)ai}-

oo B 38T bl i ) @ SO OT AN szl (401 (155) pellanas yoins 5
bslaeY ! Cano o Ul a1 G0ad IS e el s & il eI



e

. L}dL,.%—lq:}:&ﬂlﬂu\.!ldlp‘_gjﬁ-?czlyfio,_gﬂ,ﬁ|OT,BJI.\S_;.;-Y
(‘;’w‘jé—‘)u)b)d};ﬂ&? cu.b)y\djbs
e Jor Sl S ey 1y\giTy oy (b o 29 Lo sl sy (1)
Y ) §50 jﬁu‘:yju\}i W5 351 L w U NER
$TD 05 sis IS o b ey ol g Gy G333 ()
§ T 0y oS35 60 o i o Lty ot 0Ty ()
QLI ey
3 3ueg gl o Grlond (b Ul i 4 Ol 81 b Lhar 5 3 (5)
APV LY ¢
el o Jaz g (ool W g T W e 5 113 0,91 o ol s ()
LV ) G Osoln ¥ o 5Tl 2 41
Sy ¢S5 e 0 alyy o)W1 B (T )5 e s gandl 3 ()
€T 5 5 o o 0 B 5
N QI W)
;\yﬁegigﬁ,i‘ggs‘gi@)ﬁ;ysjpj W5 o ol b Jar s ()
Ve redal) «%—"""Q\gwbw
D o 5 1 o e il o, 9 T, 0 35310 )
AV 1 B)

5 b Uary LT3 Gy sl G GUS )Yl KPS

YV_oYo ted LD

& T b1 p 5 oSULfy el



sy G ke oy ol e g T s a ol ()
AT ole sl | § T Vsﬁmjpﬁuu ToF bl

o ods 3 Sadl e ) o S OT, 8 ey 5T b gn -
Joldh s (o3l 06y (Ul 0555 £ASS (I s ailows) alll Gl 5 5111
Led b cis Vs 2 il (Tsostacy) el 05l ol & hs s, 5l J)
b Jo JLA s S s (L e g0 Bpslie b 52
LSO b (alom) gy M3 35 ooVl

I T ey 5 S s T s S g ) 0 W
WY L) § T ot S oW s T et S i

o0 0555 Ll JLA B, s o0 6 1 3 0,501 0L a5 8
1 i ol s (6 5 ko a3 O I Bdlsis ol jom 5 el Sl

o ol yrp g Gl ol ay Lo 6 5o 5Lt o S0l O 5

e J fo S .

T b e W G 1

LS 5 b Amaald] (5 335 el Il a JS' 15503125 3 Jls
Lol s il )y pienall o Ll 0555 (Al ¢ ol Slea S
e 500 Ly JUB U @ line Sl sy a1y S20 Y106 U Lgle ey g
oo LT 0,85 1 Laeli) G pb s aslil JUA 5 €l I Cilseadp 10 86
B sl Sl Jo opn O 5l 13 5o N3,V &SI Ol o) st 5 50
(5,3 L 3 4y ool b sVl Cao p il BE 35) collaea]
Sally SlooSI 4S5 ol 6Lt sad e e Ml e g0 55 S
o) s o]

o i e Loyl ada o eV pd gl 3 g SO 0T 4S5 0



b soen I3 iliss b o oYV 8 s Ll e il plol JL
05 oAt ol it s Do e 5y B g Il (659
(AN M\)éd@}-o}w Lu,.ru\;‘_,.a

¢\



i o
Jhedt ygder S|

(02l MR J313 o8 J e it afukial 51
OFWL A5 e sms Bl plac Y1 IS G day 5 ke 353 23U Lo

S

of X0 XAl eut

L‘*-G*:'bu‘CJo =Yr ‘\rug'l:sw_,s_:,bl_;“}s

Logir A8 55 @l 3] Gt e (6T A2 ooy LalS & _ay ia
LU U Legry BLL @l 3 LS
oTM\JLew\uadyca:;uzﬂ\ngiopq@
odo dd15 55 Ll ey Lol ol Lgald oS sl ol 355 o slas
Jeade ool Jall Gy 5 clast e Glae S plasezaly Bl 33 oy
&b g S0 ) w,w\aﬁstg\&.a{()@%ugﬂ@uw(ﬁ
o e aleS mo ol ¢ Jau VI ) o 558 6 Gy s V15,501 e
il Ja V1 J] S S8 Gl 381 Gty s (Lo, VT AS ok als
oile il bt o5 (Bl 5 23U 13 5,z LS 5,8 e la e



Glaadt it Jas 01 cinline LS il (5 el Lda 5,01 el
Lo | UsS 55y b Lol i ibn Jau1 J) ot O o Se Y > Sy
O S 5d 805 L) oy all Jath Lo 06 ¢ 5, Y1 e 0 2 o
zad (o 25 3l o il o e o) G U3 5020 Lkl 2o
ele b (Pierre Bouguer) ;or g2 5 LY ¢ ¥l b dledas a3 4 jull
J5 polas Sy JL Al daS' ) ooy Lo Glall 5l 0T 1V EQ
oo Y el e 05 das 8O Ltk A el ol e 1S
oo I o o Ty G oy il J8 0T (VA4 L) (F. Petit)
Tkl &y el 0ol G 055 5 g 53 (i ¢ ) AN 0 Yoty (il )

cdlal AU G a5

Oellay 0l oLt e sue b ‘§;u|p@u\ Ol Caae by
a5 sl Y LYl o OF e 3l 7 g 2l cigl b ol
Jalas L) Ldadll QA1 555 OF oy o L La S 0 LI e 3 il 3L
oV BLES Lo gz s Sl OF 1250 e ooyl el e s Jais
= o e s a2 e ST 055 e Ll gy el
plbeals (A ggons WS a8 (S8 (a ) ghens BUS Jas g0 JLdH e pas
JA A Lo pandl O (e a8 53l LS Ol Jgm 3l 0 46
A dodedh B Wl dlar 5.8 3 STl el G e 435 ol
s gl A el (D BLadl) ol 31 Lo e Jacdi S A
uuud.JJ{JJ\ LS Zmad ) ) By (YAGO pLe) (1L H. Pratt) ol i3
G.B.) (5 ) 5 avni plall (g0 Jalh 1y 1 iy s . Uty J ey 0F 0095 U2
Sleail as O xel s Galll e Jor Lomadl i ) (VAGO elLe) (Airy
B JS B hsleta Lo e 2 (6f ] (2,31 55 e izl 5 Ua3Y
sl e b gl VI b o5l of @A Guslas cols Lags



ik Uy Lgxd B ilo 5,28 e p &Y Ll O Ao U Za el hows
LGS oY) peall e o B

BUS 3 el b gm ool e (6 g G 8 b 550 0B 6 AT knss
I Lhd ) el slsel e S5 ey s ¢ Aaondl ) pieall DS e 3L
eV n Blas o a5 ) sdr JS03 e Jan N1 ) LA S5
VI S il Lo ¢ pilally Cosle Unes om0kl im oy cBLS
T 25 e gl ey (LS YT bl sY!

e B )Uie ol o 2aslill L ) Y16 21 D &5l Ssy.
T 01 LY 136 ol pedans e 23Ut} &) o1 Yy e Doy <225
OTGasTs (6,1 21090 g phall pedandt e aoedany (55 0 pibay -1 09 o1
VW e N e e St U b ey Ji 4 edas
RFEay

sy [ 315,85 ety oG (21 A00) (6 o) O Bl 3,Lall po a5
Gy ¢« el BLS wld Ablu Llaw dab Lo pilay (BLSH LG (5,50
N e (DS V) Lzl el B 3V BTN ol 8ol ey 031 531
g s OV My S5 ¢ G0,V b )s BV s gl Goe
(ol olagdly JLAS) dais M ey ladl Gu aslall 031l Dl
(@l uéb;\fb DY ollaodl aals8) dzisell o Ladll

URIPEL O PR SRV ) BV [ AU P SO FER TN CURTR TS
s3der 5o 535 S (5 el LgidE Blosl b o s [y pdr (L 11 22,V
oln OT oS (Bl 2STa,5ke bluyl b pibas Ll s ¢ ollamdlole b adt JLor
By e Bl UL 4 555 <L pd Sl A e LS el olla ol
ot 555 gl ¥ s (dnd Y1 23U Ll ey (U330 RN PO |
3l L 3l e P15 5 Lyl el Jatl 2 oy oldae s



i3 o S U 5 0 s aladl ks 3 25 00
A 45 e g B S s Bl g 058 ¢35 41

c:\lg_.lgw)écéjui&‘j«»cj(l)ratt)«Q\Jg:»wb_niéjﬁjlg_q-&a
ool - s (s G 33 inis M i Y8 2l 5 S0 0 L - 30
e O e (pVACA ol ) LILar YV ALK s K iy sl (6 52ne?
OF 3 52 (JLELS) syl 6 gl gy ooy Lo o 05 A1 eyl
Aol 5] re iy S0 gL |55

Lo Y15 201 051 5 ellawas (C. E. Dutton) O gls 43 ¢ \AAS & 3 5
P Blaze ¢ Ol 45 ub;\“ 8 ik po dalisld dJ.;\HuT osLis 5 (Isostasy)
o0 05555 LoVl I 1y S5 e il Samy o LgleS b3Szl
PSS Loy e g Oyl 3 Lgi1 5 onedall 201 O1ST ilonie Bl
gST Cluileee b cilS o) LeSI s (A true Spheroid of Revolution) 5yl
(8ol ol adall LglSTa O UL LS Byl ikl gl esls
Syad o 5 Gy o5l 50t ) Jor s LB 515l 01,5 S
oo U oda iy caslisal of pmlandt BLasl ) Jon gy c23LES 25V
3 g2 o |85 3 a5 33 il 4 nlls G U1 JSAI 0315
S s A (Tsosasios) LU 4l LadSIN e Gios 425  (Isostasy) pellasall
Ll (Statikos = culd) 5 (Isos = (g 9bud) nndadl) e 8lazdly (s O3l 5
ns Jlomran ¥ U3 LS LS 5 (Tsobary) el plisezl fuids OUS o
(Isostatic) €01 31 Azl L all sz O IS LS5 - 4T J sl
LD 0da Cheo )

2al5 0 555 Lgais o 5305 Yy Lailomzo 531 e 4,501 &5 5201 0,91 0)
S o Sl el QL G 845 b () 5 gradll s Oy - 5 5SS
 (Tsostasy) &b Y1520 O3 5 o petn il J) 3l B (Jpa S ol

¢o



RS Jilry pm llan 58 3L plutzal ) (63T LaS el 5 g 35255
| J;ng@bé&;bu&)y‘cbdca;)}@|ML}QJL&J_“Q&
> 51 01 o L3 plsezly oo, el Sldas s 55 . 45U o
LS Blaw d, V15,2080 513 55 B Mo Gl 085 20 Y1 a3l o5 s
Lofs (G L:;JLGJu),&ws%pw%smwau;\@dwﬁ
B ol gn A n s 1 S o 3 35 b
:L,ajwsj.m”;\h}quus;fwu,zﬂncujaguujiwu«sﬂ
g Aardl (TS’ 5Y1)

0151 Sl 1 G 53 s N L3al) LI o1 il 015 L
PN Lss sy gLl J) s (8813 WS 5y y o Jus el
(S Ukl A ol Lol e Gy ¢ gelandl o G 3 (L1 L0
Aol G by e l@ll ) y5enall pLoaY M3y c1d; 4Ll 56531 4T (Antiroot)
0 ¢ ollasdl Olas gade e (s AL o) (DL e
LS el i b llaomll Jal 515 gt s G o 2y 5 Bl Judhe
LB 5 Wl Jas y IS

L O e Ju 601 a1 Gl ya U (5 5o 3LV Ol gl
gttt OF 3} c U oo a0 da glitl i - RUTRTIBY fPR O
oo Lo o5 sz Y| o OHEl (Ll 3 bl e WL 5) il
el ) e Lo bty o b Lgomdann g sl ST
Z.:..pzﬂlz,.:hallojl,.:yc__aul<(glsuﬂ|u,a_u_a_ﬂ\»p_€.&_nq,::5|,\_3)
by collamdly Jloedl Olad 350 L ik e AN 1o 40,20 L
A,V L3 Loldd ol e gl da e ¢l G 55 JLAL
JMQSLATQJ@&ScL«.@l‘Luﬁb;Y‘Jju\ué.&g@é}Sulpaquuﬂb
of U Lo 5,880 031 5 G s yasll L OLS 13] Loy ¢ 23l

x



a.qa_uaast_nﬂjo.p@mué_u.a_ﬂw\,lcB,:haJ|¢LLﬂJ;J_?>RJ
O 20 po oW L BLS 3 palissVI Ol yiyy ¢ (o V1 2Ly b BLS
L JLl oty Al LS etV oy ol gty i
ozl J| o a3 615 <5152 Y1 Sl gold Laisell Ol iy s,V
AN 8 iln oy (5, Loy pgain a2 1 pgaain s 52 35
. (Moho)

SN O J) s (G a1 ol 0 sl 215050 sV of b
Laisallie ol GU) L3S 28T - 53 Ui 5 45 poiday 4,5 (s 3enall
‘L;ua;n\,‘uc.uuwol;laugu,ijucauob(w}w\ot?%u
(@l bl o 2l sas V) Sl elll o e Zsllall L2 alais Gl
GBS 0l ok Gl 520 2o V18 2 prdans @ Slaa O (554 35y
LaS' cdaladl JLAY Jaul Lpises BUS Ol3 Lias jpdr 55 5 ks lWha g
collaodl (ol pot Jaul &l ) psenall 0 BUS el s 352 s
Bl ol e G 53 Lol e 5 Skl i Of SIS iy
@y@ﬂn;_ﬂ\rﬁuop‘aﬂsy‘;ygw.(\rsjdﬁ).s.\g.u
O,LééJJSyM; ¢ llasell Olad 5 ) Loa bl (e u OV
ol o 5 g G 53 pAAEA = s 3 La3) b B el 3,4
S sne S 0 VATV = BlsLe 5 58) £ Y15 ,8U1 e ool 1520 el
SVl el Canasy G)lany < (S19,5Y) Jokis oS Y+ e Jis (ol pelans
1= 55 ¥ el VI b G¥es Y el O (STYVA) 20,318 ,SU
Ut o,V g Jo 5Ll (Jlas S 0T Ls 6 9 A 1 Y1
NEIEE S [[B1J-T0 AUION [ NER: JCU- PRV PRATK L W ET -
aloeld Cnlie CUSCo b Lgoedas izl s Uity 53

L

¢V



oulid| Jadl!
S ([P PP LN T SPYAY
IRy ER

STy s el 08 8 she Jo Sl 5 AUV o oS sae o
0ot e Ty Latos 6 om0l 5 Il 3 5 V15,05
Mo ¢ oy Jodacdl 1 Jo dutae OF ity OIS 05 €5 ,5e 4l o ¢ IOV
03013 S5 vets ANVl ada pay - (Bl (3 AL ol ez 1 p>)
:g_;iuduum

Colisal jaiss Lo o, V1s 2l L 8 BLs) ke af la> o) 1Y
BTV e g5 gl s 15 5 Lls Lo Ja0) n 13 iy Gl
@_;O;G:au_gjw\a&ywjﬂj colelis Nl peode ita e
plal ol A1 (1 ST elll pad o ety Lo 51 Bl e oS Sy LA
oar g B S s M1 o812 o el Al e 5T e sl
.@43—-\;,:5\/,;\

A Al Al e SY 5 0L g3 e e L AL AWM e 55 8
S 52l oliaa 5) (Pleistocene) ew gt M) dge Ll de Lol Je Cans
oo S LSt I Lgdars <58 A b UL e (Eoudl agald o 3Y1 agall
.(The Last Great Ice Age) ,=-Y1 oS3l (g jaall dM AL

< i



O A o LN B 50l 5055 18 6o o g s sl g Lakis
uﬂd&w|w_§b’@_ﬁj“Aﬁ’WﬂJM‘(LﬁT&&\@lW 4@#‘
83k Al e B ple olasl &g (B (Bl 6B 5 6 ol
) a5 g I bLa) 3 b s
LIS ol o S b sl Ghlie &yl Sl cdaé Lo JAL
Lo ¥ 053 5 (Pleistocene Epoch) Gpw sy D dge S L;j)ﬂ,
(Holocene Epoch) ¢odd-| agall plise as s ¢ (Dowh-Warpings) ) SV
Il Slaad sy By ST bl el ccndadin Ve v i e
gL Y I UL ol 5 U35 L5 pails Jf ool e JLgai¥1 3
o - Ld i ladl Ol aslazal ¢ o 5,315 ,28 Opaia b ey
PIAAKIP PEIRRE RIS CTERAU IR PR [R5 SV
@JYTSJJJJBJ.LQS‘J&)O}.MJAC:LS-Wu.a‘)‘v‘ch.nwlaﬁ
.[cf King, in Wright And Frey (editors),1965] . cuis & B85 | e
Pl gmia eV s Jy o e L)) S L il SN
oo s Blaa ) G O 50 05 (Lobbaslal /luakis) LilSu g dataa
S0 « (Saurano, 1965) skeladl i)j!ﬂ\é.&;l(_}édf-ijss sU t_L&S)\H
Nz Joree GHLU LG 5 5,91 pelans mlie b gl Sles e
o O gk st g JS g ALl ¢ bl 220 e s Ata e (0
' - ekl
020N (s el I oL slaz eV ) Jasla st OF 51 13a 5 ym
‘.sxuLglg&d&énbwuuﬁ\w,ﬁpwoﬂ\)
ogial) BB i 5 U1y BUSH e <005 00 61 men G 5 43y (G, )35
s &6 2l OB SIS 8 Y Cannall GUad sy Gy <& g

¢4



e /o2 Y5V) gy glS o yma a5 oS 80 Y0 G LgSlas 5l 2
L3S b s s ¢S A o lgSiow i ¥ (Al ool 35,05 5 03 yilas
cMaodl ol o1 Ol & 43 Sl L) s 3 ¢ T /o ¥ 58
LY adall O 6 colidas b a9 eDhr 5 Zu3 U 8 55 LS e NS O ade s
iz s ¢ oY) e e Lo dilate gL )| A B e 593 Lag 050 05
Gl 51 b ol Lgslalizal s ¢ 5,1 pedans G 53 Ulle JLA Oluasit 13
523 (2 M (5 5all GBI et W1 U1 it Sl Y1 Can
(L1500 Yl Sl ) e JS oy slazdl UL ST Lz
JLt O el g dll ) oo g 2 S5 B VAU Sl 5o
g BUS G530 iSTaske B gl Bnee [ pdor L OY €25 o oz
S oot 3la 5,28 3 45 ol il 4,500 2o, Y15 2l gabas 24, Lol
a2l Blai G 5b yilay 5, (6 5eall AN O 5 « Ko J5YI15 LS
OV ssle] I aor LAl ) el o G55 01351 S M3 JS ¢ b)Y
c PV gl e dniy B o LS el

55750 SaElad 051 5l b Gamny Y 1 4o, V16 2l Ghlie sues 1L
Tl el 0y G lie sy i, VI bW 53y bl ol b
bWl el b austedd 6 ,uall 2a i

Lol I Il s Je Do, s,V aill b acud N ols el oud
W35 ¢ Led s 55058 (ol phinil e bl 0315 U b Ll Jays cLede
Sl LS G B el LSl S el e SLS el ol 2SS
a8y peall 5)lgeal) Gaally eSO oS 3 Bl e ST Lo,

dal 5t epe Ll el 5T 3 e dl LA ) i GLASSH mmy 1 LA
@éc;a)wgﬁﬁj\qw‘u;uuwloj\)ﬂ\ssulwaj.&a.xﬂ;n
« eladilgl g Jo dabeall el J JLdtodn i 5 c Wb pad & o5



SN LU ol b el aale Ll s 30 a g gl s Gy
Cald (g shas 31 (Orogeny) JLaeld sl ol 4| ¢ 3Ll (Bpeirogeny)
5565 o iadona Ghbia (3 35500 ] 55 AV BBV (5,01 m sas e
o5 ¥ (Bpeirogeny) ol lal Ll el )l ol A idee o O
W ey 135 ¢ oW e i Jol o 2y O )&l ¥ kne s
L,k o sV T 2 YLV Jlor Al il JLd | ole gazen O
AU eday (WY Legdly LIV YT Jlas cagall 2a Sl
Lhos 5535 L b LoV 58 o IS Jds Bnis o i 15 Y G

. (cf. Cazeau and others, 1976 p. 411) _kéladl fasslissle)

Slhee) L U paghl oldoad LoV &Lg 5 LI 0585 (Lt dluda

e e o iy Lo ¢ (B, Y13 230 031 9) el 31 530l s
i3 55 (U5 bl 031 5l o) &) 5 5Ll (5L e 31 Claas o
O,\Zkang_g%m,ﬁmcd) ¢ LU Al wls 4 s
P J2) B)Lﬁlreoglq:..@u(Stable Cratons) &Ll igu)l C‘:.ﬂ\))\
Llg b ot o I o Al 5l Bdor o glaza JST 0 Loy o (0 0
Lo baand dalelloda b ) g3eall O cLaisee J pgun ol I Lidate ) !
ok (5 Sl & glalliy o M 5 gieally <L AL 5 gy il e iy
Liliee ey padl e s .yl ST 5 0,55 L AL f £l
&5 Lgd Al L0 psna i L 18yl |yl ael
L S5 LN 8 25 Ul o = g o 5l 0n g A AL el )
cf. Beiser & Krauskopf, 1975, p.) . Ll 4o ol 5 Lo G 5y cils gl

(186

o)



skt Juaal!
a1 p gl B

520 o e 5] Ll 2021 5 W ke ) L S G
.Mu(rMQL_A&GJT) o Sl 8 ot ds, Y|

e o Bals (s ¥ o, elas JISCET e 65l JSCEY Y on
JUl 5 5 ¢ 5 )3 (5 el S BlasT b A8 LS5 € s 555V
acd oy W anall Glas b pakas LY ¢ (o,Y1 e b Lo (5 43 dnis
S s 8 BlesNI b Aasle i L 0455, ‘Z;LS;S’\H}C)M\ PRSI\
el (Uns 2o has JI5 20 o) (oY) e e Leelis ) Gilas
e gakas el BLS 5« JLd g 0,5 aslll s

o il 03l g Ul b Jhs ol Je JLd aelsodn yilallidas
ekl g amlas I ds NI, ol dall e (oS Boe iy b
I 2,V 23 ULy 5 G150 250 a1 bl 0l e SIS Of 22ad1
Ol (el )l JLd st el S e el 0,5 W Lo, Y16 20 0f Je
o L s el s B 3T Ushs 0585 ool Ol o2 5, Y1525
RV

ST e Y Ta0ad Gl ol o e 31 3 Al Solads M o i OF e
Sle e Lgelodl iy Al da glata G YI S o sk il JSC0 s (o 2o



ol oy (AN ALL 6531 oS LA e gl oday (ool 2 (LS oy
ASAl il ebdas s cpteadly ¢l Oldan (2,318 105 e S
eda o Gl ¢ J ol Sldee 5 130,01 - pilally o 4,W1 el
Il LIS b sl JL 1 65 5 & s I Oldaall e G gazell
(0r0s) (nils gl (nedSTN s 52200 52 5 (Orogenesis) JLA1 sLias oS >

05 51 T oo 5 (Genesis) 5 Jd) ni

a3 Gkl e sie e 058 L Gl OF JHGTG 805 G WS

I Slans Ay s 5 5 g (B L 5 e 2 25585 Ay G
o ) o pland] 055 Loy (A0S, il el odst oy goaall
Slbons Aoy 3y b 5SS A Al 5 &5l LLA G1LY e sue
o AR L 0,85 5 Al s A1 G515V o 30 a5
JE Loy G oy o pin dorly ple ol Logd 38T o G e e
LRSS VS WA, W | R i34 (Mountain Belts or Cordelliras) Ll is 53

.34}\)3)\5

oS eIl L0l 2 (LA 0,85 Bdas o Bl 5 Cns 5 455

y@pigwwmfas@ow\c}sbiwwmpwscfmgsts
wjvso@p@g&,wlcb&qJ_;\:__Jf_éqgu\oi@u\
S5 oW (s 5all J)Udlc\jﬁ S ;5w 1 (Global Tectonics) S-S
L < Oladl el 5 gl Ollaall o 1o ] s ¢ o, VT el (Ui
xS g (kS o chasbatll 1IN bl e Clud (Orogeny) JULA
Lol g1 &2 e 2L 15V 3 Jaonll 5 B> e dnazerll ol 3
Legloay Loy SIS0 o pilally (LW ol oldes Jassy o3 ,Lall e d

el d g Sldes s
o W Bl s J el 5 5 o ol panal o Y 25 o ds fd 5
CJLd

oY



il g

Mountain) ol ;b Y1 do- - es Gone o Ja5 5 OF 86 G810 G LaS
s (Mountain Chains) J) 1 (Mountain Systems) <ls 4la:li sl (Ranges
5305w Lo o o S llexs (Mountain Belts or Cordilleras) 4431 4 >
¢ l>Yada o o et T ¢ LI ST poadl ol ol llanas
Y (Orogenesis) stiall Ll Slrasredl 8L s 015 <5 e A e
DS A iy G5 s 5 e 25 ST Sl o 55 3 Y] 02 0
Global) S dplj\i\ S pslols 4 51 (Megatectonics) (g S & gl
. (Plate Tectonics) 2, (5 Feall M ! Rpape: J»2 (Tectonics

o S 3dny SIS a3 5 I IS 0B LSS ady b e il o
ol 0555555 b Loy Al Ly cba e o o (6,51 ol gl
i slie s ¢ Liidenl by pheo 5300y Lgd d s AUl G Sl
o ol amt E g 5055 W 5 LA OY 60 adl ol pal ) il lls ola 2
55 o el ST Candall L img e Byl el L)
Ji.:)rjg‘ua,ij\@jyuj,d\)w\fﬂoimw (Y e Ll
fels N o e LI 85 Ay Al S Gams 55 o2 (T 00
31 (01d Rock Shields) agdill & 5wl gyl ey B o Lo i (Cratons)
T IO VI RIS
Tyl U s o slas s L s ST 55 Ll Ll iy
« (Volcanic Mountains) &3S ,-J1 JLaet 1 I gl o s, g1 55
JLA1 5 < (Folded Mountains or Fold Belts) (_Jall &e ;-1 51) & yall JLond)
Fault - Block or Block -) (=81 gdoasdl il 5l) dedaz ol JusOh ol
(3oimadl 51) (Erosional Mountains) &>l JLaetl 5 < (faulted Mountains



oo had (Ul b Lz J>! 2 0da a5 s (Upwarped Mountains)
J&A\m),k,Jgﬂ\w}\usfwwd_;} L5502 Gl T g S
DJJQUML“’Q)M‘JL?_‘;."UJJSMJ ¢ 2 Y o JISET e sl
0555 01 g5 - A5 el Ao o Bz JL 225 il y Ll 23
g5 Uosls llss LS g dn o T o datl o s JL
N!J&d&iuﬁwﬂmﬁllt—y\ﬂuﬁsw;ﬁ) AU e ol

Sl

+(Volcanic Moutains) 4.01S .df Jlex$i. |

o Ly 3l 5,5 3 (Kilimanjafo) ColaadS) Joom 1 Lgaltl e
Mauna Loa of) glsta 3 € JUsUh s c el o SU1 s (Paricutin) (S 59 \)
s» (Fujiyama) (sl - 4y (LU 3 (Vesuvius) (05 5 550 5 (Hawaii
Bale 05805 W 85 bl JLH ¢l T lal a 31,00 LAy . s ey OLLI
Sy LA LSl il (0515 a0 05 B g jmn a3 JSC2 e

Lo Al oSN ol g e B5dall ) y5uall o La b5 LS, ) el
oeedl GYT (g o) 2oy 5T (AL ol g2 3) o oy ST 5

el b g ST A 15l poll o511 e ey 01 S
Nl o 8l B b o OUS,09) GUS 0 sla oy s s
LS ol sl s O S5 €65 S LT 3 LS 1l U1 o815 ok
s Lad > By o 1S 5 13 S5 o sy ¢ 4o,V o )
Zqul\a\f:,o;).:ﬁlob;To!WUpTL@»w&J@uUMU
S L 0S¢ A Al 81, 25U el s e Ll 0,85
O S als i gaoMleda 50545 5 (Volcanic Shields) 4315 JI ool auly
b S e EYV Y Gas e s s (slsla b (13 U5) Jans G5, Y

00



85 3 (ULS) Jaors ol oo 53 74T oy e el
okl (38 oSO AU LSt oo ¢ L

OW G ,259 Las lodoay sd Lo o 251,01 LAY Juol Jas
Bl g U1 ¥ il U ) o ¢ JolSOL 5,30 (5 5eall
s 5,5l Ja3 5 S I LA 0B (5 2T 8 kays c L edin Lgna 0 S5 )
L ¢ o, 6 el B s (Deep Rifts) iodl 5 gkt 51511291 0
Yo oz ¥ o LS DLy LA 05 ol o SV 2o 1 22 Ll
I 0,55 Loy gy Aol 5 ol o BUS ol o) g 0 L 55 T
N ilaodl ) gl o Cis ) e 0

¢ 51 elame OF Aazn, (Global Tectonics) (s Sl 4 S oL ) s
L;,;g.a_ng_;w‘C\}Jw\};a};wm‘wqﬁuﬂgu,;w@\
UV e sie & iz JL eda 0,855 L (V JS3) 5,0
UL 5a LaS o, (g gl BN e 5 o sl o Y1 Cindll Bl
sl WY I e b LSS, KN 8 b sl silae ST
" AsenS S (4 ‘/\J“SJ) (:Fhe Aleutian and the“Casca;e Volcanc;es) AN
Mol ol 5f G gt i 50 (5 3ol OWA A T G a5 500
Jer s st Nl Jlor - edb Y ool e ol o JusDhnS)
gl Uy 3, 3ls Cleaxli LS Jlor s 502 LS ey o R
LV ) (B Y
w\jsidbuhguwvjwmp‘my;»gwu,;\,;\;ss,7 :
Algns 1,315,280 0 it o) ool el Bl e 8,201, 5
e ladi o Jodhw shical e 2S5 (2,31 ~Li s 155 O
V0w ey o iy g Bl Lo s 3,205 0555 (6 o o) Sllamll
BV e caan B O ke Yoo



if L3S Jlr e o 5,Le (The Alleutian Islands) 435 31 541 0]
Ve ol b bl J o 58 a5 515 apome shizal e oSYY 4+ Bles
PNy PO E N I T | IS B e SRS PR - 1Y NS SN I [ U
e (@ oy 3T 51 520 dedie Ldame Glasl sy 5 oa (531l ool
g S d ) ol

Loz b on cllasdl Jaud of Oty 0L o Y1 elade o 3 i
Loy ool 9B 355 VA ¢ ) Lgelis )l o 318,01 JLH (e 31 bl
YV L e oy GBUL Gaay b
Sl SN M8 E ey gin Jlb] B 3 o2 I e s
Vo i Yla Cond i M e 0L dizes (Plate Tectonics) 5,
6D il JLALS (5,0 (6 seall B! 50 b oot L
550 22| 3 LGY (L2, (5 penall ML 515 35 5L ) i L e
8 Lo Ui I 330 (o B ) gires i A L) S )3 i
llaodl Tl 5l b Lastedl 45151 dg;_u s AT BUS 3 ) 3es |21
BUSH <3 L5 )V s ) g3y 235 Eo- (Anti - RoOtS) dunShaa |y g J25
Jueld 5Lt oo JLA e L) 0B 1 L ollansd! e Jaun s Lo I
i V5 el b el BLs wlb sl leS) 5 a daSlall ) sdd s capdi
o2 ¢ olasdl bl ol Gl 3 I g8 LaS <l 31 y5e0 e &,
LBM‘&JPN‘J!MQ\J)J\;{-‘ oda 133 oy Janoell e BLS 5Lisul
& S SIS iy 35 ( 2,V Cinndll B o Y1 L ) (s 4l
b 53 Ayl S1 e Alasl gy f (U2l 1
Sl sl s o o ST+ oy Uiy gy Lo 0y ¢ )
WW&M‘Z{J}T&@JF&S) OV x> cilla ol
55lgmall o OBV (Dl Gy sl G35 Y ada py 255 « o ol

oy



Sl OIS b daanll Sledadioda il e sopdm Il 225U
wa@gw}cwuﬁﬂnwojﬁﬂsgﬂ\cw;\uu@w
s I J o Gosls Cae oY ool 280 1355 ) pazaly el 63
Lo g5 Wy g lomy ) jamnly L6 8,0l by o 085 5 Lisend] Aise ]|
s S Mgzl oy 0y ool GBI BT e Baoea 15,280 g5 o]
o o U5 ol oy Lged o 125 55 5ol 5,00 a5 o il it
r.\siop;usu&jc(\\p)w!bjgz%x?%zﬁgcul
Yor JIYe) dau sallsldl Cim by lesl (gaas Y llaodl Olad | 5o
(o Eow O gole

Ukl aa IS (A JSC8) Wl 3 20,0 JU e L5 8 se ellin
5o SEYT ) 5 LS5 b (o e LD Jor e JS
L) 5 cbalys B (et pilanar ) 5 cLdlay) S (VY0 s Gp508)
el (Gl 52 YD G gt iy Ul JUdl 0da 0,355 LS 3 (o) o
¢ oL 58,3 (6 el GWI G ,255 Il el Wl b dasl Il el
2 S Gpast s Bla Gae e o)V Cindll Bl ] faad
(Folded Mountains or fold Belts) (kattdajoni 91) Aagkatf Jlextt. ¥

P S b 1y e L Gl 05T kel 5,3 JU A oda Jak
Il LIS L u¥I Jlass) A 3 6, LA bl
ko o ladloda 0,555, (.Y S8 (b b5 WYLy ¢ s « IV
Rl olles anas A% el BN ) el n Lilises ¢l 3l e iale
.@Ju\)ﬁa\wb“.,su'tmb‘twb

o Ymdnss &g sl Gl adn Gl slel o Lol iy g sbeall [5G
Caises bl o) Ol (@5 5LE) & s Oledias Lgadans STy ¢ ool g5



SV G s ity reall e e DS Lgalal dnbls ol 20 SN el it
- (Overthrusting) ST 5 sl ¢ g sy oy Lad ol 20 5LS 50

8555 538 dian o ] JUd 1 0,55 O e Al el S Juc
50 _gmw 3 o 4315 (Geosynclines) BMandl dws I s ;N1 o1 Y]
Ol e SI ol ie bale aslusl ady (5 Y1583 3 oS oy o0
aias 5ol ¥ sdheae o & ooy Ol 5 iy <020 Sl le 5 b
83le LgSawn 5y B It SlaS1 A e wliks y ol 5 ga g caaladl 3 p Yo e
o dons ol 13 s NI ol oVl eds Ol iy ades cproe e o
S5 tedan b gl sl A dad s Yl s e Licanll p sunall
Ngre 8l LS 1 penall s ol 3 0 icandl LT A

s dadl dame sl e (g gk 0y LY 2 N1 o A1 0S5 0l s ey
sanadl o513 wa «(Down - warping) &z ;Y15 22l azdl b s gl
il U b LS5 lgaail 5 gl pienally dlo 3 g 55 ¢l 2
2355 iy O 52 W (3wl S ol M1 &8s S5 lmy ¢ )Y
s Y1 Sl
I A8 a5 L Y 5l e e WL AN
W@ab@\yzwawlawﬁﬂbbjwtsjﬂ\
elidaol wies ¢ oy (5 sl SO A1 e 6 2T 1 T oL AL Jal
LS I el el 31 e U35 0 55 ¢l OLacd 10T o 0
AT 953l 5 i Jaoll 6 oy e a1 2T el 0435,
Ui ) ool gL B S (g piall SN 1T fua st (Lgnd Uy 5
i o i U3l &6 ey Tl o N oty 5 oS S Y1 Cinia
Lol g 5y (g el SR 1 T Bl iz 5 € a6 gL
tupuﬁ\mw‘@w\.\Pu@\oﬁy’\lwm\ems)w\@

04



O 1 Kamy 8L S s ) il oyl 551 iV €3, daorel
iy S ol VN0 5505 s LSl 5 el 55l 5 g5 s
3 e W ol sV 3 Ol 1 (ST Lt ST el oY ol
Gl Ghdledn Jte 35 3G a8 i V1 Lol Y1 Of dizas L
YR P ‘uM1ﬂkogy)\ojjwkr@i@Ya?uM|
A ed 52,0 g paall SO A TN e 54l GY 5V Jool g2
AYFNY JS2)

M ¥ ol Vst S st Al ol 1 J 55 W ale iy
O GOl sdom s i 5505 BLS 38T g5 py dblows akie A Ol g
edadie s clgiys JB e 4l d 3500 e Gl Gandly silall LG (eilesll
Gt L 2 Ll o slarll e e

8 pots Ay gy (Jal (o S 5 525 Lgils Ly s 1 0515 ey
b 3] LTy ¢ 535 O J3 S5 g0 10 ¢ itin dombal ) g all 0,55
bl e ot Gy Jally slsV g s LASCE iy B 73 Gas
b il s e Ll WS BlasT | ol 1 35 ki ¢ Lgen
gkt s elgd b peall by ] ot 55l eda (3555 ¢ Lgazem 3L
Sldos 15 conls A1 W e tanll e sliel Loa Jle 5ol 1 olls
.(Cf. Billings, 1960) _L!|

8 B s eV el bilan Lo N1 o ) GEb e
b Lesl o> < (Great Thrust Faults) da_Jasl Ll Olediall s sae
e 3e ol Sy LA o Lnan 0,5 ¢ N1 ) ddans I aikell
1 ety i (Pre - Consolidation Folding) <l g I s 5 _all dukas e,
635 01 Sl os ¢ o 1 Ll IS 2ot 318 Jlaedd LU (6,80 O
23 4o 521 (Differential Downwarping) _Lslal il dass)



5Ll (5 381 OF o - o 3 Sllems Lgrad elST il oo I b S a1 0
i, Llul csls e, 2l Meda s

o233 ol LT e (Thrust - Faulting) aﬂu|ouW|Mu,
sl ¥ bLas o e Sy ol dabaald Lol GLussYI Jas 5,
0355 76y e s b aale Sodomy Aulally 28Y1 byl e o 5L
0555 45 615 (o, (5 penall GO 1l paliad 2nm) 5 31 ol oY1
ool oy o L 6 55 lidall i 3 S I ol
S aledl 36555 b gaalleda J2ay (Overthrust Faults or Overthrusting)
.%ouﬁf@&CMUgH\yJﬁwﬁgﬂ\owléj
e Lo )15 L Y1 (5151 bl o2 o Rud 181 o Of dizay
o515 oLl Jaemdl e JIall LT3, G b G p gl a Lo ddor Gl b
VY UK L oW L AL Bl A

T 25,555 45 Jlol) L I Ol ikl O ey 2L 225U e
Tl odn (ot sl dms ¢ 5 )W (6 5wl SO 1 T 2S
¢t Go s A 048 N (6 g 095 Lomd] by O Sy
SV e yb pm Laddlelh 310 0815 23U 55l e el 531 Lt
35 s e E L seall VAT GY il Ulee ok allaiadl
o2 oM LSS Ll ieally (Gl D) Sl o I o 5 oY
o IS 0585 Lg el mas (YYLN Y JSC8) Ll a8 ¢ oY
Leladly S IV o Lol cias Y wlediadly (et Ukl
sl Y FI NS e sl LY s VN S 3 80 b o sl
Lo N ol A i 53) plis VI 3 sds Y sl e Dmy 23U Jad
500 palaas e Ll o) G bYW Lt 35« Us Lo S5 1 (el )
LS e Sl ol s oy g1 591 it Blas e O pithes

W



IV ILnS) Loges Jooldll ool 616 gl o3y o antl Logrian ol
Ol ybl 0485 I el S5 (Yo oY & YY) ) (JUI Joow le WY Logll s
o215 o slaele g o805 ol o ST o g 0535 ks gl I
RITIEE PR

oWl 3 el esTeals U ad Lt Gl YT ol s s Y e
e S 5y cdy il Jal g oty o N g e me Lt Y B cdelias LesT
ey Jall syl Sl e SIS U5y ALY L ST Lley Las
O Yl Ldas e LA S, s o V10151 e dabloe sl
ol o & paddly ol Slbes Ll 1 SOl e iy sl Jlab Lozl
Loy 3 5 ¢ o,V pedaw G b I gLyl Bloe anad O S5 (Al
SLESS v g L pms ¢ oY1 Cinndll Gl b eV e ey 5l
Lt W82 s o ULl o iy s ol e ba 5
Y S8 G35 oSOl Rk Al edans &y 53 025 055l

(R v PRV (Farlc Y (WP 1) P PO (B v < Tw kY8 PR TR
[Fault Block (or Block - Faulted) Mountains]
Bl pasll Ol pts s @ﬁ\sﬂw\@s)gdpg\ oda O 455
RFOS P R RS +IEEN U EN VB WP I W L EX PR W IR A I RS
OF (@nd 1 25 N1 50) )l Y1 o Ol saS Joadll Gblis aldlong 5,0
ool b Al oy 5 (Y4 JS08) Lediaze J25 I3 i 0,55 63
gyl e,
JS85 5 G 1 e 1) Ja o ezl 3 ghall el 35 5ol LI Y
SIS ISRV RPLC F RIS HEY

il 52) (5l pbeally ol Slee Clael by collall Lajold g ¥



Sl I oled it o ol ;2 G o cia gVl oda b (Laise

sde i Jo 55,0 (6 sl G Juad ) (355 «lusu Yl 3sloul

Sl Gl e S s ol Il i3m 3B 3155 5l oS00 e

& gl L

Sl G o Lnis o #1521 40 550 Lodiazll JSO1 it3 JLA
it 1 Sle gzl e le] & 8o 2yl gateall Ol s bad 5,5
jT upb.;ﬁﬂ) Jg.bbﬁy‘wbuﬁicnﬁéu‘ (J}-@Jﬂ.ﬂji QW‘) SJJU‘
Jeohr 3 I 52 LeS Lgd 3l sl 2, Y1 (G gl 5T 0l 5V
Ly 30 3 b 0 st J g Lshaliialy oY1 el il e Sl
(1 JS2)

Q\;(Swells and Basins) &l o5 Y15 oloagiull oda D2 045 L5
Pt Jod a5y ¢ JalSIL 6, bl & gl s &1 pieall o oldiine 2.0
o Al 0525555 I Ll wllead 5,85 48 0, 0 s, Y1 ot > Y
Al 2o Y1 1S A pm iy JoSIN s Uil ¢ J5° ) dabacdl 534 Akos
@ e N Jod5 (o Gl G I Al pia b s s e
Cadd ol L

ool ) L) Lgs 555 5 g el JsSHOF Lo 81 elede o 28 iy
Wby 50 ¢ V1 ol M W65 50l 08 5 Ll ol U1 b el 2N
O U5 5 Lo 1521 OB 0,3 (5 penall SN 101 &2 y4il
"8 aels Ly 1y cLgra S s b il I a0 el N 5 500
5 ) pleilS) (nbaiin Gt ST o U S Slguny (8 Ol (o
58 TN 5 el s N ol 6o dasl gy gl 0 e &l
(G o2V Jilng Ul O Ll B ey (015 pllasly Lty

1



G gl QU ) glas ol L 2 Y Al oS s O de a3 JLL (S
524 O (58 S Lgdansl gy iy ally ol ol g Jas Ly s
A O b LoD lelis V1 panadl ddas

[Upwarped (or Erosional) Mountains] (4.cioet 1) daduwcil! Jlexdt. ¢

3gms ¢ e ey o S Y (L)) A Wil e 5)le
s il b (Upwarpings) dxwl y @i Sldos ] pladl ba jglany JUH Lgelis |
oes i pmilleda 3 (bl 051 5) eeladl 05N i Jas s,V
€535 ¢ AYLY €SI 5 3 15591 Il ol S o JL]
Ll Jodh Loty a1y cais M 500l oY (511 ¢ Slon
SV B ods (s Las codisily & paddl ol pod Lgads pm A a1
Isostatic Read-) ,o,¥1 Jo1s b axall 031 55 sabazal Jady LU Ll yone
Johdiz )6 b dsledl A 1 () el JULA) 225 . (justment
Ll Jol e Jods el ey 3l Lo 1&gl ] Unng 0,05 €L
o 8320 M (Cratons) L5 Y1 gl 5 ) o ey M Ol de 5 sl
A0 JS8) B iy oS J3



bt
Juall 1

P 055 Adas ) Ot Ol Sln

50 el G Lol J S 1 L 3 oy oy 3 S
& il Aols i ke Je a5 (The Vertical - Tectonics Hypothesis)
el S5 I 055555 e Y1520

(220 (8 ) I LBV SIS A L2 30 oy S 05 14500
N oS of e a3 s (The Horizontal - Tectonics Hypothesis)
38 oy piles Ja3 iy cLgnde 2381 S Ll n JL ey 0 2l
.Q\Jw\gﬂ,;w%@u,uzﬁutgﬁduw\dﬁ

oA 510355 5 Il 055 G 3501 p 3O 01,85 O 01 LIS
colaises o8 b sl ge 5 ke a I (Geosynclines) oI
e Bblad Bhzae s ¢[hr Bnnsl g ¢ Dol Hloedl s illasell Olad b (o] o8
YN P YR JEURN K FUPCH ESP ST PR B JOTFEI RN RN |
b SNt a5 5 cade B bl Jaoell U Lxd gy 1350 5 g B3 Lot
Ta ) 2518 1 sl y g g 1 oo o 28 a1 12 i3V 51!
Leb o) (a5 (V00 + 0  Jon gl b LS i 52) Sl s r il ]
cdsmely ¢ s chtladll by s N 5,05 535 s ol

10



e L Ll Ol gblaea e Leady ) DLl b g5 sl Sl
1 0 50 5T k) ok ) gl 2 yinal

sl O e 5o ) 6 seall GO Ll I oS ol s 3
a3 gt sl O a5 A g sl o sie Aol gy oy OF 6 (5,1 A
L O Alda b (Sagging) b 4 & 5d> b (Gravity Faulting or Sagging)
(Half Grabens) )l 521 Sloal dts e 2 Y1 o1, Y1 8l 05 ) o0
S Al SAN 11,2 0 5o 0 0 - 5 (Full Grabens) dals i i1
T8 S IV AL AT 4 ks 0,55 wslsVada OF o2ty Lo
s o) oS (Subduction) () 323¥1) btV 3l ol o Lo 2]
Convection) Jadt SIS oo pn ol SIS Ja 5,91 2Ly b dnils
YA CYYONY JS2] (Thermal plumes) dastall 5l A1 b f (currents

oiusu,ajw&M\qwlcbjm,;wﬂpuvuﬁumj
Sl sl b Sy G Dlgasl ppeaie cons Gl G oy S L
Astheno) 5,1 Casall Gl ooly O s AUy ol eday & 515 Y
- (Low Velocity Zone) 4,3} ;za ¥l @l sold 2kl oo ot 3Uas of (sphere

gbj,uld%u@ﬂuw\gug@wamabwﬁ:@
£V lgne (oS V 00 Ve Gy aSamn o s 25 (Sl I
W5 o o ghoaty g 03,2801 0 95 b U5 g IERESIH RSy N
Moho or Mohorovicic Dis-) € 4a J1» b O &5 eV ol Gl e o
;}loﬁVS/\ul;Lg.ingﬁV Z.E:.SJSJ.:éOTQ?u’e(continuitySurface
10 4w gz Y (i cQMIO@Oﬂ\@M\JM\OA&}M\
oSV g &, s al claww el jaa, ¢(YYF YAV JS2) (S

. (Press And Siever, 1982) _JY! Jl> .8

\~~JPMJM,:J&@J\,)U,;,SULSM\&JM\M@



AN Eaaldl g sdeall cgo la 32 Lol gy (S G s B ) 20 31 1 (oS
Olad (b dly S5 255 c oV S 3 el Ls] oYL bt
o iV 8 Ay phadll ey el e s Olady llasdl
J@u@swy&mwswwut}@@w\wag}w
Aol Olad plusla ol ol O 235 2l 5 g & el 3 lgaall g0
ua)wéfxdsawld,ﬁyu\,ds) VYLV ) ol sl
e pn G e s 3l sblaot o 5 glos o ) 0 (s Uis 8l 45 & oy
AW sl 2N e Gy cpliall o ) oAl

S blazy 55, 5 pall B 1 I g dell s st CoLaas
o Adze L3 85l oLl I3 e o U1 B a0 ¢ ey S 155
SLLLL 3 acd5s el sda Cleassy ¢ Lo, (6 peall B e 2
3955 Jomle ¢ty pladl Sl srae S pliV idas o LZUI
L po g 3eldl & el | Y1 Gl ) Gl ol pla i g5
255 A ddesdl eda e (Sea - Floor Spreading) I g8 gLl oms by
" LB o B ) oy

)Wnékd1)wvxyr,,az_:_;},-u\obw\(._l@aim_,
055l a5 (Peridotite) <yl y Jy ;-0 5 s5vo b byl Luelall G
(B e e o CS Uy L o Y1 2 Ld 5 e (s ladl o el s I
ALY Lo U Sy W )l O cJle Land s dnis a8yl - o
oF e 33 ey i), a3 53l b anss Y LS O]y ¢ Jadl ai )
SUadl e JS' 3 5 5 gl wazay 0 Al oliadl P IV &mclla )
21 Op el b s slaal e g5 a3 by o,V FLs ) syl
A3 e warn s YL ki o IV S a3 5 ¢ 0, (6 oemall GO
Yy sl & e ) sl N1 LoLS 1 55l e Ole yamen 04SS

v



o stie ol bs (VAN JS) S 0 ol sl ¢t el s dondand]
dl.l:q\j_},u;LLLATJL,._L,‘QJSSUAJSUL;J_xd\dMlC\jJTﬂJ_;
o IS S Bty ey N LS a s o sl 1, Y
bglast s & oSl LA Lo 5> Y1 OF sy ¢ 45l 00 ol 52y L oSl
oo Ao OV Oy iliss 0,3 (6l G 1 polias
o) Ol g b Gty ¢ psliazld Tl lla el y Hloe i Olas
Losloall Gl LY S5 Lodiass . (Adamell o Lo 4 ,La)1) Lasloasdl e
gL s piadl G - J Ol (Y e ¢\4J§.:)s)w|@f4\&uys)p&
S 6 Al GO = e G5 Lod I 43S ey 15 el

A oz 5 e Lol 18 il ) el ¢ Lo 31 DS, S0y 51
Loy e @lls fonys ot ;ged oo, Cinall Gl
e Loty Lo oo,V Cameall Blai e sl 23] e o LaS ¢ SIS LI
cpaladi das Jgb e & 51 bl

Coms Jaoell 3 Goas 5 50T gl 3,01 i Jaonll 66 BY 5l ik s
CABL I Lsiloly 43,55 oo b p 38U Sy g iy o Lt o
Jj.u’xus\;tyQ%M@@@wﬂjw‘&uapqws,w
o s Gw U LYl ks J b e da el I3V I ud s o g ool
E By ool g1 &2 sls 3y Uras S5V 1 U 355 55 ¢ aslacl
ygylws)LB!g;h?A\Cuﬂ;lep) (Yo K25l
&Sl JL ahd ) Slasy Ll = gl o o 5ol & el oLy s I
U el B0 - dlall e S 25 S iyl G b 3 g

Ellgzws &> (Zones Of Convergence) U5 poladl o o )Ls.ﬂ\ sblas
Subduction) ¢l 5251 4f wbxv‘@rdtgw ¢ 20N (5 peall I
i sls a2, (6 3enal G Sl el oda 3 0% 5 (Zones



u? 5 5 (Divergence Boundaries)de Ll 3 sa> J b el O s
bl B d 55 me 85 e d ol 1 (V1) ol GlUai L | gienall
oan s ‘Juuu,zjwcu,o,dum;)A,\qu,zﬂwwugl
I i e M3 e Lazr Ll lgall pales 155 GleaiVI b 4 5eall 66 S
bl ZL5 056 a8y L LS 1 ol 21 5T L) ks el e e 2
5 AN A pieall 585 5 Ll (zie (el V1) eI s
S o sl b o Gl et I il

Tmckendl ) givnall J A gnaiV e g Ll A o gl Of i
o.ési)ﬁlf.xj_:.x_,w ol e ol A n g ol Lo an lld g UL ol
Slael I G153 51 5 o) O Sl AT ity LA L) 5y sall
e g lils eVl Sl-Y (a5 (Ll oY1 Tl e L s
I Ll ol gl o oms OF o o ol 53 o B2y b il
8 oS Mtne s U, ety cpeladl ) o OF 18 Gl YI e st
8,28 b Al G, ) p3vall e dases 1S ay (Batholiths) il SLIIS
(& g 0 05 S Y Gy o 0 AS Blo e 1y 5 i le Ja23) 5,V

o i}S b B 55 I (Andesitic magma) iz 56N ol )Lg 2l Eiia
Al A5 AU ksl n Al el ool gy el s SLeSTI s 5
Ot om T VLS ) il W oS ll a S 0,85 0 e
52891850 OT U 5 ALt S &SI el 8,001 oY1
U 3 1251 B0 s e 0 B30 gl o o iy 53 L]
u};c;pq;) caegen 2SN UN G ) lgall e e Wl M5 e Jloaedd 2L
0PV E N el (eSS 3 s oo G O 5 515 2L
S ET TSRS [ ROUS W PP [ PRTCIP I

QHJLGA:{J.@L;U‘L,;J\CBLPL»TG’A:JQ\)LEJ\st!u‘JJaSbM}
OFWI0B ¢ JolsIb Jaodl 66 Shlgry o Ul &l e lag ¢ Ao s,

14



e (Over- Riding Plate) <51} U1 3 0,5cd ¢ e Unladasl Ololanss
Sy ol aaas 5 seall e S AL Judld! el lagalilansl Lo
x@\rlm‘wsaﬁyj.ﬁy;l\,ai)u\,aﬁy;\aﬂ|wuy
Il A 84555 ¢ locgir o O () Jaoeld Vgl & 5 Y1 3,
rs)p)w,slw@j‘d,zjwca,dua;jﬂwgmwww\
(Yo (¢

LegiDase ool (g 5wl GW - &S o b 55 o, plad ] s
L@—‘@-—J\J@W}W&Wué%ﬁ%)w”ﬁﬂwy&%
L2 W las Bl 1 d s

Ui ] ab 5gy Jaoell L) O S (g 5l - ) Sy OF g S
o 1o 85 gmall a3l B e sadl b gand ¢ )Y Cin )
S el WA o ) S o i 55 Ly (ASLS ) - sidall 5 oSl
b i T Of S Llaadtadin (805 ¢8,Lally 3,L1 ploedl Jas e ST
el 1 o g1 o 61 e AT O

O,eisﬂ\&&:}\d%\y&w%:;e-ﬁ&flsjﬁrbd\j):bwj
0 4SS 5 (Thrust - Faults) 5 slo=l foay Lol CM—“_) gla.ﬂ LS ) s
Magmatic) & yLgall il eall ¢4 5 5 sl 5 o il prenall ol
¢ B8 ol 5 ol @M&b\_,{)MEﬁ.ﬁ\ C:’.U\ olles 6555 «(Belt
o o0 g ey I (Nappes) & ,=xll ) g3eeadl laad o L3dadl O ST )
S d G e Al Gl Bol )

giUScag'wﬁ“é)w\{JL@J‘(»LB)\‘SJS-‘[{EJUcLB)\L;\PSJ.:.%-HbQ\OAJ
o e 055 b oty ALY le gl Sl A e Ly (01 s,V
ool Lol Qo o5 A1 Lofand) Al s 2 385 06 5 € onion B 0o £0
S 5N 5 reall S o ptlas Lo Y1 pelans o 2L



o 3 (s D L3 Ul 56 s 5301 31 g 2 o,
8l SO i alls o OF S5 . (Late Eocene Age) 5Ll e Y1
(e SV g 342 65 WYLl o il 25,1

Jﬂ\s”.\_nu_lp«oj_wluaﬂs»ji«abwljo&:_xu;)ﬁ»(,_.,,!L;.an
dor rhline 06,08 Gy Joads O JolST Lo 5 33E] Lgi oy
Leoodiba (B 15l e o (2, (65l GO 150182 1 el
Ut Gl e BUai 0555 L5 cLogallas ;1 ) (635 oo 5 )l (5uto] e
SHAT. Wilson) O gl - 5+ o (M o 2l (Gallas, V1) & LN
o cL;ZYL;\“JLg-LBLLijSﬂﬁJJJa.;oud)\b\b.(écjﬁ\yd;i&l_f
L S oLV Lol S sty 0 4 ei

2526 (ot 9 3] (3 S A gubont JLiamdt (5 0¥ o S i Cd i SH gl

- L) 4201 padt oty L3l g Orlkaoet | B AGIS 5
i) & gl o &) BT((’ V4V+) (Bird) 3 .. 5 (Dewey) (s 023 U»L:’}SJSJ

Op IS 2l S o (oS ke P OF Y dbonl LSl 045 i

s Lo sk JaxSt 15 2 JLd fudls o Lans

AoV LS ol s L 5b b gt 5 1555 )

L L Gl O, 5l LU Sl Gl e o3l Ls 45, Y
I S s s oW B ag

el A Ll 4 5235 L shens o aal By ol Tl Y

Sl s g2y o v I e ¢ SIS, BLEIL VU e 28 3 Ll 31 8
PRl @ A b L) 5 b a5 sy e Gy e By g
L S bl i

\A



B lie il Y yoedly ola g2l e B3doen ol 1) by pens 6 25, 0
205 &y g Nl Skl o 2SI o 5 1AL sl e 58 220
Al
Tatgll ) grenally ¢y s Nl 5 pieniall yo 8508 (Gl 51) Lals o L 585
B gn b ) 2] iy & goll el y (B2, YIS A a5t
e A Y ke
Sl SOy cnnl 1 2 sl ol dadl ol Baiall LIl Lgmy .V
c\JwSU)\&\L@PMMJMubuwwaJ\zJ@ Ld).n.l\
I )Wu.a.\.muw; cL@ijﬂ\uLn.Ja.UJau\dah.JbL@.ﬂLw\ A
e s Cals coladall G b <3 5SS
LBl 8 U ol y dn 2l b el 4
63}&&0\;‘@M‘@&M\Q‘erﬂb cc.p‘))‘&y)\\.hsj-\'
b el A ol e
idd e Y e sus Wil ) gene o orgd) (sl AD (Ll ki VY
e o g LA Lo Yloda b Glall jan Ol e o )1 e
ie ghde Lot K o sl atelal ) peaS (L) 500 50) e (3 58 5 106
. (Upthrust Slivers) 5,315,281 b Jshazd ¢ el ] pad) olleny
o 31 A ALl ol shaal e (Thrust Belt) 55 5lxws pl 3 3 9252 1 ¥
(Thrust Sheets) &5 sl ) g3eall po U1, S5 0,28 Ledsley L5 LAl
. (Allochthons) sy oSl (e & laell y 4y 301 Josd1
OSSP RPN CHE S CEN USSR VS DL FPESTIR L 4
Z}ﬁa}‘}d&w‘m ‘M)PW&“‘"’)LT“&J ‘LG,M)
Lo 1 Ay el 3l p il ot B e (i giiey (a3 G s



i yob ¥l Oludall s (Slumping Structures) [Log ¥l ol e 2SI
. (Ophiolitic Complexes) 43! ;2==-Y1
N 2 U gl ety Dl oMl o Sl (o g0 gtie L 5 g2 V£
.),l?ﬂ\r:)wwa?ﬁgm.u
Ll 8181 Gand! Ao e s danll a1 ) el (yo ks g1 5 g5 V0
Sl g el oold Ll Lty Jorl o (b el B3daze LS 5 g 52 V1
.M"”‘
LA AL Gt b e Aol 1sSTl e gl s g5 VY
&C@)‘jchwQ%‘ww)jkbﬁ)-\A
L e dnst ) okl gl ) Cind (go ST Lgos gy 55 bl
oYt A A Ll 65U ) a1 Il el - 55
L) oy L s V1 ol N1 A 0 S oo dn ol b Boling s 25V
o 83Le 7255 (Orthogeosynclines) &aiindl S ol el aale
awlyhﬁ;uéﬁf\})ﬁ|ub)wgsjéam)\;é)&.“cbﬁbid\fj‘w
RN I PR PO PN Q K VA JS2) S g Jomy T gl o F
dgﬂdsgagu,g\ubp\@m‘z:stsﬁu,:xyulaauw|
G g oS blacl J.ﬁ\l ‘LSJ’.'T L 3 u.é\_y-i_, « (Bugeosynclines)
S bl (6 e I Sl e gl daizdd 51 Y1 s
DL s izl Lod V1 ol oY1 b w2l el o5 Y1
Clelatdl JSta Ll oo & 550 431 gudll a ) giens 3 sl Y1 Lgaamy) SIS
sl Gy ally dalasdl Ldlabiadl ide I 332l ¢ (Radiolarian Chert)
e b5 aansdl A0S, 5 penally cidau gl ‘..‘J»\) «(Graywackes) (3 5 2
53le (& glize ol yuby & gy Aot ol 25U 5 251815 Ly gon M1 5 s3enall oy

\AS



Colt pubass 35 ¢ A0 2 0,55 Ll oy <DL e lal (655 4 Il 58 L
020N (Al G Y Ll U8 Al s Lot L Jms
[V P COCH UV  J J ( P R (g

b W 21N Gl o S 1 s J 05,0 il s
BRI PO B Y P 1% JU (Bugeosynclinal) L5LS Il colblactl s 1ol
i asls i

Lo Y ol Y Sl el sslone 51 51 se Gl 3 Gl ks
drozndll g o ) penall 0 8o Slails LSy blisy Lo-Lall el
b e bale oda wiiy (LS ol pe B e Lmliae 053 ol oL s
o ol 8Ll B Al ety 1 )oY L L L)
0 8oles g o Ll daa, 315 (Continental Cratons) &, L&l el !
Ayl ol ge ks o Y e e @b a8 s 5

LS 500 55 ol 3 AU (Ll O, Jolall ol 0 @adet JULL e 55
Ble 0555 88 sl SIS 1y T Lgb ey 3 5all Lgd s 1 sl Y
IS5 i e e

s A LA 0L 52 Of (Miyashiro, 1967) 5 il LY eUlds
254591 b Amarill ol 5 G5 0 51 oy ) 606 i ylie o 5
LS, sl A s 5 a5y 5 S s OLS (sl g el
Ak Jodla iz o Lgnd; ) (01 (01 oty el oz Lasll 4 4
(Later part of the Mesozoic Era) alaw 41 5Ll (i e 3 Uil 20391 s
boteS 7 B Ol A gl peall cn O3 520 Oal o ULkl o b Lhay 5
o G S e LaadoT U 1 J gl 0lg ¢ il s a1
L;,;;u (Schists) dmddl po Lol ] & gomll 5yl o 0555 5 ¢ 5200 s



. (Aragonite) <ol 41,315 «(Glaucophane) (b 55 L1 35las Je e
JSs Azl A eald s 5 05 55 [(Lawsonite) <yl g s 5
DY T PPRes PO 2 Ll . (Granitic Basement Complex) s4asl! s4elal
(Granitic rocks) il , 2l 5 55 all e Laluf 0,585 =Y el oL
e DI Oslaadl (e sdey Lol (Metasediments) & gl ol g 1
Odons oo opp i Jaid Cfy U Lot pn 5l m il 3 3 LS 555
. (Sillimanite) coilonod!

oLy idas s3T5 4S5 I A gkl genall o 53 5 o 5T odn Sl
Jym o SUl a5 eyl sLA i o5 2Ll 39T 3 JLA
333 s T3 5 o () LS 5 0y 55 Joo ) 2oLl ol
Ol b 0S5 (Glaucophane) (nb 55 old-l Sdas ool (Blue Schist)
352 ol il e Ule b s o oSy (L L isen )l >
Sl ety Gl B 115l Sy 3
byl axt gl Coldl e (The Sillimanite Schist Belt) <osbodu!

S e 350N Gy B ef 0,55 45 63,591 dnad (3l Of dny
o5 O ity JAU ¢ s ) ol Lo 3301 il ) A o po 355 o
5ol lisas Lo o5 5 I astS 5t e Ll 53T g (61,41 J el
rbd\jjsdwwr;.:&? cu.ajm_i\&)db@w‘.j@) ¢l
Blue Schist Ophiolite) _2uJ 45 5Y1 G 391 diedl Jadst 5 g2 g oy gollad
O S 9 ¢eMay S5 €3 ,m9 S5 o JS 55 LS (Mélange
(Dewey And  Bird, 1970; Dewey, 1971; Hallam,1973; Dickin-

son,1976,1971).

A LA L= YIOT VAV ) 5 a5 (s 3 o JS 30 b 25 e sl
st 50522 0555 Ly ¢ Lo W (5 3l SIS 1148 o ) shat)

Yo



ey Sl 151 pp ety 08 3 3l ¢ mnd oY1 Jaoe o) 2 301 5L
tJLd

Jo el o ke s I U ol LS55 ol 3 6 0 58 1Y
Jomel Oldan) aakans 5 muaiey 585 (Island Arc Cordilleran Type) (4|
S Aeall SN T n 38T I Bkl Gl e 0585 ¢ 500 A
e (U o e 22 BY 51 Bkt G 61 Lgd Jaila 2 3 3 9 5
Loyl sy g Ayl )y seall ie sl e SIS 53 e i ol 5 g s
LYy o Ol e nametll g g I y5eall oyt on G g3 50
Paired Miogeosynclinal-) Laueall 4 el dpsls Y1 5 ol )l il 5> Oy drazedll
.(Divergent Thrusting) Jetall ; gl C,\..A:JL; s ¢ (Bugeosynclinal Belts

rLLS SIRYe Lasy a4 (Collisional Mountains) ¢ Ui,V C);.H» 2o gty

L:ﬁb%b.:.ouﬁcb.l.u SJLEJ3)B(M)‘jiif&ﬂ‘)}‘J‘jij&)UC)j
i gl o UL 2 5 a1 J gl Glanedl ) Sty s ¢ (S
".Ea.e o (Thrusting) 3 slaedl asdas 05K « (G55 I da Je i)l 4
o 0LVl o 22 3 ll3 (ks a3y s Jaulgll o 1oL 2N b 1y
83l poluadl w3 g oo o2l JalsL s aall Baelidl ) y5e o & £ isle]
Ol b Jrom Al 2051 o e sl s s T sl G0t Ellin

225 ;0o o) (Cordilleran Type) saiall Ll Al Lo ;oY1 Sle yamea ook
SMsaad) =2 5 e O 55 A5 (Cf.Thompson And Talwani, 1964) Js
Lo Y 5o O o (3 €yl A i M ol SIS0 5 ol e sl
(Sialic) s Y1 5 Sl i) 5 il o Ll 0 405 L oallas V1 AL
Continental underthrust-) & Lt |- Lot sloesdl gl o a2 s,



cf. Dewey and Bird.) LgSaew daslizn | (555 U1 (ing and thickening
(1970

2Vl om s O s bl 5 5y e 33l 2 5591 Gl Juis
gd Lo 1SN 05 giensay Tl 65 Jig Lonitt ¢ 5,30 (6 inaall ORI
Gl e 550l eda maiy ¢ BLaS BV, ) p5eall Jrall =Yl e
spiealliale 08 gy LA LoV e 3535k Lo £ b Y
3V (Radiolarian Cherts) olelaill 4w d ol JSL M 0 & 5 Ll
et Blesl b Laws gl iy

Ui 0,585 L3025 N1 55l 5l (Ophiolites) oY 55591 ) g3 oy
¢ (Cordilleran Mountains) s.iall LAl &s ;> Y Sl yan b = 5
Upthrust) 3)_3L>LZL| Cjwb RPJJJ.A 3—:*0_)&‘ SJ&.U‘ Lé dxwl g CJ‘G).:J d}x
R NPT R JERRINEL 2SN SV deadl a5 il (Faults
Sf,,.izllii.uu).\l«l:.ﬂ)wchk.l\j ¢)ﬂL‘J:-‘_} “:‘:’-Uﬁ“\iz‘,‘”)}’“’auﬁw
e b Lt s Y el s oS5 s - 855l gl dal
oo eVl ol s e Lg=Z sy (Oceanic Crust) da>li s 2l )
Lgro JeVI ) pieall b odstie dea o cods iy (o, ised
Ll e daldl M oS - LT a3

b il Alaite 4l plad 2 o Cal ¥ 53 5315 e s 555
oo ol el 55,25 0 SaS 82 &y o ) sl Y1 (Mélanges) LT b
JUE oy i Lagds R 51 «(Upper Mantle) ub;\” s o Wl ol g
o Cal has O 4 ey «JHl C"U‘ oo s 5 A (Seamounts) 4 > J)
31§ el 550 W Js Il L caally cLiadl i sl Slan) e
. EJJL?A‘ JL;-‘ J“_ M‘

vy



2] s g Lo G2 e s Lad 2,50 Lol M S, e
C‘“"T lesd & 1 50ams dand il3 oy (Mélange Terrain) i el LYY
A N 85,501 LS Gladdl Joee (Shear Surfaces) plasyl

S el 550V e Lz 131 S 36 dalidao NI JLdk o5
ot Bl gy ol oIV 5550 b a2 s pldeo VT ks I3 U
055 43y cplilas¥l 5,5 5.8 I (Flysch - Mélange Suture Zones)  y>.all
O et Dlone 2 523531 (gslan 1 5L el s SLoaSON oS 2l
5yl ) y3ees 9 (Tholeite and Spilite) s I ollaoell Olais 5 25 | o5 p
254 oot Jlaiil e 5,51 et 13] 8 el llaamdl o1, & 4l
o o8 s 4l QL5 ezl 5 (Dewey and Bird, 1970) <l Uall e 2515 I
0 S S 53 el 3T polas Dol gy LI JuSdi oy LT O
o LA LT 06 LA 045 Lol gy 02 31 Ll ol Il 0 0,5
Il 5sks JIHLely . clIV 0dn pe suins o pames L Auls i
o7 el sl palsas e (s skl (501 (Bird and Dewey, 1970) _2YLYI
plldaol Lg-iel < (Ordovician) 3 53,31 e ndl b & s, 48315 A5lS 1
. (Devonian) g sl anll b 5,6

et 15 Y WYLl CIVI Jlor oyl O SIS 5 5 (5 5 S5
oot B3date Slalillo! Jady Byl LAl Cid S5V 231 da
e o e S N 5 ol 53155 il Ll e sie 12 e
s sV S ALe £ty Ll e 51 O S - geghl ol 5 i)
SN A el 535 8 el U & s 5 5831 Lo N 20 LS e line
BN Jodr 53 sloen el g (GlZ & lize i) 5 g ) 5 g3 I



L;xgW}Jﬁiwwdwwﬁwgwiauxmwwc@j
(ol g 20 5 0% o SN ASIS 00 5 ) ol 310 Loy (2 VAV ) 5 1
O phassl des JS'0) S cdlandlsly )50 (b odlie Gt 5 pe 8 5Le
O 5 A 5)lms Lo ool Jasull 5 g GE] Ly 05 1Y 05,5
¢t M 8 Y1 sl S ) ghas 5 3lgd! o M1 s dslitla oY1 JUAS
¢ &by s A L5 LS 15 ol 3Tl e IS L 0T Y
e sl o e Ao o AW Ll Jlr s 55 e 3 ol e
cf. Athavale, In Tarling and Runcorn,) JLA1 0 5S peludasN1 5 (5 ,dis 5 5T
S g el S ) Gy LI 5 5k OF IS i gzl A3 5 (1973
By iy 53 LA Jomy (601 3 5 Byl 5,5l s Jaomy
Coloured) & gl dladdl ) 55 ally ol 55 51 Blas Lasadoe (icul 41
ol ol o813 mnan il e LY@l dlr Joais I (Rocks’ Melange
o g oF o2 B WYL Il Il ol 0T GLST L e Ll
U 0 55 (o N

A 5l W pldas) e e YLl Dl oLy Lolas o
e 32 @l et e W O (g Sl gl e digl) Jold (6 5l
s )} OL| (The Tethyan oceanic crust) JUk! Jaus 52| oAyl i
The Late Cretaceous - Eocene) (w Y1 dge JI =Tl (g oalball aall o
. (period

S Al 0 By (IS N5 Al T e e 23 4S5 S s

AV [a eV e ot (arme) o gl wbidy gl Jold!
Ilr 5.2 s ol el g polastl Jf (3l ¢ JolSIL asSgml &
A bl Al s ey 3 IV o L eils s s ey WY Lasgl!
LY leagl Lo by Adae b &aSU1 Jort M LT 8,00 5 53l ul 53T Jl 5

va



5 O pllao Y s S Ul G Y sas o ol Uil o A
sl slls gl (6 el GO

osb B (VAV*) (552555 s (pV AV ) O pzkals a DUS OT JULT ST
- S e VUYL Al s I s Y1 o e SO Be 3

- Agbomt A3 ¥ o Ui 5glal 8 AaglEi o 1
> shzal e 5ale L LA A5V 0L eV s 4 0 G e
e Lz ol O 3 0, (5 el G Iy Leslall =S

.(The Volcanic Island Arc Stage) 4.0LS ot 53064 (pul 98] Alow o )
o s G 3 o oW IV 1BV b o L edie 0555
I8 55 Fare o o3 G ST OA JS2) 0,0 (6 el GO 71 o
3935 2 4S5 3 phtda NI e Jte doe = Laiale s (Y0 (V4 JS02)
oSl gaf e f 5l e ool pU b gon et G g oo anes
e LS, A e L sia o s bk 54l 5 Omasliadll oy el
Q?).U\QHPL.L:J\L&-;U_:_A\J_;LRJ\CUJPZ_:S!JJ\E)LZJ\C}J
orm Il ekl e TS, 0155 ALl 0 e 0,55 5 ¢ Gpaslaacll
(Asthenosphere) s Y1 il s cyns Joled) 730 351 gl
et ol lgall Jonis cand I3 - U1 b om e 22U L5V
ol ] e Ly il sl il o 1 AUAS y el ] i iUl
o5 ol sV B oy o B ST L U 35l all
Sde &5 (L ;055 ) gurs (A Mélange Complex) ) sseall o dine Lol
o pn IS b e 5 803 S d Byl 3y Lgaall bLAS e iy 4o 8 25

1



3365 4 LISl o palall pn dydr oS BLSL 0 STl LS 1 oyl s 5
LS 83 Jan sy 3oz JUS Il o s B LSl 025 cad Byl M e
B g 5e R BLES A oy dE g i, Y16, O by
Gl e Yloda J2a o415 (53505 § Bamell ) sienald iy At iza
sy Ly daomadl Sy yon I Uy 5 05 ) s o 851 r y o5, SN
gl gttty las oo

(Forearc Basin) 5 ,iJl 5 5 5 L3S 0 5540 w58 (O 5Kl 3505 YH b s
o s p Jo 0 2l 50l ) genall e S Sland w pd5 (ST 5 02
oL£L 4 (Magmatic Belt) (s g2}l ¢! A8l e 3 (Accretionary Wedge)
Sl g I UAUS o (Complex Mélange) daall Lo ld-f 1da O 6 5 ¢ ol
Sl g M oda 2SS 5 ¢ daasll oL by gur y 5 (Clastic Sediments) aslzall
oS58 o 7l e lagr Ul ool L) 0 S 7 M1 0 5 -V
£U 75 353 LS8, il e ol sl ol 5 50V il e
b i ApdelB 543 JlLuels xi,uc,&,oyumg sole lalise o ¢ ol
.(An Ophiolite Suite) (2 ;3N 1 431 2 Y) US| o,

Aozl e ) (Mélange Rocks) dhalisll ) ysenall prsse J g2 o3 Ledole
b yis < d Uyl ) pieall o g 45 25 (The Blue Schist Facies) & ,5Y!
Lo oy 2 5 Adanmdl b1 odis O G «adbin 5,1 o L p3 9 inds o
EAsYleda DLV pomdl padl O @SV e o JIpo Y1 Gam b
) oo Lo ol o 5 a1 5 ) (635 O 88 IS 01 o yil) 51l
@5 oWl b B 3 5,5 o BB €55 pn oo TS0 ol i 348 55,00
Ll ot Gy i) oIl G pn bl QUL Sl oy (3e
£ Bl 5 318 01 5 54w 43 (w5 (Forearc Basins) aslS 01 553wl 39
Slap2all ey (I Jorw o o 5151 3 I 52 LeS) p sbuall

AN



L Ao A 085 ) (5355 O oy Lo pienall elda gl a5 3
. (cf. Miyashiro 1961, 1967) 5L\ , 531 Jlas
el 5t eld Los )V ol 5l asle LS 01 54 Ll y3l o i
O (5% ol V1o i g NQUNEIENCR [ REI PR e W FeE P
 Cos o T e i ol gy 0 15,
SN 5 o o ol sl dane 0,45 ISV iy pall b oy )
AV ol s a5 ¢l ) 0 SIS0 (6 5l
il Lo >0 Lidses (Aleutian Islands) 45,081 )51 0S5 b s LS
JSE) Ul A L pemea Gu (Back - Are Basin) (S 1 554l s
YA YO VY Y
0555 S (Y0 18 JSK8) 3, Lol 618 pltdansl o2y A3 DU iy Y
Ilail JI 635 o] st ooy OF 86 Ly 5 S I 551 o 3
OLUL o 3 (Honshu) 525 485 5 528 5,l e
o M 2 a0 5 il 10T aale 5 pam e Gacll yag
e g0 Lt ke i 513 « Ll Il a5l 0,85 s LY
wie 8 55 OF 858 LA el 5593 0B T 5 o) o L edia e (Jamdl)
5 Wb ozl 13} LSy &S 1 A Gl e 0085 b il Al e
L AW 1l Ly

7 :(Andean - Stage) 4. ;3.05%1 JLoet Al s, ¥
S el I 1l 0 o 3l e Bl 3LS 1 5340 0,8
(Oceanic Oceanic Plate Collision) Ja>l ¢U o i s g IS 065 L5,
Oceanic/) b, > ) A0 5 bl ¢l o i2 5o Loads| 055 Lo ol

. (Continental Plate Collision



q;uj\C\;Tw&gmﬂmaa,bab&,ah;ﬂmu@j
o2 O (I adanl jas OF S (VA JSL2) Lol 6L 5 pSU1 (5 el
s bl Jamdl 2 1Dy Bl 5,0 O 31 JLH e Al GLal)
253 a8 gazma Ao o dip (a8 55 I 05555, 50 OB dy 3 3,51 5 gy pke Al
LS,

v oW1 o gl Bllas € 550 3,1 o aoel| 6 gy LI DU 3 5
s s (Subduction Zone) ¢f iV 5T btV Glas oy G 5ny
o3 g5 e Ly GUS 5y BLiS J] 525 Lae 1 SV 5 Ll
oW 0N 1) ol b ol 20 LS e iltn s dmy e 25LS 01 5 54
o N o5 Ll dny el olE1 (3 a6 el (O G M (o (AR
530 Sy AW AT Gy iy Sy 4l 55 g 3 505 e (LU
Jsf05i5y il gy I8 505255 A o o GG G G )l )
559531 3 LS oy g Iy il iy caes SIS0 o gl o JS
OF 58 3l oy g 1y 5 el opo Sl (SN 52 5 jazalyy ¢ ol
Q\ngg‘wﬂsc;@;nsﬁ,‘ﬁxmJtﬁ,,._s%zuwo,is
(b 55 Lo s Ll s s LS 5530 ol 3Y il 5 53 b cned
ol g N IS ldine s «(Magmatic Belt) & y5wmall ol lgall ¢l 5>
oo Aol QIS (5 e oLl sl ) (The Mélange Complex)
Sy Sl i Sldas

s 5 e 228G O I Sl Jul o5 w3 A ldece OLS e
Jof o AL poenay 450 (i 5ledll ) s3eall e O ) AT ALLLI
Baiy (5, L S 3 LS 1 5 el p3Y (AL 0y ol
Ll oldl s (Rock Mélange) 5 sl o LMY

AY



-(Collisional Mountain Stage) d.weslaidt Jloxdido pa. ¥

O polad) Sty Ly (LA 0555553 3,V dl U 2 oday
G dony 20y eI (06 s o S (5 pmmall G 1 0T 0 e o)
5 el ALl S n Lo 3 g gn g Lo JS Uiy Bl clogig ol
lagdlp> e LA Judhdly clog o (A1 53 Ol oo JUl s
2V Ilar 55 oo dlor Adan 3 0 075 05 5,555 Y1 b iy 1 AL
e o8 03as 58 Raarl Blowy 0,25 W3 5 <0 S B sdsl ol fudlly 203U
WL A A a8

aj.x;\nks,;ga;nﬁu@myuucma,_._;;u,s:l\a,zﬂ\og;;b
U b Lgdo g Gonw A Mty g BIAY 5 0,55 01 ool 2y (5 e
i ‘s,,L?mQ\)u)\L;bb@ts,gb}ywb_ﬂngogpwl
oo Aol g Lgndo g sl 23 Jladiallsusldl )y o 1SS e 5k
GS B e Tilesn (6 51 5 G b Lgnedd (b Sliln i 3550l
.(Nappes)lgj.&l\ushaﬂr_atgs_éﬁdﬂib ¢Lgds s o

o LB gd et Ly ool gl 3,01 (0,915,085 e S 05 LS
ol 55 (Lutite) LIlaluall s A5l gally (L3121 id 43 591 ool
clilazll ;5 a5 (Flysch) il el 65 a1 Sl Aaall o)
spteall e e o 543 (51 ,md 685 5ladl s dansd 53 3y ¢ S
BUS BV ) poenall LLG 0B Glall Bl by ([ ee s dngb Ll Uil
Sl (6 el GO 7 ) S U5 5 ¢ nddl o i o o gk 055 J 42
Bode s . ad Lgoran o2y o] ¢ oY) Cindll Blai b eyl o i
S5 Talgll U b g, OIS LT (6 el 5505V Lakate 015
0555 O K8 ol 55,85« oMW (6 el VS iy S Likaia
ALY ¢ 2l a (Trailing Bdge) ;Lo Y1 B cpe a0l dpdr 3 545 2L
cplilaoW cus a5 A5 el



,u|1>C.,eiu,:,w6;ha\q>taJ|C,b,bu;uﬂu\myj
Ui Jlay (oW1 53) Losbadll Jo plonsll st 0 S ¢ Ll ol
Sy el aaudll 5 0 0 55 i ¥ligals Joxr Ggbs gy
s i Lol Uz y 0350l el 555le 1 ¢ po dlate ¢35l g o
Al Slaw w13 Lo, W6

gig@fjsjaw\awopi’.\?u}wgym(}:ﬁoﬁw
Sl Llas o oo ll g seall el Jud s Ly slisl o dsYI
Ok I M SISy oty bl Jo g0 15 Y1 mlaws laiies
ol e S Uy D855 Dl a ) el 5555 5,55 i JU Jos
Jeradl las 0L & oeall oSl 08 S wliaS o35 & pally &yl
Loy yol3 Joxs (Isostatic Adjustment) s Y15 2801 031 5 SolaY skeladl
3 e o> S I 06, e

Ol b el olden & il 4 paddly Ol Ollas )l azuly
S ks o olEL g5 Ll Ay sb Loy ol 2d 2,15 -0
A ALl ) gl OB dzs 5 Lgde dr 5 (16,0 o Loy
PV gl Syt i ) i 5 o Y ol G 25 ils
S el G ka3 b Lago (53 JLAH o i gl da Loy ¢ CatiSons
BLSL Loy 358 gas Lo sl 31 ol Ll OF il 0 0T 3 ¢ i ,S0
DY 3 B ALY Il W) Ll M L 5b 2l 51|
A Wl GbUL O 3 a5 (i 5o NS ol 2 3 50T Il s il
U byl Lad CUST o3 Rl Y oL ey B SLS LglS
(ol 5l ol I 26l & el SO 0Ty 03yl y olondl wlles Juds
LAl I G g VI o Lo ol )Wl Jael 5T 3 83 g 115 Coss anilll

¥ % %

Ao



Sk Jaall
Wkl Yicdias

SV 10 gy a5l 6315 (2, (g el G s

S e G S Sas Ve Ve oy colaadl Slas 1
D] 52,0 Jaoes (A i g ptall a5 s (S Lo T o ) e
collaodl baul sl sl ina e (ool 0las s Lol 58 55 calals
iy (Ve S8 L 5T ey Taldl ey e N0l b ks 0}
ofco.ugua;wwajwM\@uépdeuqu‘c\J
Olai 355 5355 101 ada O LI 5 <o 5 U1 BUS) o ¢ gato e
Qpawaiﬁﬂﬁdjsu,yudyu,zﬂ\ob,;@g@ﬁtw|
oIl e oslan Lo e 8l 1 (6 5 o ol | & i S pandl Lgams
Canall Gl e & 5enall 55lgaall gBAL S35 ¢ 2, (g 3eall G
Aol Ladie s ¢ ol oIV 5 oy Aol 515691 e OB edhs i,
om0l y Sl Blad 3 O &3 02 5) Gandl lmimy o 1Y el
@L'J\ZSM\M&&)qua.ﬂ\élkjmio&d\s)w\éxj.()L>=,5|
(llaeoedly Hloe J1Olad gLl ol sl 5,258 0 3) oLl s e
04855 ¢ lame A 558U gienall ] Ol 3 §) s 6550
i L 3 5 G (s Lilr o 55 A1 gl o 6) Lo (e



OAKJ)}TO»OJKQL?J‘CLSOP&UJJ) (il s an)l b ag, Ll
Lo ol (N Lk gtall s ol Lgnams om0 200 25U pwal
ool oy pn anll 3 & 3enall Lo Y odm p3liss ¢l 15 a5
SN 3 gy Ll i Jaonll 66 ) s BT o 55 2l sl il
G i $3Laa ol 3 IS ol 5 aonll g5 L3l ny 4 el
ddos iy i ¢ o ¥ Cinall Gllas b Joad ¢ oLl 6,1 -,
S oo Sl IS e Sl Caay (6 ey b Lol gL gL
VY JS5) Lol

.CM%Y\JLUJ@UAJ&;}ULSJM\JM‘C\)J@u“.ill‘}g.:.“_,
JS OLad UL b 15 9) sl 1 s e sV adn asf s el
oo e palaansy (@il Lajlow (o sde OLad s ¢ o YT llaes
cdel o e bl s BLGL paiih CJ{ul‘Cx..éJ‘M‘)jL?J‘
ol Jdme iy el V1 o e 28 Y1 Cinsal Gl b o) oy Mgy 5
st 5 3lll A IV G LT ) gy s V1 ] S s cde Ll o e
SN 131 0 &2, Jall e 5 - (Trandform Faults) J s} colednas slizol
Wy Lo o o2 Il o G2 Y1 d g 8 patns ) go Jis 10, 6 nal
ol oty o 55 Ll 0 O aas WU ooy 1 VI S5 yams LS
oo dT wiy e s 6 SV o baltn] & 5200 o an Sl gm0 5bazce
TS o b s ST blew J5105 03 seany 2T e oY)
S el 3l e ¢ lasll B Sl ds sem SV, LS Y gl
st;q\,,qwjobuzi@\g@ﬂ ¢ gl pos AL )
Lo SUT e Ol 25 5 ¢ stodlanae (5,8 G i o 35 el L
S Ol a8 228 Gl g alizel e Llaw 25US (5 0,80 0F 8¢
Aedstla By e gl a5 g2l

AY



S iz vup)wggﬁwﬂuu‘c\,)\wujuudfut
Lghstls by DLW Gl e oAl Ll ud Lesd 5 collamll 5l
A3 Olslizel Lan 5) iy 9IS ekt 5 Y ol 30 SIS 0 G ol iy
diag sam Yl pody S oy LY ada 3 Lol Ol 3 (e ial
S ey cinadl b e T dins Lo 52 dUS s ey el b eV
G5l Joldl 01 wa degld Jolhl (g il GO - p3las 0L =Y
JL;(M:J;Jﬁir@*uﬂ\ww\dkwuwaﬂﬂﬂwm
sl o N s

up)wdfb.aj\uy\.d\c\jj\;;buwﬂ\u\,@_luajb)ﬁj
S el g B o Gas e 2 (Y0 VY IS Bl s o
bl el e L ¢ 50,3 (6 el GII 1 IY sue Ll s g sl
G W 5l 53 0B 5l Jolkt - Ul ef Lol §6 J 3 o pllas Y
393 e SIS Lt VI el ead 5 (S Ve Goe ) Bias 0555
Transform)djad\ﬁjuﬂ&ub)wgfhd\ Ny e C\‘,ﬁ\@.:.e@,s‘jﬂ\
L Joats I (Faults

Sdd LSl (8 et §) gomy SUE Y pladl Db ptas e S A
Nglstls B oSt A 5l Gllas Bl i,

el o el ey LS Jax5 Y 00 6 el S 11T 0
A oo Cinall Glas e Al & peall 3 5gnll 255 A ey SN 0
LS, il ae Lt s e o lts 1 Lkl Sead ¢ da ol p s
VWP ET- S PEC VY W BRSPS g S PO R (P
bl G 5 Slads 08) Loy W58 gy ybomtn gl o 055 olla ol
& el G 1Y e adl ae Ll O 3 e oSl e (ol
oo il 85l o510 SN ed I ey llamdly Lol Ola ) 44U



Il Ada8) JosVIaa1s 005 0,85 ) 605 U (8,1 Cinndll 3l
| (b Y odl Caara

"f—|ix:.agMlﬁwﬁﬂ\dﬂ\dw\dﬂiﬂ}&ﬂ%&ﬁj
T i Y1 L bl ol 5 BV pltsenaly o 35 bl 551 0
>,,__;ta.g_>i»Ml{qﬁujut,a\twa;,ﬂbp@\yaﬁum
Sl S i 5>Yleday . (The Magnetic Anomaly Strips) (¢ Uil
oy lesly e Gued U1 Uil LY et JS 0l L e
ol 55 5 s Lt liin 3 dlall Lo oYl e o g5 IS 0 L
Ln;g.él;;-L@»@Ll&\%&@bb&"ﬁl&pwuﬁc&iéﬁlL.:.»ll
s e i o B (6 5nall - 01 s sl Jas ) daosulf 03
oSbs oldl b Lags S & ey cgg_ﬁg)lrﬂildijl,h?&lt—wﬁ|
ST el S - S 5,3 (g el G AT S 5 . =
Sl Rl Jaoell 3 & [V Gy llaonlly ol Olad o 5 ¥ ks
ool ool 3 & [ VAL

.upu,eﬁukg,',_aﬂgsu\djﬁggwu_ﬂ\ovmgwogw
015 & 5 pall S o] gl leaST oy JL 6 525 Gbla g sl Y
Lot B [ ks )Ll N aas O G I3 Sl s ¢ 1,091 s
Carl oS5+ ol Sl dis s [l o BT i iy sl Y
Y e B pre die J gl ledad 813t GY 5V ¥ dre Ol U g s
. (Le Pichon, 1968) O, s

Ol Aol Dy gon J oy unboliall 3 AV da jol a IS BUT > 435
¢ AW (3 Ailsen LS Lgle s 52, (6 el G 1M s 5 230
Oy Ol b sy cillasdl Cinazie Jl Do slutzel e Ll OF

A4



s A O e Jamsy gl e Ll Gl ol 0L e
s

8l b 1y 6 plall U3 plst Ldas y Jalb Y1 Jaonll 6 g Of 5k
O L L PRTCHVE SRV O I WOTP L PRV PN PR PRV VY NEN N SV
B G La sl b el gLV el olidas sl T a5 gl
kil 5, e Jaais oI W aud Ol cisWl 2 0 pode Gla s 0 s
.(Dott & Batten, 1988, p.167) s &iuw O guka 10 Jie V] &y g2

2N (6 el GBI Y sae Ll s st e Ul (81,01 3855
L b et STl eds ey <)l ol oy ) IS OS¢ 4
Voo L5 Joas a8 Lpdany OF pn o )l Je B 0 pda Yo Y 03 2l
il oda e Iy (L Jows o 6 UST) ) 52e8) W 5 B O 5k
[on e LSO o ol ste L ST Jof IS 1 BoLaadl e L yhall
oerdllagiin o OGA LAl - UL adie 30 Al gl 5l 421 e
el 5l 521y b VW Gl Ui o Abaskl 55l gall Bad 5y )zl
oF Syl Al slant ey L LIS, e pall G LR sdeas JS25 1
Lodl B Jomy e 58 o e ddll o &y pall 3 slgall Lnpdis p3bas
<3S I (Guyots) LWl soeldt agadll (ST, e 1S e ¢ g5l
g &f ke STy ool ol s (5 gs G5 8550 pLY (pe o e
sheas Jog Gl plaasl Bl e badad S35 (g gl dn 095 pa Le ) el
o oWl pdan (6 e o Carn g et ALy jaeall 55 lgnally L
A

Lnzns o (6 pmnall S 10 p3las e e &yl JLbt e 3T L
oszT‘Lg)u,;v!wﬁm»u,;mr;uﬂs\.Lwtsq,.ﬂ ¢ yandl
¢ palaas e L3 ks dLbl ¢ 52348 1 0B i3 ey <656 Laadis



o LA 1l JS b 55 ¢ )Ll Gl s i U5 e o
S W;MY\L}JJLJPUAJ)UéMluMlC\}Hu,ouo-)l.l\
C;Musjwssxau,&www@c@bfh@uw
Gl ) el a6 S sliely U 5l Lkl B35enll 35Ul
ool Lgiany 355 LeST 55 Lds p Ll IS5 lae &y 5o blus sl b Lens
@;’Y\s,&.ﬁ\&«..ﬂgaﬂ.; 31 I 625 LeS (Intrastructural Nappes)
w‘w\ﬁw,mwiégawyﬂ’wguw”bt}g.:g;;
W s S JonS Lol Ly sl 5 Ladeaa)l Judodl o OB doezidly g
Cle Ui 55 2 ) (5 el SR A 1S o Of e ¢ 55,0 (6 5l
O 1 e G 3
oz casSUly gaaltad s O o,V Cannadl Blai 5 g 53,56 0
83l 3y colarall (ol 5ol G 55 S Pl 51 3 ol g Sl 0
Lo Jlas 6l o liay e ollaamdl o Lgie Ol W ef s Y15 280 Sl
Ol 1Y Sl GLagls s M GBI S 0L dicas 5 sdar o Jleld
I 3Uas 05 (g, 5 m s cidn Blacel J) dsk | pdar 13 045
ool Gyl Ol s ST Ol Bttt G 43y s 2 0, (5 p5nall
LWl o ) pdor ik 36 a5 dmis M Il ol ¢ i,V Canndll Bl
L) JS8) Gladt s s
Led Joas (AN il b 5,8 15,3 (6 5enall SN 1 T & s
Ol et Ual Jab 5,5 Leys (YA JK2) SO 3 saes )4
o Fel S e a0y Lols ¢ el oLl U yons J o )Y
o Ll cisWl s Y e b siae Olesl U Lg Y
3L Oh w5 « 4o Y1 ol slesdl () Ul 5l Of die ez
Lot s (el (b5 o a5 g by g J g 5 Y1 01593 28 s
a\



Al o) el ol ps s cielld) (6 S oLl e dadhe 2
A T2 o O eladal gl s U3 o By ¢ (odny als
Ml b lLdl s sdsT Lgly « ol b ie w 2STElS o, ¢ 5l
seall a st OlaS BLoL L 5e s (AL Sl 0555 ) e
Wy yoee g 2,1 01593 4 v b 5bLI Ll Gl 5 aely 435 <L)
S i 85 65m S elSUS i 1 5 5 A S (5 3 s
sz op Jos (oL, LS W8 IS (ims oW edlly el
J1s b 85 g sl e Laa N1 5l IVl ) ez Does Lgodans ) 5,V

R



PR

o 2 Y a3 55 83,5 LT ST Ll Uosls JL A s
Bkl L gy ¢ ALl Lgaady s ¢Lgs Bl GBULY e s 5 A1 Lol g2
sl colaghine of (Ol blien deoleyamae blasym gy o lisul
RPRYCCHP FINIU S ULT NITLRUNCH PRUORIN D SYVE I DO WO
Ll 63 yor ya 0555 43 S0, ¢ o Lpnam o (5315 g0 L 3 51 450 52
LSS NI Gl I ga LS & b Ol e des e
oy G35 e g f 5 550 01 2591 0T, 301 013 23 ey o M1 oy
Lol S Lgdnas ¢y 528 5T aed Y (S iy ¢ 2,0 uls, Ll JLA
ooV B 0 shda T 5 1 O Las cJL;YHL;Lgu.bfY\CLMQA,iS;UjT
3o 5 el o SN OT A i s b c ol a5 (el G b als alily
G 3) ol Lgstalazal s JUAH 0 55,1 i S U ol g2l 0 DS
Lo gee J g ilosn b oY1 051 g5 Lo b sy 535 (o, (5 5l
o2V Gl e 1595 Lo U LD ot Al 5
OIEJ\M;»L;YLL@:JJ}Léjb.:lu_éau}\;;x.grj‘gswleh,
Loce (e SO0 U g5 oy B3 e B g s ) (o3 20 sl
Ly g5 o2 el s 353 JLA QS 5305 01 (0 VAT0) (6 ol s 55
b3y (dladd Ll o dll 35 L pdir JK8 o S 3 i
4y



Le &bkl oS cpe o, @ J g3l ool June b G UissN ke &) gl
I JLA U1 (6 D) 5315 ¢ Bl 3] & o) (il 0 J2o
oo e 3 i) LeesT Lend ilo 4,8 is)ls, 05 Laets Y Ayl
caaiSl 5 pgeadl ad  gienall e O eI s e 3y daiSTI ) yoeuall
sl B Addl Il Ly g5 3V Jall iy U Glas V1 S ULy ibas
51 G5l Al oW el b n TS LS Gy G,y 235 ol
¢ Wl o (g smn 3 53 o e 5 55 I Jor b e Jans
oS AT Jas ol n 53 A3l ll3 0y ol el el Jdad s
b prdll w5 5 o e Bl e JA 2SS ons el o o ]
Lkl oY1 Gl e 4 Aasdl & penall bl sVl g

35U e ) e Bkl 3 50 25V pedane 5 55 JL o 55L01 e 1
Jlr yilss Las BUS el dnd Lade 3 i3 1) penall (o B 0
P Vo [,V o) i) i g BUSH Lo o iy s cell] b A
©l3) Ldelall ) yseall e did b sakey Ol d S (sl A1 BLES Ja y2a
Lo g iy o) st szl Yo [ ¥ g a1 3L
oans b S e s 1y (e e il 5ok e s g b il
o pp JS BUS T gz S del ada dozady V110 aslisyl | VUL
g SRS P

oW b el eI O3l s g e s gb sl Ol oda
L3 plaseal tosloe <5l 5 (Dutton, 1889) €0 531s» 4ad- LS (Isostacy)
oW Lld Slul s dws Y

O ) ey al a0 L, Y1 a3l ol s Aol 1501 01 o0 ks
oAt et ld e il (Ul e f L o il s 5,915,230
NPS- O BEICIW - IR FPSE PO B RS PR EPUT- PU PRTCHING

A



(S el GO 1M1 &2 0 e U e 3 o,V el Ty Loy a)
PN

(S nall G 1 I (6 SIS ol oy iy pall p gl i b
i Aol g 56, (g 5l S| vy (Global Tectonics) 6,
-10 i LSoms 1) & 3wall 1Y o sie ) ecnll Lol g2 Y
il (gl Jo @ SV0 Voo oy llaondly 5l d OLas 3 0SV s
o s (o VN Cindl) GU) B STE b e & sl ] Y1 0a
Jy> o2 Y10l ss I3 3 Lgm 5o,V s e J2255 (Lgdy 355
o) goes

1o B ¥ gl s 3 (5 inall G 150 5 g
LS S bLasdly J3Y

Lo b e Bl pim BLSL 45, (5 5enall S 1 T a5
Glas o s M 5y Lgaall dausl yy (Jaoll Gz o Sl JuwDws) e Ll
aol) g5 ) Oy Atk gl e oy 8 0,55 ¢ oY1 Cind
Al 3 5LeaiVls ¢ o,V s I Lgsn s el s ¢ daall iy llgzad
Ly (61 4V btV Gl B Lasliatli bas s e 6 Y1 Cinall
shcal e 6,5V e i a1 V1 3155 6 =Y el b
gl \.L;ux;u,zﬁuér;wﬂqu\d,ﬁw_zsj ¢d gl oledias
5 oty & S L Al LgzDo (o 0 U oY1 - JLassY
. (Continental Drift) <l )Wl &> ;>335 all & yu

e e i1 i o G2 (6 el S A I & s Lt
AL U Jodlw 02685 16355 ¢ 5Y G r palaas Lgls Lo,
NI ¢ 5 poladtt i e o M (5 p5eall G 1T s 4S5 30 5

q0



Lol S o 1S 0585 VUM S 5 505 cpabatlia oo Lt
oo bediall Lo oY S 5 35LS 0 JU L 1,00 5t ol 430 & Wl
 asn o] g G5, JLA 1S 0Ly Giaallians YT U s, 501 JU
ad> Yo 25 Y 1,06 ,f

T e e E J A ) 52 5 pmall S T 1o iy Lok
LS 1 55 ol 3T g e 0,80 ¢35 i V15 )Ll a5 5 5LV
ol Sl s of aazall ey . Gled! 3 S e 3,5 0,45 ¢ g5 2
S 1 5 A ke gazen s 3,06 O paluaddt s 31 O e e Slles
s ol il My SN s 5505 Il 605 0 o8s 6215 5,0 o
gl L)Y

o Sladl A I} iy 501 8,880 Sl ST LIV Y o ey
Jle Y, V) s 5aa BUS Lo Jips (oS0 Jolie oS €01 ) Lol 5,230
o [l Y, 4

Ol dizay o ol iy LglS & s Y 5,30 (5 penall G 11 0
Y AS A eda &gl oLy ccd Il 5,0 LI b Cases Lgme
U T2 & 5 ¢ o gl a0l 5 Sl s ¢ o adll gy Jaes
LSl ol gy LS 2 & k05 ¢ Jodl lils ol gy 6,5 (5 5eal
SN MO0 e 5 il e sy o JSNHR o O s s 1
U5 3065 15,14 Ly s 0 8kl o 5,8 & o 50 5 5l
s i S 6 ) 05 OIS 5 OF e im0 A5y
5,306 JWy ¢ LsTeils Lo, L alisill aas oY ¢ Lo 1 gl
oS b s o I AL G e ot JeT CilS Ll e LI
PN I I iy Ll e 22U AL 3,51 A1 O SISy ¢ et
Lo ol Al VA Ol oyl Lgin et o Y1 ) 3 el cils



L35 55 c o por @Bl BT el a )y J g 25 Y1 01,5
JoH1s el Lgslalael b o g 1 50,31 0515 (3 St aals 601 5ol
O A TS o Ol a0 5 8085 ¢ 42N (6 5emall I
C,;Jwg)g?o,xw@uL;;La)urwuwhgsu,z,wéﬂx
Lt s g s ¥ by (LA 0S5 5,05 3 8, Yl Al M &l diimy ¢ asliadl
Uie 555 25T g paladl 0I5 cie 28T A V1M S, S0
CINES 1 o 550 bl p2 O g o M1 o w3 IS Loy €1 nsy
Nilains bl e JUdl &5 vgis OF e 36 ¢ (2,0 (g penall SR
DAV A aab el a IV 36T ¢ i ol
S5 5N peall O OLs ud o0 LA 0555 8,550 I (e
FPWHCHRF Y PCPREITEL PV '&;,ﬂu.aa\ s oye sl 05lall,
ottt alyo JLA cololis )l Ay ¢ Lgd] sidkor &y s S DL Ay 55
Sl stz Gl el Lgmy i s Lo 535 & p5e poloag Akl 4 23l
a5 (yo LgalaS Cond ) Sl o gy LedS 5 0L L 55 G20 Y &5
C}J&EMWHM&E&')cdloigld%\é}ﬂﬁu.‘b;\ﬂw\
oo 1055 ¢ el IS o s oSl o2 )W) ol Bl o S
e b M5 a G 3 51 5 W b L g (5 gl L B e
‘ u@mwbp\y%‘uz,vuchddbdt,%‘(,;ia)sujﬂm;m?,
3l Ay 82l b paall e JU sl G b Jre e Y1085 01 K6 Y
o il e 71 01 & el Sl daad BLgdl 3 AU 0 4S5 Lakie s (iU
3153 ey Bkl 2 W 0LV idas iy Lgnd s (58 mms Ll s s
b (6 b Ayl coloellp s gl ol g J1a5 5 (Isostacy) ,0,W sl
o3l S s ) LS Joy 2o AW LA B paanll A o0

av



dnghie iy Lo s JLOS) sl a0 85l ga gl 5Ll L1
(s 83 5 k) Ll Al & 3l JoSOH oo o 5 Al Mo 3 dgull JL
o Sl 3 AN de s ) Gl s < (Cratons) ol 5f ey
La;,b,lu.x}uo)ﬂlun.g&%‘}wmﬂ41.“1....\4.,, ¢l
ué)wgg}&ua.nJM|C|}3TO»5\SJ>=:AL5J>'-TC|)J?C§1.3U&U

A e lay Ll b e 3 OLSYIT cILA 6 xSl e glal o.in
AV oo p i sk oy (@M e el 0,301 Chnazia e
S T, 2 0 g g O Lais o ,eall 00 e ol Il Cona e
I A A A o 5 5, (6 pmall

Sl G (I adlll ol ol (00 a0, 201 0F 4 oLl s
‘:L:;p;l@\@\,Hoﬂs,y‘ﬁ,‘},.sb,s&(ri‘,qﬁwuu)qi.ﬂ,,
ASTgts Jo LS 855 6, 6 - 4 251 ¢ Sl lia, i Ul
o"cs}"-:vtﬁ”-l“&ijyjy‘w‘éﬂaigbcﬁﬁ@)iw
Vs dy5 0l B a3 e o o Lo UL o atp Ly 00,8301 i
IS day e W pllaze Oy 3

VL Gl el 55 i N ladl S o, iS 0T
wwuywww&uwﬂvgwwnguuw
ol Nl el 5 n g codalally G Y1y Sl y 5l LS o
Bl Dy lens Dy JS el 43

Jlrd L 41 3 iy oy oo 47 €4 5 JLA ) LSl Ol Hila
i S G W &P Lol Leioy ol e iy oobisf Ll
Lt o lall e 1S ¢ g punall Lie

Qi S L I 0 A i S OT 3 il sty 3



Wl il a5 G sidor g0 S ams 0455 8 idonty (5,5 o s
G35 Kmaaldhl (o 311 5 y3e sl 1l IS oy Sy €3 g il 0
el G g Loy Lo\l ) dnaald]

8] 2 (ol e 2 Ll JL A S 0T, 3 Cay BB AT 3
oy d g 2,V 0050 J) a5 Lies

c o231 (30 aa Ledel OF J] oty 55T il JLA ¢ SUHOT, 80 Ca 5
el asy . i oY teatgmib gy 5o Y s 545 all Lelily
8 el SO O L] ¢ ladl 23T S LIS Of Akl o skl
o 24 Ol Lianll L 53 50 psuall o sln 302 352 2 )W
S BUSY Jle i 3 0 G G 3 piles 1y 5esall 1Y
o skelaa GUadl i G 5 135 2,0 (g pmaall SOI 1 T 0Ty o501
e ¥ dn 1S A 0dn 05 ¢ pandl Lpnams on adkas Sf ¢ andl Lgamy
LA O e e

Sl oS 45 ¢ S OT, A 0L gy e all QLS 3 ol Gl 1
AL L5yl A N gl

C U Il DS g e S OT 01 O o e YT oy iy i Ling
oo ldansy (o LY g 40 O (s ade alll o) AT i OF e
g Gt san OF L o SeY &Y ¢ o, Y1 oyl Gl |3
S 0Ty ol (I Gloecns) G A 265 ie G o3 e
o bl Crazie 3 VLI e St il Sy o (-2 ool
ol O Al

L

44



0 =

10.

11.

The Geological Concept of Mountains in the Holy Quran
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