ngs2al 1ol

King Saud University

3

mwmm = olpgle B 5 aatide guige
Pl cdaig dus (o 3 MLt

Sronll dosze Al s
292 SN Anala - polallAS - £ 158 gumfly L oY g wasd




A\iifcgfﬂﬂl..\m.ﬁ&,ﬁdﬂ..\@@

il LG dibo gl tgd GLUL) AiSa iy g
s awa (s il ¢ (g paatl

St cama (il /. LTty dede, ¥ Al LS
2V EEY (ol — Vo — (5 peatl

YAXYY,0 4o \YA

AVA-T ¥ ¥-441 1\ ey,

Aeguwall .o Olgialt . A W Apslad ) —

VEEY / Vive TYE,N0 (Ggas

VEEY / VATE gl od)
AVA-T+ F- e F-441 ) slan,

Sl i 1 2 ikl (61 (909 Liloma Lgasod il 53Le) (1Siadg - Lottt Zhamial ke s
1L Oyt gt ol b1 (o Al Ay o Adaid clta
11451 (b 31 2455 .o 39w L daols — clisdgontly Lox o gt | @uud
B4l IO (38 (39,05 W1 b Y
www.alamrigeo.com

role JLai¥) Oltas Mg O yluwd T
+966 11 4676198 ails +966505481215 19>
E.mail : alamri.geo@gmail.com g ,ast¥ i,

Lol ich)
o555/ ke

e
PPV
:.\ .

o o
CRCHD




| (iliodaiydus Mawila)l  §
oty doud )W do
- e 73

il

e g1 ity gt sl ol gt 108 Hlanit 2 el (§ 201 ALl SEdly dan!
2953 (31 ABUANy Aottty (2,1 pole 2 ALeLi) Apalall A puugh) BAGH Ao palt Asalal
JSLie (e Crralight BLilal 1,a3 aaliond) S8y COilaslatly (uylill) Codling (piiom Lt Aacting
e ey GHge 210 sele QLIS 30 (e Ao guuslf ol . Jlont! 108 2 A0 pall aan 1,01 3yl
Bttty £ 3201 Ana laid Ly s 25 A 5000 2 Abasani) Bionscds 5701 JISEN g 5l

A LS 539 LIS pom g LglSiig o)W1 e (28U LS Wi (o 0950 J9 | & jn]
2529 UL LgiBde g dpuda ) ¥ 1 Aoty Adantaidly Aduall Lgilg a9

ES=3378 U BN (U geL { o2y ¥ yec yuuas
RENPLL (PRI LeilS g 2, ¥1 Usa (D

25ty A LeSliactaty dam) ¥l ittt E
AL (2,1 A8de dayi S Wiw o Jolidl Aegugtl (o (LU ¢ ]! Lol
299 LISy .2 ¥ Ly Alaiomtl Aaguntly Auillly dogadl 22lEY g yedl) (ad ¥l uedd
sLaploline (LAET Ay (o)W1 At (e ;U 2 aliguitly (S| ydly Ol juamaity J3¥ 311

Lgigalone (hrwg CnS1 ! oLl Ol g0
e A gl g O iy JH¥ 531
o2 WL a ot AaLE Y JHW ydoliue @l

<SP P A-Anris Encyclopedia of Eart Sciences ) S Srelldosuse SERYCHg



L gom g | 959 JSLARLy Haly L IS da o S Wioaw (e it o ST LT 6 e
18yl bl W dntlang o did ) dconiy As LI Ol pidld g

Gliliaatly SyLegi g GBI et sl g Aiedt JSLALN
Alastly yovard) J}-""J‘j‘:’\eh\#ﬁu| gl
AL 39t ly Jguad! Syl yd! pubiin Vg A L Gl ki

PY‘?MMUAJY‘?QCLLQ)‘U‘ALA;C«SMWQP M}wj&‘u.ﬁv!)-" ;,am
Lu.«.lg b;L@J«& dadaildl delliad | ABLaT) yoa SUAS cL«.Jaj \fgyj L«.ul.ua

cdall Lo gl goont Aoy Ayl pond | ABLAT
Accleadd ) Lo g3 gt St yae g0l Jo ED
gl g goyldly Bl 2Ls A9l s Lyt

O Buclad Olga g J15w 2020 e Sigtint ciS w (e Byl (sl | & jS | Lai
rAgll Al g0 g Lkadt Cilaufyuly dclalidfg Alolat) O L W aglidiigiy (pdim L 19 Cilaa Lo
oY1 ysla3 2 Lilgag Jigw 321
GIS 315 sas g Ly sleeS gty ypomall le 2 Gigag Jijw 358
Ladal) D9 AN 2 ilgag Ji3w 358
A glguntl Holntl 2 Oy JIiw 380
Aewtigh A 3389 W3 ele 2 Olgag I 303
A odal sbijdgantt 2 Oigag Ji5w 300

SR IXY

DY M. N-Amii's Encyclopedia of Earth Sciences , |\ oYIpsle 26 peali A guige T




il

T, MK TN :/ ;L“ - '__ : P ..-'-‘. "
o TN (e ho Y dsla )
W J % .A» -

w0
\
A T

el 3,10 o g ¢ Lo 33Ul g 33U aSlons oya dpsls Fudladl
COlS Laga daldl syt onn Leyd sl 0 3gan Lo il ol sy
553 Aol Lgin Lasd Alolall culslcall clS Lagag 3y i of 3, uhoo
A AN s Gravity it pllhias Frdl 0By (Joaddl Aoy
(Ol s IS Ll “Gravis”

e gazme iyl Lo Bodladl e Liad aaball W3l 1ol colS L,
gl 2 (o3 2000 Bicw 5o3) Godll yamall 3523 3l (1o — ) !
Ayl e @ ST wedad o O 99 Slgaeadl e &l Cag a3 13LL) 2 g8
il L3,S0 J3Lad 589 ccniead| YT sty ¥ craosd| 5l e Tl
Jad e 13U 2 gl Lot Latie —cyialoally coyall s Lalall dld oyag — oy Sas 5SS
SVl e padtl dad s Yo A Lanll

Louany ol alean ¥l Ol ol ooy 2983 duaids 593 (0 35lue 2wl
L g yISIVIS 3 p¥1 ool s Lo gl a3 alcan ¥l 02 ag ol
Leirgs 2 Laule Gren ¥ 5905 A8 eall agomily CST5STI ) nligisally
995 ol gl puaddl Joo dygicall Lgiygng Laysma Joo dasyl

<9 €. A-Anri Encyclopedia of art Sciences -4 Srelldosuse SERYCHg



premd oYl e 5ot ;Y AaEa 2 s Lein Anls LSy Jlad! LY
ol LAy Hladdls Jlusndl Lgiag ooy &l punsed ol alcws Y
il Lgiygng Laygma Joo Apagdl Laings 2 oyl po s Loyl

ol Jgn

50 Lty eyl b e 3Ll 3L Beeala¥1 el gall e Aslan

B 5 s Brlall o W18 Y e e ST Ll e S
ol LA gy L il Uil 81 Vs lo 81 (S8 IS5
Al 333 S5 e ool Bl 5 g <091 e 58 (g1 JS AL
e ) sLeaV) @al s 5 g (ol LA Lo daslad ull 3981 o
AL €Y Limias 455 603 5 )31 S8 e 3Ll 5l paianls 3529
plaa ) g5l 2a 2V 1557 (e dnaall e o V) ammy 45T LS uaiall
53l B LIS | Aomth 35 (30 3L Jn oLl (e a3 Lol

S Belin Ggeitiglly slalall pliaial 2 ladl 3,5 alaiuly
Sy cpualally patides Loyt g digypalidl ol giall con a5 85 Al e Luall
Lol 5 SIS s bolall e Agaladl dailo . ASLenall Huleall gy
Il 2 o 91 S5 abge il e Balamll Jie Lay Lol clyladl 2
L) sl o g el s g i BLaall L e dalamdly 4 ol
ST ALl eyl o1 45y (i 91 CS6S e Bl Al petiasls e U
o3 Olb Aalall oyl g5 (o)1 S6S e 35l pandl A s s l3 elid e
OLd CLA g 3Ladl dgan g B all ol () cndlandl 2 9 (155 D5 31 ]|
AL L] o (yueally i)V s Bl Lo daslod 0 AL




B o~

SR |

NEEPSTUS R

! Al g dall (e suiay Lady Lol ) Ao, ¥ auiladl @le da iy
GIlia ol LeS  aapdally el isnlipdly cllall agle oy dands o le ciel
! caliny Lgandi 2 dus) ¥ dgiladl cle cilagh gl 65T Lasle
LI landaill 2 L glsuadly sljubguntly Lyt asle Lgiag (gl
Joyidt OlaLastiw! ©
deodBY) A g gand) Slaoly it
ALy ¥l Hagadl ousn ©
Lodall Ceuwlgy) ass ®
(Aadt) Andlnd!) domdacd ) Comd Ol gmal| cadls ®
W98l Ay yiiall Oliagll adlge sy ©
Lot dadall Glow iy ©
(G 332019 Ah oy Lo Aidsws LSLLI CaMat) ©
(AaBd) Andlond)) Aol HLEY) ads ©
(A LSS o) Lgiesiealinng (oo, ¥1 s @
(Fylpat! slae 2 Aol ) Ay yShual| Slolusviud) ®
AOIS, M Olblact 48,0 ©

.3r7 : .
9P TP A-Anis Encyclopedia of Earth Sciences = S’ﬁ D



Lgle 5,381 (593819 Aedn y W1 Ay Sl

ISy 3Eadi @3 3,01 o2 (S« S1sSIly adl) 385 alal] (ysSLall (yu
Blrme] Grelmi¥l @l 7ol Loie e bl o311 BESPIRCID PPN
ESPIFES NS YL - I PN | £330l o WLla,l @l of (+1727-1642) O g
SIS A8yt Az dal Al yadl Lle dilys g o - oS1SI A, igliuly
st Leag (el ydie Guabead! 0,801 ja 09T 2 oSall (e OLB) Lgy s )
LS LgadnSl Ll @M cuilsall (g - U LS Glagg (SHladadl Lol
Of oo yily caladl 3303 J&5 (0 o ¥ el Gl 353 O o (g0 ol
Al el it 1 3 9al alews oy oSt i1y @ gliadl b o ¥ (Y
(+1642-1564) Ll sl Sar¥) daglall @lle Lol . Lgmlans e ()Y
il g oy oladl 2o ALl alan V1 831 50 2 3ue cleslius aud uzs
b V1 ST anatly alh (s, V1 adlad! Al ) wlyal) de yuad) Juss o
il Ame Lad® Cawad oV 30BN 2. olad daBladl @uand! ey O

oY e e abogin olSe 2 (Audall)

e Loyl el penn o il 353 0 e Budlonll (5355 Byl el
il 393 sl Onecandl (o (T AU sl LalS 45T Gl Liaag logia JS UK
38 52 Yl e Lo @ (1358 - 0381 (A undg ABSIN A 2 pdaill iy . Legin
ijwwzuwsﬂ.ﬁ%;! s e 555 Sl g ¥l i 353 palgll 2
wu:sﬁ DY Al a4l Sy dabidl usbs.n C,Jauujgmm
13] Mied M\ J&5 (658 pe O dLeall pys ps LeSe Lot 2uld! 343

V| oa¥ipsle L realidosuge S



Lgiasd oot ey Lagi (odlomll) JBLESN 363 (318 s opracan o A8Leall e L
LAl

-

)_LBMU_A(R) () ALS 8 (m) (o ¥ LS o (M) e
s o Lasg 6.67 x 10” Nm? kg2 @sbens codlaill cals oo (G) ‘uaﬂ\
atslall uLﬁ UJLJLQ L‘J_‘>- o)_M (M) &)y‘mwb (m)PY‘ (Q_u.t."'«_”

A il e LS o Sy

M

g=GR2

AL AUslal) o L juads @59 oenzmld o ¥ Gl g5l il (g)
g = 9.82m/s’

s,jubfzu Olg R=6370km oo,V ad (o al da tugia of Lics sl 13
3,550 5531l Lo (e latie Laygiews A8LES ayygl (g «(dng,Sdl Asll) 81w
u‘u—tw‘u\S—AJSﬁ—o»bw&uAﬂ‘)Sﬁu—ﬂ Lo dolcws o Lo g
LS 1 ,S01 et ] 81 Y Tytidy 5y 0065 Fndlonll Alone 3asd
o2 o e A il Ame 3 ayd a5 i 8 (L (0593 A8 Lt o
Copd 2 sl IS (Aac ¥ 33kl Ame) dwdladl goladd (ulid Sy
ol B g ety . JALLI Pisa |3 o p0 462 (g e LT Laud 31T Lantie 43 gl

<9 €. A-Anri Encyclopedia of art Sciences Sralldoguss S CRCY<S



(lcm/sz) d.}\.z_'j cc.g.s JI o (4_ub L‘w. (Qq.u) u‘..b.y (Jl>) aus ¥ 4...»_5\_‘»._1\

oLl us.\&) 10° te sl 25 (ldé\:cd\) NI @\w 2 o 2aall

(J.m 1 M.‘u).q.a.”j 04)'2“ o

ol A Fiagtyodll 2 o155 10 I 3 uustl 33 g Al Jeas
Ul Jtie ol @la sy il ) sl 8 yiuall ol bl
sl allaill sy . (nGal = 10° Gals) JL_>5,Sulls (ImGal=10> Gal)
L odlatl Busg Lgule Gllayg um/s? o Andladl gl ulay ST clas gl
Le &piladl 5us . 0.1mGal (gyles 1gu. o7 T cgravity unit (g.u.) (eilal)
el Al (pGaly Ity emGaly I el Lag (Lulle 3lguze ,ud el
L cglas Ao Lol g 2 sl gyt el Gl 2 gliall 2 odladl @b ¥y
iesdl ol 33gan (318 Al o2a jiaal |yt o JLorile +0.03 L) +0.05 ;yos
Lglee Gy Lgaani 2 ‘JA A58 4S5 )T cesey gravimeter

(o :2...\_\ Bl of audlsdly @Ua.nm s“"‘i‘-““ Oz l] ey (6
2alS ()T o 20l i A Gravis DU il (e [BLEL ST bl

rd */

g_,\b-_)b-‘_} %9 [2 44.3)1)."] «d_u»u.\S)S; )9 ..\_a.b Attraction u_b &_a._x_s

s7 > /}/

%«L\J.@@é,w),-umdub %’ cMJLd‘]%«ﬂJﬁj%LéLm\u’o)Y\
%:g,(iiujij%e o atga 3y T AL ABGY [37 dnsu | 9
Rt a3l

& 088 e wBly yimie wousdls ¢[25 ccpasti] %uﬁbﬂ&,ﬁj.\,uwb
Jalad 3l ] #Llasd 0 anasdl (e Busl9 350 (10483 OY LoV 2 5Ly




Lioma a5 31333 ygmeatl 23S o Aol 8L 38 g slaad | el st
AT (USy pus) el 2 (o )31 ligSa o dm g o (el 3Lon)l e
oyl ABLS 215 3] 3,k 2 Lgie J AT zLAN 29 Ll 2 Lgia
opmio 29 Few [ 35 pLagll 2 A8 o 2l 2 % /e 12 s>
S [ 27 Al Juald 35 dal)

L3 e Coud o 2 Jla 983218 4 GLLAY! wie uiladl @ lus &
Y 3yall 1aag Jla 52 050 [bys cllia o) pitialy (Jla 978.032 5 clsin¥!
(S 35,8 oy ¥ o (il i Lyl Lal] Jemgil] @5 31 ol e (3
GV 2yl 3.4 3,a0 Ay o LgSY JiLatis a3ty (sSes All 2.
(Jls 3.4) &, M‘j (J= 52) o).@_s.‘z(\ ool Dgeasd! dadl o La
S AT B s I J15 . Ligenes 91 Locla) IS 351 Lo of wle Jos Lail

7 A

[30 wileyiar] €55 &S

g=09.78 gal j

& A Encyclopedia of Earth Scences , ) : oI psle B g aalide guge ,, §



u‘"'“b"’jwv)‘yr@sw‘ N ‘ e —?

e 5P 3
=l

A )W (ABLCY) A dlontt (gl
Aol B3gam Ll il al 2 e 3B (ol LealilSy i cail] sl g LA

3 ys kil Zdladl 33
Absolute Gravity dallat|d ailx)

Llons Bylo ) Aalall dpim ) ¥ 4Bl dle of Lwdlandl §Hlad sl 7Lz
Ayl Lea (bl olii b asetady ideal] Cagy Iall el da s 2ani s3le g A5
Jsazell Aallall & piladl (ol 33T auiiady . J gl o )T Ak oy jondl do gl
davin ol ot Gllig ooy Yl oo G9d daama blay 2 ddle 4300 A pdladl e
LGS Tl 2ol ul® 53] O cicatll Aol ulid 5 5 yalans dculia
T Al adazl e Lglih Corinyg @=€ 300 ) Lghyy Jumy w3y

3Le> g9 «Faller Hammon 5 sla ;Waa JUM Jo o Lo 33 gl olia oy ag
A0 A AL A bl Gl SaT L g ool i el Byl sl
f-\_ﬂ Sl Q‘;b_z.” ) Al 2T S X d\&_}.\ﬁ + 0.005 u_'l +0.05 O La Cjb_“a

Relative Gravity dceuwdi dodlst

(Lol AL 2egall g (g9 piall (e ud (Bale dlandl CBLESELYI 2

5 Al ) el el e s 5L 038 Al i uld 5 SV
1 Aol il pres - Agils Al Apils cillams Lasy (INGSNT1 1 ]
e S @ 13 - Al Aasm ol 3 il i eead) SO lasdl o2 (s pasnd

9P :?“ Al-Amri's Encyclopedia of Earth Sciences % ﬁ?‘ D



3

Al allast] e il Aed pwd ¢(g) J dalhall @ dll Gl Sog |

_—

) By Aega Aol il baza (e Al alalaadl Ly dis (g5l 3l
e S ST eillama 3 - 2 4808 eullasdl 355 0B A3V el judl 2 Bl
e 2 LT 268 ST cillame 10 - 8 31 3BESI 035 03 (Jgy il culal il 2 Lgii
Sllama Lo clIily dumla wll GaSlanll Ldle 335 ] zlinds Alad] clul !
Adladl syl ey 1,58 50 - 5 o Uu:; Lasbast Jlslo] ASs 2 g 355 uB Ludlanl

) caay A el o @8l el Juas 1 Microgravity 4z s |

Gravimeter (sed,al1) Ay dlatt solida

o Bl5e 2 Y AL (ye JEI S ¢ s Shen (e Brlae yinagdl ol

Cipiio Lage A38lis) 353 (6T maliy ddll jmdy 3lse (S 50) s e 43)S5 et
dam> yhiog ddgg 4ilhuen (pag - Sammy 0 il Hlade Guld Sy Lgiad
OSLedl a9 Stable (SLetl: Al y el jodl 33 g T @uaty . Lgi@ag 3ol 551l de y g
Od9 - Al AL 0,5 T2 Slay yelate €505 01351 8 odladl Gulid 53¢ 7. Unstable
31 LelS g ipn 91 350 e 5T dpdladl §5lod 2 ASI oy ol (o LS
el 353 pe Lusyle conli s BT LY B e (Lo 531 e Jrans (201 0135
ol (R 3 Bl A 2 ALK oy ol = (03501) AL 039 3300 e &
Gy Hook o (ygilay oy a3 23Mall siea (K) o, 5300 g 0 carli ga ol
2 sl Galisg «(82) Landladl 2l 15 Lprecw 0331] ol i3 ol s 2SI
o 3 ysies odlond!| culdian | o Lasg - Aot caladlis | s oy (81) w3l

I g las s sSa oly 6f 2 sl ole

9D T o A-Amri's Encyclopedia of Earth Sciences ) S8 ; <P



;@3%@5’“%@3".4' @




ABal) 2 Alind sy )

BT PIRUBWLT S|

Ll o8 o Aoy ¥ Lodladl @lld o e dlly yoall e JS @l 55
Jlmle 0.2 ) sy w31 A3l Jloma 2 (Re e 12 S) (593 i, s
Ol slo i g i ;91 Aol Jlome e uaall it (e 1l ST sl ol g
c ey Al Gul® g Telald S le yyadly all 4 515 - Laty

28T gl ddazi aiie Aui ;¥ Audladl clanlal (g9l ) <l o IR PP EIPUN |
Ut oia 2 g clelu 6 e o e 2g Al o Aalhall 3 gilodl cillama ;s
ety ol 58D et ddh gl 2 Jed 3leanl (ol il gt (Lo

Sradly Al oS0 mmaaly - 5ty ol Jglas alaieil gd saolidl Ay dat) Laf
@llazms (e 38T of pabadd e alwldll (g9adl 518 sl ia] way ol S
il @ud s o A3l Sl eyl aladinl g ¢aall¥I gl dallal) Auilad)
7= ) lealstl alusily of elawliall ahg lul@ll H,<s allame aie s,y
sl g ol calol Al il g - Ay ¥ A il bl by @sdn Luols
adie Ao VI A dlall A m all @ all Gl g il il @8 Gl ULl @553
e 3T o5 6T s lpad 1 3 )31 Aol dlome bl g 85 (5 pom - bl dals

Ol ]

-~

Le 3sle il s nenlymdl) sl ulia 2US Lo 3 ally ol il pdd 558
Of Lasg e ol oz G308 €(0.01) = it ul 3 53¢ ‘Q_.hu Aaat ac

DY ft?' |\ Al-Amri’s Encyclopedia of Earth Sciences ,&3 ? PP
» S P ‘ » ey



oo Angals ol Joe Sl (o GlIM (8B, Lgad gl (Say 3l udl @l )51
By T2 aBga T e Aa B @Bl

Drift jlesett Qafpodt oS5 .2

e wauaig dial scale 7500 L{Jl_gmu_\:. Adad (T wie yiaidl youdl 321 B aatal
o elela E‘,J,_m‘ﬁ.n Je 13 L adazill olia wie AILEW A alall A e atly A3
2 i3 oM i IS i ay Led (65130 153 o5 s OIS0 21,5 0
Gy @ ety OIS 2 culalall (0 3,50 e Agalin] clel B T 1] 3|14l
loea . ulal imia oo dogdcall Joad dolaill o s By ooma 3| Joslia Audlo|
£l Gaamyg adrifty (ol 0¥ o (o yay a3l aee Adladl lel B3 2 el sl
e sl pid (o pae 48] Lole Uipe el 63 of Aagds e
Al el ynall

T M- PR < N | P PP PRI B N ER (S-S |
e Juami Gl il e (e @8 otie b ) Ae b o sl cul i 2l Y
bl s e Jam i Alasdl 30,3 (e Lga plad U1 ul ¥l 320,3

90 min




A yg s 3yalall eSS eI 4935_&.:. 2o N KT PN | Q‘;‘)&rwgi Las

el o b ylall cols HLanY aliall Lapdall . Jlamdllls clom sl o3a (o yunh S
sl Lal® e 3300 Loy pae Logho undlanll 353 (050 oilams sis yiuagal ol
Alamag Boalil) Aas) cr Lwdladl 3,8 e Jamom com )il (Bl oYl e dny
Aaplol 2 Gy all & paglansy .y tnagalpomll 3lall Jalas 25, 3l oying
ool Al e L odladl (e sualall Aash ae 3aUL Al Gl o Sas

A ,all

Ollastf (o Adkuds .3

Shin ] i e GISHT 2 (Sl LalS (el yndl) Apdlandl 35421 cillazms ¢35
(S < H) 055 cgmmy «(H) mgliall dn sl guondl il o e Lo (S) auall Jbo
2 Lol .l el @l pdie Al @l s sl dacay o La (S) 79,5 el gl il sl | 2
ol (6Ss Jg il elalasany aewillg . 5o 100 3 10 o Lo 791,35 42 gl gl
bl o2 sulall Ll (o o lly collasd] ging ind e oyl s ey a5l lg>
(e ) Adladl 33T ile) )3 Llo 5o IS 555 B |

sdcladasme cLin) 4

AB A8y yae Ailles Zudle i3 (gl Awdlodl @lald dayy s3le Jaill (s
o o] Elalial ot @05 Libes 01,331 FGBS 5T IGSNTT aiad o5 ey LI
0¥ 33gaall Al il yanall Liygpin ud I3 o (e 2,0l FGBS 57 IGSN71
Qs s Afiomal il 250 iy (505 andlondl il S (e Eoms il a0
i) @iy lad e a8 Byl Jaras oyl il Jand IGSNTT b csllasd

DY ft?' |\ Al-Amri’s Encyclopedia of Earth Sciences ,&3 ? s



Q‘Mmﬂ‘d‘\)JMY‘QL*M%M‘j M‘Q‘MJ}&%&»JM@

M
.

~

el o3 320 38 e Jguastl ey JGSNTT ddama siie Tus 51, S 45,0
Bors s Jealeatl 1308 IGSN Zlama ) 335alls gl o5 11 Buclall Alana o
Blodl 03 o3 Lo romyoill oy i1 e e cpiamd| (s Beadl] bl
lama 2 odlonld ZAUAL 3 eyall Coyad (13 JGSNT1 Il dlame 2 339,00 dallall
Aeall 2.3 50 clall Alama sie AalALl 2 udloll Aad sumes 1Sy .2 soelall
238 (355 La 1550 IGSNTT Ll el &agd Bl 3 5ueLall Alama pivieds (A5lgl
Glald 2 Uil 38 e 5 850 5 Lagiy 3ally ol LA L3S Logal
S A adaelal aliaes

base 1 8u4cld

base 54<l8
IGSN71

base 2 548

base 3 8ucld

Buelal! Cllama ¢ L)

DY T, N-Amiis Encyclopedia of Earth Siences , V| a¥Ipsle 26 el Ao suge T



Lty A Ay

s

Olela’d )yl dados .5

e @bli @B da sl S0 w30 -25 e gue 2 cllbasdl plaiyl db me oy
@laMall aBlge il o gdatl da 5l pad) 5. Jlomils 0.1 o0 Jon2] 280 Bouguer
eladtadl s 2dle 330y pulie plasy) ol Lol sy «(Benchmarks) &as |
O daeld 2 ciiie ;o Gulaill e Gilglaa) Qg il e Bylue b duan
dolit e Lo Ll clling AL il g euall &sam yo Aa) 5 a3 g BLs
Lo Liny) aansd @ Lol g iyl plall da S5l e liae Lo o ingd LYl
ST ytal) plEs Lo oyl Al g B30 2 s WLl wia 5T (e oyl
Al aateal Ui € Ty oy 03 Lo (sl 2 0oy ¥ a3 Laad 2bail|
ooyl 1gd GPS ULl 315kl spsd

19 o
9P . ArAnis Encyclopedia of Eart Sciences B (L



Gravity Data Correction 4.3k}l OLLY rwowal

ey Iy g ey e didly pedll (e (b)) (3L 658y (Y1 AL
olgy alazi (gl s Adlatl @3 51 e iy Les 6,3 5,58 (e culag &5 Ly
Linsl cilelpall pitig . 52 adge e Al @ i esld L le 353e - culag sl
L5580 B8 el (6 59y 0 peadly ¢Asdlandl il 3Ly B ymy (5 yall 10y dad pBoll 2
T b | DDA PWI RT3\ - B PN FEN MR- PPN SO UV PN WS PR S AT
BTy (JENCR-PL I
(s19iw¥) dad die (Sas Lo Lol 09S3) G550 apkatliGed  ©
(OLadY) e dis 4 ST e lgiw ) dad i) (oY) pad Loy ®
Y pBge (re (o)W Al ybgudo udly A )Y JISTI S ©
et mlow gl enddly o I Hlga pBge  ©
o) el Gy Gulidl) jlea (o plus Y1 2BLS ;65 ©
Adlal) Jlently Oylalt 28l ad a5 jountl ©
Ol et 23LST Adle ANIroots dcuSat! jou=tl  ©

@d pe bl ol 355ty s V1 A il cluild el ] (e s LgiWl i
Lokl @b e clmmadl Gass ] a3b el ddads se dclall dalal
et Aaleai@Wiy e Il A olall (o), 2N1 2 Lgalasei ) J3 3 nlal] 3 )Y

A yslall 5001 ) Aclall A ;91 &bl @iy Jsmemgll cilommentll o3ia (6523

DCHCH. N-hnris Encyclopedia of Earth Sciences ,

V| oa¥imle L greliieguse Y



. . \\ k e
) Leiliodaty i, Yaails)l Bt
| ¢y ) Tl Al '

alglall e suce e palinll s Yol o3 clseusmiatl] olia Cougig bl yull a2gd
oY b ¢ya G Sscun ] baluall e 237 Loty cululiall 23522 3,351
yeadls okl 8T sl aoliall 35 ga i 2 20,01 e 31 (ol oedY bzt « Yo

A sl Al dus ¥ ddlatl dad play] 13 Laglhal il cilmimias a9
ceolidl

S siane ) Lgasd Loyl a1 2ol 0 ol 2 de Lo ilomgmants LS

Latitude Correction (45 yall das momal

i LY ) sl das e 33l 3303 I13Y sl 120a Jony

Y gl eyl g Comla ¥ o)W1 IS S G i yall da s pe 23l

edall Al Jaady o lgiad¥l das e SLe¥T Lo Juad o« imy ¥ elaas Lo 31a5S
Lol e

Lgiad (pe 3 (nedadll die doadlont| dlme (L8 ()W) ISG 2. pelalamd Aseilg ©
Balasdl oia oi AN 10D il (Sang (Jha 5.17 S goms o 15wl das e
1L LaS

29 (a8 e Lo, Gl coding slgiwil das e Jaad 0 (G5S )M 3y latl 598 @
Ja 3.39 go OLIEY tie ailodl Alae Baly)y e Jaal

21 o
DCH T ArAniis Encycopediaof Eath Sciences ) P | oa¥ipsle L Graaliieguse EBMCHG
' o p— '



slgiew¥ das (e Atald G (e () W1 3850 () 0BT o e e aladd T ®

Wl 6.63 g LY e Aaidlant| Al Balyy ) (S35 Lewo

dad e oW L Ol (5,3 Mass-Shape Factor a6y Jsa Jolao cocuns ®
e Aol ! Adome Oluad’ ) ($a5e Les (olhad¥| e die ST OS5 £/ 9w
J> 4.85 g illadY

£lyiwdl dad die dde cuadll die Auload| Al 2 i) e OLd (JLTLy  ©
JLl> 5.17 = 4.85 — 6.63 + 3.39

e e Slgt ¥l Al Guant 2 oS 21 Layud 5alu) Ilis 1oy S3 Gu LaSy
Lic (o ¥1 58 e coasl ol 5aatl das (e A yall dal il o o ALy (L3
SIS 1 iiag . LB ooy ol el das ¢y Zodlondl 2 5305 B cwe calaBYI e
Apdanll Ll oo Lgia ;ST oo 38051 a¥l 3LUL cond &Yl

lica oS /JLamile 0.8125I0 200 iy all das smend (1 oo ssl s e Lo
Al oy s by ol Talatie! Aulall Awdlodl 3yl pamy 5 7 play pesmecl
13} pdaug Bualal) Aase Jlod dlast| SIS 13) poeuail) pan) 3uclall dlass (e
(Bie At Alase Ligia dlast| ColS

°g, =-8.108 sin20 g.u.per km N

Aol Alme Gl a5 asgaand] altaill 2 Tsles oLs Conall a2

22 o
9P C ) AAnis Encyclopediaof Ert Sciences , P CRCH s



W (g s YAl R
et et ) 4| A LD

Helmert wtslas ©

g =978.030 (1+0.005302 sin2¢ - 0.00007 sin’ 2¢)

ooyl das Agly Aed oo o
International Formula (1930) waguiatstat ©

g =978.05 (1+0.0052884 sin2¢ - 0.00005 sin* 2¢)

el e Blonld sl o2y e (63 s pianl] selacall ooLs (il 55 LeS
Spheroid (¥ ;55a o7 55U

Elevation (Free-Air) Correction (ysuf ¢19gM) ¢LaSy ¥ zeoual
dalaie die 3353 okl ulidll Aadi oY il g 5 Lasy Y1 pe (Adlandl) AudBlind| dad Calizs
Ay Auniieio Aalaie 2 5352 skl (ulidll Aads (o ()Y 3S e (e dal (585 A e
i Juns ol (Sasg - A0 AT 2 Lgiedd e TsY1 2hatl 2 agiladl dlee 430

A il

sl o 1 55Sa T 5eSU ol (e Al (6 i Bl dle a3

b o ga (R)g oo, als Lo (M) &bl Al (2 (8) of eu> g = GM/R?
RUNEN | FOML VY (€) PRSP

23 I
<SP . A-Anris Encyclopedia of Eart Scinces ) P fﬁ D



(g9l (Z2) oLV 2 adlandl dlore 33 2 iyl pudill Aagdg

dg/dz = dg/dR = -2GM/R = -2g/R

ooyl Hhal Caad dady g = 980.629 gals duiladl Alse 343 e (ansaillg
ol o R=6.367 x 103 cm

dg/dz=-2(980.629)/6.367 x 10°=-0.3086 x 10~ gal /cm =-0.3086 mgal /m

a9 elgailaty (V1 4098 (o ymuatll 1008 Aad Olewsd jLue ¥l 2 25T a3y

e Al a3l il T ia/Jlmils 0.3086 Hlazey a5 dus, ¥ dudladl dad o

oo (h) cos aulall 3o ¥ a wiladl 3 e 3 oal Jlade h X 03086 o503
L §yade poedl plas dacugie e pLaT,YI Aad

Eiens 352 Alanll phga IS 13 Acalall Adlodl Iyl sl 5 gl mummend Coliny
g oSl OIS 1] 7y day (Bace il Adama T an yll mha ) of yomdl mla
e a/dlale 0.3086 Barall a popall das 53 e Suls 4ol clsgll pumens

opehaatl e a/Jl=ds 0.3088 sl das

24
DCHCH. \-Aniis Encyclopedia of Earth Sciences ) S



Bouguer Correction . 93 zonal

Lgtagd () Acalall a3 2 dland) ey Bagall ) jim s rmiad g
adsndl plaiug Gl all Alazm s cros Aydeeall 3L U85 HLae¥1 2 A5 Y] fe Laasd
o a B dadt gl a W), ST ) ALV (el mla s gLl dagia)
9 o el (b I @l I A o g sty el 2
w\wc_mtwp_uj oI IS o Jgbs ot (p1758-1698)
Losd Jiras prumaatll 120 byl o (e (el Aame (oLass| Al 2 2 ulal]
el sy all st GuSe oyl GLa® 2 Linge Loy il Glalill 3y Al
oolaall adady plas,l Loyl 2 s (! el ggdl LA ) Galcall CBMLuAYI 2
ool Aadh 558 Lpdladl Alome udd W a3l 2 Lty (oo )Y o (350 da 32
oia 33lag duna of Jux 9T U5 350 (maelio pdiyd LSty colggll 2 (ysdlan ooy
i ey La 1389 o Jan¥ (i) Ja3 353 L Lgly (A0S Lgd daiiyll (oY
sad ol sl el ST aSlall Apdladl Adme 2 il 3agd Glsty L b
By 0 LS o2 o (o (DAtUM e j U o5t call pha o 5T (2,1 el
L (i) 8 13] (D) Laiobe BB« Sicnn Lgmlaas iy (1) o i3 y33mim (0
’ slads ystmaall e Ay, |

g =2nGh

g, =17 0.04193 x pxh <« Bouguer slab formula




U ileday A Y1 slad |

"o

rosl G=6.6732x 108 ded e oangaillyg
g=0.04193 hmgals/m  or 0.01278 dh mgals/ft

| yie Jobay pLasyl IS Jlarile 0.04193 iz 1a35 Agdladl dlme 303 o7 T
ol sl 8B uSe Ladls 35S pimss 5815 o 6+ ysdesall e il

zos U e sl SIBLE e Lo Gl Sy o gl il oy | s

JS el domy LBl A, ¥ A pdlad! e Aagd (e Aclall Adlad| Ale 402

il da Sy e daSlya L) o San LS+ pimsills ool slygll omimn cyoa
Ay ¥ Al @le ealadaty Gigmag bl yo (ol p2 T2 daSlpall ol ansi g
(s g = Ll clgell) = (°g)) ¢l )V s

agE _ ng _ sgB.

Substituting in the terms °g_ = 3.086h and °g, = 0.4192ph

°g. =(3.086 - 0.4192p) h (g.u.)

where p is the average rock density in Mg/m’.

Terrain Correction ¢y Lol owald

Alome 3asd et g i« Y1 il Almad 3535 a3 o1y Y

iy Lt ¥ 2 Aol A abill 3l 2 gulal Ay el 3 wlall A 91 3l
Aloe il alidy Jymsll pamastll s syl gmall sy - listl] g pmmacs
il s Lpeal L5l lalyull o Leala Alle 335 1) dui, V1 2 udlal




i 31 Aadlanl] (ol aldama B 3l 2 Lo Ale (055 pmpom sl gom 0
BJLL‘ uT i«_l..}j .a_s.)ma_” B.Su‘ &_h.\é ‘_,_\.c.\)_*o.j_.d\ @M:' JL‘C'_:LY d,\_,:bj cu\_*mj.” O=R

el B3l Gl LAl Gy Lt e s’ AL a3l 4518 (35 50y Ay pieaall
o BB A 1 A3l e (95 ] (e B3l ol ll illama 2 L
ol e Jgamll Gyl mommiat Aolo] a3l asls Il Adasd] Leiad e

IS |

-~

olan (o (Sah ool allad alat ly uylistll s lcas S8

Alinyg Aol @¥slas aluziul peg 48l p2 gulatl dall 301 e cale Las ¥ oilla cugiia

] e gl daSlya sl o @5+ i ol pamand el yusy vl pmens
NGNS Sl | RS

golead 3l A g0 3,50 of Aia i jgly e Apdladl uld Sl cody Loie
2 4y ga g2l ¢Coriolis (s ;5S) §olall Al 38,10 ol i Ll & il
Tl Gl A oiladl elily da cony ol I3 dalaly .S, L A< s ol ailg de p ol

Von Eotvos (isail 050 SAbiaal) Lee yidra @l e coss idls <Eotvos (g
sl Bl e cnlidleidl Al 2 La, il cany g2

golesd 2 5l o 300 (o M il ol (358 Lo ydcu s LT A yall A8 ]

9P TP AeAmii's Encyclopedia of Earth Scences - 4 ? PP
m S N 4 ‘ - Sy



oia sie Loyl Ae sy yian oy e e ol @l ol AL 2L
d—a{“—"“"j‘ ‘J_A J_E:u‘ ‘.\! .«_U_c. —éf& aw‘ % L@lbﬁ.&)j_‘an LJPJ}‘\—’J ¢w‘

L By B il iy 185 ey il ool 2 (V) A poaas 30 130 e Sally
03 4 055 syl — B ol 2 S e 4 501 Zpdlndl SLamd U 5T o g
il e AT Bl B 5en Y Rl LT il ol 3 Lo 5o
il ol @35 ¥ deitly Lal 350 .U sgus 2 Eotvos Lis iyl pumeal (5550
Jrns a3 ((knots 3uzie 50 lsa) 90km/h ¢ye eyl a3 doen g A Tpaall

4000 g.u Al Eotvos (g au| momial

28 £ -,
HCP . A-Anris Encyclopediaof Earth Sciences S CR Y



%3\%}‘ Q\,&hﬂlg&‘j‘;&mﬂ‘w‘

Goe g o e Byl ) A V1 Andlad) @ilsLad S ool sl Coug
(A S ) S yomd | ol g1 08 S (3L 520 Al A gl gt STyl 28I

-SSR Y | - BTSS0I PN PN IR RY WA [N PP | OO | N SIP - | O |
FS i
e e e gl g

A8 ) A gl gund! CaS1 I g (ot (e8| Laalillely CIBLAY ISy A ©
- W" -

NVSYEPHPCENPE [P VEPL PYEN (PG PR SST (R WAL ES (FUINE R0 BUEL I

Ao sd aaly dasd e agdd sV A il el eSO el Ll
~QM53 .L_A:Q_A.u‘):l.” ua‘j_&ij &34_44.” A SR RY AT o] M‘ 2\.:>3.13.¢:-.J\ L_A_JS‘J:I_”
Legs ey Olagos Ol pmimie HLae¥I 2 ping O ooy puadill (oo o ill 1aa ol ¥y
ladg A VI Audladl Jlea
Al ) S CoS 1 poast oo oo Aladd die Aol ¥l Auilatl Sl ©

) ¥ Al (el Biga b Lavo)y o ity (JLandf 1 2. 45955 !

e ¥ Aot | DIl il (pe dde Jguasdl (Say damgi S g ¥ ©

29 o
PCH €M, \-Anii's Encyclopedia of Earh Sciences , o .7” (&7



Bl Lol At eullyudl 20 Gravity Anomaly aJaliadl 33L& o, a3

Adgudl Adalall v A0, ) & n3lodl daidg Lo Ao e A nlall Apdlad] @ d oo
OIdLE e Ole s Glin Al )l e cougll cgin Jleg . ddasidl Gl oye das e

1dudldl
Free Air Anomaly s>t c19g81 35l .1

1 ogl! st + A ylaill A p3lonll — Bug cumd| A ndladl dad = 4ol 215 gl B3
]l

Bouguer Anomaly o> ga35L% .2

Bl e ym 52 8305y 30 331 (ya phanl o ] slyll 330 (Lo Lagee

st 5ol sly gl 53LE d o il bl 1 29 Bl Lgad (59S5 Olunl e laea 2

Lg—’a":’)':‘?ﬁt’ a3l ui o~ :97 404);}?‘ &Ia_‘.a L"‘L w‘ a.._gA\:-J‘ O Bl QLA}‘.LA
mle ) s LI e calaglas

i a3y a0l (A Y1 Ad ol 3L il (ya Fpin o 30 e Jgammells

Aanl L gl gl S1,301 Jiay <Regional eutd) s 1] dpn 1 2odladl Sl
Lo lguandl o1yl Jhiay tLocal o7 Residual s Jlorag ceuldl slasial Lgb Sodlg
Jenaly B s 3, il A gen | culadall 2 LILE o lgn Sl ookl slacie¥l el

-

Loglas By le Lgie paar detar) Laliie Gy b anit o L, ¥ & o3ladl Jlone

4

3

30; o
<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



N : (‘ " < . ,
| Liladaty A Yidails)l PR
S0 3 - ) “e o

NS

Ainly e ol ;31 el gy bl Elellad 5 daslys e (550
iy i U gumdll i 331 Fdlnd] ¥ 31 1 Lin 35U 3 big il
o llmll e S ol 6y - sldmal g cnlial 91 (o3 g Baciviaad | 3ol Las
e ol HesY) B slyand] ST Ayl i e S ol el
’ el

Jnmmll ABIS & 50 2508l g Fm glgondl Ll HLat ¥l o s Liad
Syl BB (e Ay a3 55 ol (i, Aol i3l e LS oy
o1 i1 Al Sl eSOyl ot - el 1) Rl A sl
2 91 Al LAY lnil] 3L ¢y e e e Laiis Login J5¥1sromd
Slotialy sy rac e Lain Jyamml 3,550 2l pumls o slpund] UL s
Aol ISLAT » S il ey b al) ool L slyund] (ST
A gcuml | Ao ) W1 A il lBlE Alae le agad 1 LT @l Lal . dus,Yl
L o guand | ST (e O LgiSlan g il 2 g detaiill JISCENT pa sual
I3 oy BBl A, 91 3ol 3l e slacall sl Lo g3 Jaioms 3
B TIVOSSO N [T\ S { JE Y B . 1 W § PSP [

318 o
<9 €. A-Anri Encyclopedia of art Sciences N4 Sradllieguse SCRYCH



= _—
lcay ducd ¥ 23l

P oo
: o

Isostasy ((rwliwgiml) ()isd! daral

sala Aa3) 3 lis 5,53 A e i (LA Iy dileen alll 31 Losic

1 A 51 el ) 3l oy by el i DD (g ymeall yguall B3l e
L 3503 o3 Y el ol 5ty ey 5 Bl G s (e xS SIS
e S Ly da iy (Jland! 355K (a5 Lguinny o S1,559 (o, 31 ]
5 p-ial] L L 53! (05508 (Juondl BaLa (oo 1yl Laud upeitia (00| Adall
s [La] SOEET SUGE N A% SN SE 5P <l Js . Last3sls 2ce ¥
e gl w33l (e U 13 0T Cgpall (yag - S sl Jlaad! oo ] 231
Apeladl bl yall ccisl aal ela wl cosd dalane 2 030 o3I 25 aly ela |
Lol pinly Lol ol 231SH Adle 3Ll Jils amed gl Jlull of 2ol

Jalad o) crmmy ool el s a3 A (T 0T 20 2915, 5500 01331 g g (el
AS (2T o L 3y tdlls bl lad comiy yomdl prba ool ALSH 2 a3
e I G351 5515 0S am cLial) (e TS Leliaal 35S0 5T coms Ll ¢y
JS ac® 43y el (LA ool e (5T i 0331501 a5 < Laliiie Ao Loull 3o g
A 3135231 (33155 Lot el |pcads Pratt el g Ay (6 oys

o Lasles vl a0 il gl HLaSly GulSiail Gyl ie 51l gy ¥l
oY s 358 Lee Lyl (3Lainl 8 1] Jumd 03 e 2 daugyie st Jlomll
s ol oy TG A1 s JLB Ll 5T e el 2wy Lgblainl 5 ]

P g d o r

31 cLa¥] 4 & :\1.;;\ &) /_’jg‘gé 05 Bl Jlag [15 Jeitl] :—4—’—’-;

BT ArAnis Encyclopedia of Eart Sciences , P CRCHD




= N

Lty d Y daslall

Laeal s 51 3B EZE IS oL 2 g a3 ) gl s crdcadl ECES LS
;¥ 5, kil Ledde palat AL 4l A3 A5 2 Laysis (osdd Al Ayl

Airy’s Theory (1855) {yalSud - (g 51 4 ydad

TS 53l G OIS LalS Lile o) L1 1S LalS 457 2,1l ol oy
Sledly (ol 5y IS8 2 Il L s L 83l ddand) Gb Ll ols «l1AS
o A 31 55 811 T ATy ) 75l e S8 2 el ] 550 LS
Jladl oy A dle 38l8 el Al 48 b vy oo s $g8 galay Cls (AL
oYl e 9o Les , ST Al cosd dadall olia 2 3o V1 5,8l ¢lB sy
sl bl glad O ons 20500l e Lo 05809 ol G5 2 0 U
e o @ly colol JSLAN 2 inge b LS 21 5, 8 (0 2535 culellad
ATy (6]

33
<SP P A-Anris Encyclopedia of Eart Scinces ) P fﬁ D



Airy Isostacy

CL& 1931
Mantle

leid ) Gyt .
Isostatic level >33 glec




| Giliedaiodud Widailall T
‘ dady dud) ¥l duils i

tOT aad Alead) Gl 2 AINY (g50) 2 by Gty
ph=(ps—p)R
LS 5V AL g seaall LBES (PS) g 5 yisll jgdeim A2LS (P) Sl s
! glasyl () g Jlast) cosd il e (R) g culdagondl sl s 1
L A gmill e Ahslall maad cllaed | Al 2
(p—1.03)h=(ps—p) t
oLl 5ia clew a3 (1) o
(TC) abeatl GLLL 2 0315l Gae Glumty
TC=h +D + R
(TS) =l Gl 2 0315l Gecy
TS=D -t -L
bl Goe (L) e

Pratt’s Theory (1855) Ol ym 40,53

LgaliS ctd oo, el s 350 JLandl Ll 3057 LalS 4 el s By al (o3
Aol JS) L AU (ALY |y tadg oy ool 23, Lyoondl Ay ¢ LT e

.. DN ES . . “e e - s M 2 . - .
.Jaj_u.a.”jdvul.&.” UJ‘,S-'-' ‘UJ‘j-d‘d-‘-'-."—"'J-’:"Md-‘“‘ ds g

AUSH 2 it s el plaas B3 Jliell 3051331 AU o7 Pratt il 753!

rla e o) ettt e Lgh B30 3, 83 (T oyl 4 oml] gl s
Jlindl oy A Laall 3y e Lalaiie Uy i 0lSe (572 Lgiuel pn (5ol
oF Cllay el ol | ooy iwin ¥ g imeall 3 8ES 2 Liliadi Collaws dagy &l o3 a

35§ o
<SP T ArAniis Encycopediaof Eath Sciences ) P | oa¥ipsle L Graalideguse EBMEHG
' o p— '



e JBYT AL BESI 63 da il sle e 039 dacugill (e ST g eaall 3B (45 S5
oot Sl geim gy ¢Praft cul s - e cyonn @01 A oo gl JSCES) 5 bl gLl

Pratt Isostacy

Ps<Pa<P3<P2<pPi

Crust

Pa Ps Pa P3

Mantle
Mountain Ju>
: h
2 S yinn
T 77 Sea ,=JI
D
Depth of v P, P, P
Compensation  jsigadll Gac
Ol ps 2103

=

36! o
9P €\ AAnis Encyclopedia of Eart Sciences , P C WD



comd Cas/@a 2.67 ol Ay V1 JSIN ABLS oy amnd duplaill sia sy o
glaiyly Ca /e 1.03 = )Ll olis 33LES g cmllagad | comd o /o 39 ¢Jlua!

101 a2 (D) papsait] Geeg o(h) Hleedl Goeg o(h) jmdl mla e (G5is 352 Sl

h(2.67)=D(3 - 2.67)

h' (2.67-1.03) = (3-2.67)D




Depth of Compensation a0 920! Gee Ol

ALlSy i Byay A0 Alama o e Bgunml| Zpdladl @ o dule Cajlanll s
o s LAl 20 3580 g clbagod | oo Ao JSI ABES 31353 . Adiad| S|
gl (ol g A Hedo e Il 20 A0Sy LAl e Lgie 003
25 JLendlS Lgans 255,000 ol s il] 5 Bl 3531520 Ao 31 3 0 031530
oy el o Ly oS 115 - 100 o Lo s llin (S5 ecollagamd | e 3lac ¥l
s 338 elgSII LS (oML @iy ol ) 3T S dud 03155 o3 ggiadl am sy
23 <Depth of Compensation (D) aysaid! 3ee e 3Ty (oo, ¥) o Lo G yiell
Comw o (2.67) 8BS @l a3 3, 5a0 j3es of L bl o3¢ L
gLasyl oLl JSall mnge 5o LS Saw/ewx (3.0) 2LS 38T slga e g alai (2
SN coad 1S3 sute 3155 60 Gueall O s o(h) Loy ela o B3 JLusnd!
W s 35 JLandl gLyl Calain 8 Ly Jolay

D =267/(3.0-267) ~8h

35
5GP P AAnis Encyclopediaof Eatn Sciences , WP | va¥ipsle L Grealldcsuse i CHs



I

ey Y| 3, Aual
EARTH'S CRUST

AT

h
=l cla
Sea water
1.03
3.00
Lol cod dabs
SUBSTRATUM

o9l Ges Dl sy

Solad Hlmdl slie ABLS T wmid cllagml| comd (gl Gae Gl 2eailly La
(A gl Lo ot 3,831 93 imy Hlmdl oles o ABESII 58y S/ (1.03)

= (2.67-1.03) /(3.0-2.67)~ 5h

Lol JSA 2 LS

5yl hos O ian 1308 Ol Loyt 0§ 4 = ILall 2 bl Gec Joaa oIS 51
dji"u_‘L‘QS20J‘J_E.ﬂ.\ 4,lall Bﬁm‘wxwﬂiujﬁ UT;._‘:LJ:&_AQ,Q}.U
JSCal 2 i gl ol 20 0155l i 20 s )Y 8,83 o Lis yual o
P Ll cdpuds 208 (a3 Vg s AL sy g ae o ToY (30,

p,h,+p,h,=p, D,

2

p,h,=p, D,

Coads K sgm g To¥ I AT 2

Bl A (g LS ALt 2

DY\ ArAnri's Encyclopedia of Earth Sciences ) ¥ Sralldoguss S CRCY<S



'_I{ﬁ,i; :_"

byt YAl (8

ice —— Py hq
/’\ [
EARTH'S|, P2
CRUST |?

Sl T MANTLE e
(a) (b3

(b) Bt 2058 (9009 (@) Dol ALIS 3929 e gaid) Go Lilus

OF s cpzslaad] (plslall kg
p1h1=p3(D1—D2)
Qoglntl AL el ol LIy
h1:p3(D1_D2)/p1
o2 g2y s S (D)- D)
JSCadl Gl 1808tASY ()l sill dasiall & il mamea’ dreal G Las s
NESSL/S U T B N S P

PGP CP. A-Aiis Encyclopedia of Erth Sciences = oa¥Ipsle L ralidcguss i CHCH




s LA 3 EATRN (e A3 A

9Bl 9 3119 (3 gl 9ol

a3 553 Laslyy Gl e dagian 3S,m 1ol QL Jagli atgloma O
g g e mmad! Lgio 035 Al 33LL ) 5Ll 5,085 oy Lails S
el 2 olas e il ) s e Al V1 3y g sl 1iia 333y
e B yall lles Sully ;BT Jas el AsLed 55305 (SLal 33l o
OsdaMaly dol il A calatl LB dilad La JS T giog » doa ope il il
(P1981 st ¥N) Hguaill s Ao cLaY) g4 crloglal Lty sla Ty

)_\_um.d‘ ‘.J_AUS_‘ Lb).t-c&ddj d_uAl:-J‘ 0)—&Llaﬁ_gﬁu‘9_14\4j.d‘ le&- Jal
\_vLo‘u_vM-d-cd_Ia.md_‘Uj‘ Ls\.o‘d_\\.a.cu_n‘q.g,m_u.\ﬁwudﬁjg\}

<

pLatinl 3 pmes (6T LT yreands L8 (3683 It caSUT s oo Jlons
0933 3yzleie dleld dle 3oy (9 AS, a1 AT Lgbl als dnle polic
i’ mu_l:. e oty Oof VeI L odladl 5, S8y Jgay 2180 g ag . d bl
NP up_u@b)m@u‘,sﬁaow‘&mwuﬂ—ya_u,‘
da o3 Lol e sazma (T G (39 Gl (o JSY1 e dlbemmy L aomy
JSei e oy Y1 (e oygaal sln a3 (21936 a5 S) B lg Talus Lo 4
Jo el (A133ST 50 jue o9 3] dSuelal died A oy yiea of lshawd
(A1998 « ylae) Balonl ddy Lo Jads sLinilly Lales

9P T ) Al-Amri's Encyclopedia of Earth Sciences _,és ,;;;\., DD



iyl pige ol e L e Ty Bgdbontl 2 hoiesuST (4T, oo il
Leild agay Ladlg codn 6T e Vo el e dalie cowd o=,Y) e il
DS @l oy alid 3layg NS AT e e L_gj\_ull‘ Lagay |
oo @it ol s LU 3g0 (oY) g bl il bl ol sk K.Popper ;s
o 7y Wiles Lmb.@\t«mu\u_m Loyt 3le ¥ syl A g
o>y U daymall susly wlales e comdl A5 s oYl ald
Lame y e galall 3,€0 7 b A gles cnlS eI L. 108 Lgwdh A alenlt
zo-d e wSUL a8y La gag . 2 liles AU AL Laslmb A S Jod 42
Ll s «5Legd¥ cgusd cras olandil s g W s e tladl e Lid A 1) JSLed]
LA e A il gy 2 5 Sy ol Byglia o) Y1 sl O
o dcdd gag Laygal Coarang Aas MU o pioylal e w87 A pdad <8
L o3 5T A1 alas¥! Solud 2 aylad 45sld i da 44_‘.ALSOJ5_&AJ La gy
Blgla Y oda mla iy ual e huad LidTs 3,831 (e ‘2_).4 cu\ﬂa_‘.d‘ S
(p1995 (inise)

Ll e dmpday Blew 2 e dBoun] e goldl bl aggae ygbs
t_.ujo.x_s.jﬂdl_gc_!_mjm.\m‘z?!o)ﬂ‘u_ﬂ 5 Leaie Al ,SIlo ] STl
Lebio aolal Ladlg ingd Al 2 55 Y+ inliall sia (L co)_s-)_z.a\.u.”
Ol palall @ Somy (oAl aa L ) il d &l Al Jady adall
Jndy yu.u_l.\_‘nj..l_u.\‘ Ol s felgew s o le dygeaall ol SIS &l
oil=ll \_u_..Ja )Lua S LS dacntl b oSIf g ds g1 3Ll oo
(=dly ;La_uJ‘juajz’bum_&J\L:g!) LW ol JSgn telly 2 Jody  yalidlg

G Ypsle L graalldesuse NS



Aalall sl a1 3ypum 2 Tuses Lgie oy ln 3 Leblpaly CadLo 2 Juams
Losd canagydl 539 0L Lgilo z130a0 Saidhe ,3SY1 o LaY1 JS (Sl
ol JSCally z15ma¥ly ¥l 2 ot Ll o Lea Y1 el Lol el Lyt
G138 2 5 e¥1 ) Tof s Wy il suna i g0 40 S

(1985 o) (Lassag Junl o ol Ll Lae punid

15 43Ty ylamn (e B35S0e LglS el (503 (puly 52 LSSl ) oy
oo Lo AS ) sia codS 13y do gl (e LS iuad 3 paica o590 4S8y
LRI sy g3 J3 2l ] Covats LaS (21998 ,_rm)m e le s 3yl
233l 353 3g g iy 401 (T - (1948 (i) aleun U A3 ais3
Jo sl alean 31 pailns e Bpnls el pulaal e (ud oS S5
eSS (ailas oy s

(p1995 cayge) Ana IS LU e galad (0,31 GT ] shacal cead
31 L 0135 o Lol iy ¥ alaan 91 Lo L e 91 5Ll pggiell Langg
A8y il IS 3. Aalniie p 2 Aaythy ol deuiiie daglad B 4S =0
ML OIS sl Md‘uﬁuuﬁﬁwﬂtwuuww
s o la YT do i usx_mu_%u_uu‘@sﬁj_mw& i
d.mLuJJ\i}Ia_uJu_gj)J\_gm.\c_qu,d MMdﬁfmjldM\
A M&H&ujjqéAJ‘ﬁM_md—m‘M\ﬁ LLE el
dogiradly I3 miyg aall adas ) 5521l alas Al (e Jaid Gacn
.(Sambursky, 1975) Ja_.

¥, Al-Amri's Encyclopedia of Earth Sciences , : - M



shacyl Jiawg A ¥y oliall e sl V1 S35 o8l cond @ lle 2

a5 9 e L Jobea!) I Lo 45y 5 dally ddagiadl polindl ola sy g e
Ala el 3,510 AS oIl 5391 1is pas 03 celecadl B iy e 58V
LY sloco¥1 o ) g Bl Il e Ay el (65 591 A ml Lo
(La3S pag Ao V1 5, b i ) 4o (T Jaca¥ g AV 5)S0 et
Gadly oLl 5f Glall aasl g el I poliall e iy (g0
Gosan am s Lagiils g el ,ll 5T Gllall (1300 5o Jaaal ] oy

348 pobiall o2 23S ol e Lal csLUl 5a i Ly clsall 58 uid
o Lapdall Uiy LSy (5S35 1 8aallliy 3y -dlie Laid 3y sl Aanall e
il ) Joazilg el ] Gaadinll oty OIS alall LgilSe )
v Ly scuall of Caiall Jadsy & acdall 35lae 38, ol w3 0B LgiSly
s ol iy IS ol Lealodl uSe B oyl il yms Jady 4

(31998 pdas] JLLI Juras e LY

U5 o Lgils 35l Laf cLgie &yl &ugine U 3aldl Ayle (5S3

(AL 33LL) segll ol Ol @3 (g clgayla 29 GILY e g

A dallg Lnlal| ‘cs,}u,_@;cds&i};ﬁ shacoy] §S0g il ag !
.(531984 tu.ué:t_u)jz:u.u:i 4_"9\.: ‘_,_'1 d_m:' Lo...\.lc.j (ML&‘

et (35S adall L AS e S s ole Yl gha o] L Bgcany
1 Al ol e il Tociey dieedd O S La 89 eV




rnlall 5y Sl deladeical oo a8l gl iyl (o pad aBg (S o
Lasly o) G Gl Jug ¥ (b ) Al dalazind ST agls DU
s (35l (e dgorall 2 olbai i LT e it Lglio gy o5 o057 3,53 23
dnodlall Tae u gy Lalg o Joi LeS 09I 20 e DU jllaill Tote el
o3a O iy ¥ il e SU iy e o im 39T (rnanlall) (0 5] Jss Lasic g

m@ww&ﬁ_tbﬂd_mjuﬁ_mﬂ Tawe O Jo tdaglla da.a!
ol Mo e Lajmjp.ga.w&w.iu._wmk_ ‘2344_@)4_»45)9.04:
“SPu‘j—“—'-“u@—ﬂ-”ﬁ“-*S-ﬁuﬁS-”ﬁ—;u-w drs S5 illae i e
S8y Aol el B3las psd 5T Lislio (050 ¥ 3 Lgnld ) el
(1984 i) S bl i 4ual a2 (S L

Do ¥ g AL Ll Laiabay — glo oo Coummy — s Lea¥lo <12y
daieas 130 oy 58 ralall 451y amml £ ralall LgilSa ] 339l ]
2 aplall LagilSa olo Hloeddly HLall Lal . didy pos diic piw el Lgyl]
(32003 . 35Lis) Latl Lol gy 150 elol

JJQHJ! duin,8 bwwuywﬂyﬁwmm}uuﬁﬁm
Mz |y Liiat of 13Lag: Il il diluaid sax G e llg Liilate
onndline i (9Sae shail eeu LS s e ilsadl O] Schuds yomany
OS¢ yazmll Ao peug (S yomad] Alad] e yeus Janges Ll el
el Gl e gl) yomond) (L8 dudi e B11 2 g US| el de yu pe JBI
(p2003 (3sbio) 18T die yow 4585 T g palle 1aa Ll g JE5T 058w

yCP € M Al-Amri’s Encyclopedia of Earth Sciences :



‘:,_"J‘ 5g-alls ‘o_n.a.” S9o= 4.U‘ ui u_xAJ.«.a.” O c_al_zmi g8l gl L ey

d

Mybi«i\_‘lu_\.ag.dfud 4J.¢ajd_wwg.djj‘iu&oj_d‘ ol 9 (4@

Al g Ad H5So O (e ceaadl Acds (9 mLm ‘zlibd do iy @dladl
5531 o)L s s 5l auide Joma 6Y 35ag Y 3 g1, T JolaLL
O Grapall (ad Bty Gudh 13 s Gstioma @Iladl IS 13]) d5] @3 - g
Sslak Ol IS Ol tdadlley Lete calliy a1 el pa V1 G lad () 005y
ua_uguau Lit e La 130 LT iy o il 1308 oy codlod Lo 513 Jls 2
L,_q\j 120 OIS s < a1 el ¥l Al 7y ngs By o oo LiSal 451y

g oy 3Ll G 3 telalandl 3y g e Layils (55 ol ol cac U]
e ALy st S el Ll bl L sl ndl ) ol pall o J525
ellad Lo il sl )] e oo Bl @le [y tee 13a v
i glesad| il 311 B OIS (0 Lgale Lo JS5 315« 9,8 eam il
(21998 cauia )

568 (29>51) 98 A 319,01 Aa il die 3D G0 ele¥1 T dl G

39 sl 2 g pdad 190y 0By (21994 Anyse) s LoD Jo¥ly Glall Tudl
patmg (g9 B g Commnl OF I egalad g baty (Sl ulnd e
G902 (62 egud e Lgide 19aldT Lol fosldl olgd Aapdall ,iudi 2 @ gdBga
Log Jads Lo g audadl 3ol oY eIy (Laasg 35last o sl ¥
Aids Slsgase 13 ed oliaall GULa Le aluun 9y (olajll 2 et
@laall ing Bala e L09Se uastVg oLud¥ly sl V1 Ols taley
SHLE ey Slagaund] oo 3558 ciliall oia A 3 Lgil S35 3l

V' il grealiiosuse E N



Ayl e 5 e Buiang el wlailly gl Lgomiaty LM Jam 4l ga
s Vg @gdl W1 3aLIL @ glsd pag aleani olajlly OISy LS LISy
cilaall Lol iclam (yga 5S5 Laas g salile (L Jaad 1 (g9allg 55LL
IS 268 Sl g0 (Lwse L) Blacal| A gaall o811 (ya danall < LaYl

(#2000 «lyy sT) 3aLL

L35 ing BT 45 (S (cmng (e Jrl) 3 gl 5 1S
I3l el i Y o BUAL S5 0301 2 @ gunlia 03585, 75 Lacie
L1 0 el B ] 430 05l e Ll 093 30 LS 55T n 2
‘pruMMY(MOJM‘)OJb| Sl Al S Lines Lgians 2 an g3
(p1970 (g9u0) oirds (o b\ d a3V aie s SS9 - Blell 2

Uall e aiylaiy daplall LSV (e glawyT a0 093l i Joal al
g 31355 LBl el 593 (T S5 uBg (JEN) o dlels 355y JLBg 2501
A )Y poliadl s lse O3l Jue dde sliyg cabosdo e Akl day
(22000 (plyy 57) Bysuall il sha i JoB Judy o 4ila cling

A5l Byl e Lai ) Rl )l el ole 50 o
o5l i ao e LSS e Lunins Lorgia Jnily cialall oye Jaial o aasd
Lol g (Bneadall o5 Ly Lolidl) By il Gl ) Joad sle o Seuliall
Cemmrol il ol Jie 3y albhs (Lgealy Lapbll ol yalls da ol jwsi 2
@I 2 gt Jaall jyias dalinl oS0 Cablaill o g o Lol e pads
(#1962 (saly) Lgins Lagd @Ilall @l yalls dayy e Jaadl fia Janyg alS
3Ll a3 393 39 g Vol alT ulaal le A31B 35801 Calolail] 3, Say

€85\ A-Amri's Encyclopedia of Earth Sciences ) DD



b9all cdye LLBsLLN Yoty cale W 2ol cdye WL Lgusy e dablsdy
(p1993 ¢ dliaia) LT aloe !

5 yonld 1S Lgily B §,ally odladl e S eulialll (53l s HISC2T )
s 2 o35 g Joo @ligSi Ggew llad ¥ 3] (31996 (Jn) jueuiill (e
Aaleal) e ool daBladl @ cumell 3 damlll eyl o5l l Lalas] g yinsll
Gt G118 yelaico Tl 3ylall Ay AS el e Abasd (s Ao gladl
AL g A auil aluun Y1 o Snaatl] (a8 4T T Jaiodl (g gl oo
e L8O g grmall 18 2 sl i) ol a3 (gl (Jaadl gl dazos 3l
I gyl alunt Ablag e I alaa 31 Lass o6 Ul L 4
JE o jpe 0B 0T 4d S Al (e ST s LSy )2V g Lgie
5T oLl OIS BT Ty i (p1992 puy92) e sl ity Gl
L) (e LS 2 Loning aBy Scaluall] (531 e 5ISBY Alilas ISl
(1992 159 (Lol i 1) il 2] ladll

G G plages 158 e Ll L35kl (LSl ol jie) 0L 3aa (g 5

5 y-ilea ais Lo e e Jasd B landl G 1 JSLAI (g0lall 20 oy (ot uldi
RO Y R | S oAl QLS ogiadeny (@) (o)1) 4a)y Al
Lot ot o Jhid i 08 (S5 @ e gill (3901 5,88 Y «uaidBY

(R1961 (o)l auaia) Guosai i




A Blg,ll dwyudl e (a3 129-204) Posedenus .y ibolia e
il OIS N ASI Bl VLo s 5135 S Bum g OF (0 389 (B!
LS @daally cJlamdl o500 @ lalla £ a3 0B« Jaell A<yl 80 sy
Bl rdisg 4l @) pllaill Jiles allad e ¥ ol ) dasle,
O msmaiy s JsLeci o5 2 Lang dass 5831 kel dad vy S|
o1 el A Aaline ¥ (555 IS5 dalius (re ey OF (S pyzedll 5280
(#1998 ceia ) Sz, Y1 ) i

=S cablaill 5,85 oo (a351-135) Posedenus (yugga gy G-l
el Il Lalayy M5 s 3ol ot “-5)94)-‘-4“4 Jol Layy L puzd
o 1 (53180 pglad (4T 1 9SIl alolaill BJSJJ;.JS 48y (a1993 i nla )
25 0T oS a1 gL gdagn (il Luagill yine 2. onadall 46 L
3Ll gl alabaill e Ry (533 Guplo (o s (oo Lina Lguans e
1Y (Lalll) QLSS ds » & 2 M. Ficino gidid glivule Jody . yalilly
Al s Slaail sa pm il Jae O il e (g9dal jm ol 353 (S)
B g el guonll sLine T s Ilall sl o) . alall Logalalss iy 5
Oy i die o 0t 38,0 Al L@BMe oy dualgdan 2 Lein Lo
(OL2) 1S . il o all 5 38y )3 i S3Lad alpy ol fia
Ol iy o Sy il ol el capuadl iy (uoboliall e
il g2l Glomdl iz yodlly Lgalaily Hlay¥ly Blys¥l Comad Guedlly
(#2004

¥, Al-Amri's Encyclopedia of Earth Sciences , : - R



LAJU J_A\SJS_M.' Lu)laj‘u_cﬁ.faamji‘aj_@m L_;)_,\_S_.uj\ uﬂ)_ubuﬂ_u‘q_‘
LMY‘ oY) Lg.\s_u.‘uij &J’“" 0 ) gy aai LJ3 d_a_v}” ﬁLw.‘ﬁ\ u‘ .J.a.uuu\s
ol o yay T SIS (all e o yaill sy (e e e 400 (6 9
@Aw‘e}@mu_\.auwﬁJ ...\33.(?1996 4d_~.c-)<<M)>-d5;a_\:~u_aﬁg_ﬁ‘
L 3s Ly ol o om0 el (S0l JSU ] aygie 4539

drg o) Olgrias Al (120 ey 243) Plutarch s sllssls sy il
o sLBanl o Ao s Ay e sz e Slialrs e 5lue g (el
Letoin 435 pe3l 5 Lawd iyl p3osll A aliine Aydaals 351, 1a) Jluci
5SS g . (Sambursky, 1975) 4 uilell dalall dacdall oy 0 & in o ug s ylaglo
o3 g el s bl Lol AL iwe e Ilas LT Ayl o2a & gen
Aelall Caylall e 5S35 vnlalylly ol e oty el lates
Laud 53,1531 IS ol e 5T Lesd 3830 - pamadl el ) eling Ll
sy lols 1B ¢y e Lt yand & aSy Adladl g yinga Aalatl

53 il Bl 9ol Ayl ] oot 2 ye3ll oLy s sl ol canaly

ey 15l 2 s A5l 9ol A yodl s Al BT S5 o |yine Leo
3 5T Y] e O JEI 1 a0 Oiping el 3,515 o (150
fe gungll CaSIAEN e Lolad 4l y9s R ywy duladll 48 oy dogieall e lis)
s JS OV 8,508 Js Aoy 5905 LeisSy dasial (e gl Gl cpallie 2
OT 2 el 5 13ag . 53T L o Aboligs <3yl 13] V] Byaglall 438 e a0
i oam 12 () B0 B ponlly oy S o505 ()l sy ¥ e

kj.mdl’aﬁja-_yu.\ac_b:r_mds_mj Lul.\u\S‘J‘J;Lu.u Lnaji\.m‘u_u.u..x}}«.m




Ol coloi¥1 1 2 clymty Y Laudn Loew odll by cnm o310 2 ¢ o ¥

293 &1 Lgd Gudd T Lay (JgBinn gomi e oy ¥ sl pomy O (S o g 13501 1805

e S gz G (n el (e JAST Gy Vg 1)1 85 T2
Ll 8yl yadl il Lisds edll el Lo oty L

o Lo oz il 3 g ga OIS ALyl O gaw) by, OF gaw Hlaisbig
ol o S Lo iome iy (1515 1S 13] « peBll sl (58 cre g sllasls 5S00
e 0¥ (L allain) (Sa Lo 2,8 ccilaulag Loy daing daniiet 33La JS25
02o¥1 Ol s ulill @37 (ST 3539 (g Ladle 5L s Jusiall
LeilSe 33T penalinls I Joadi oy s (e e l3 5T s 093
st JLEY IS Ll ¢35 201 IS g3 . dausll Lgﬁm‘w_._uu\
OF o 2 coladil IS e oy L a5 5t il g 4 T Liany Lguans L3
B33 | Gpmd o e (BB 5 Le s B0 13 (A el
uﬁuwmwuugﬂﬁbji L.u.a.]a.m‘_,_” ‘5_»<L_°....\.a_14_slﬂ
Lo A2 g oyl o e S 1S 03] oo s dagy o sl
) LY el 3,68 il alindl 03550 e 4S5l JS 2 dadiaiyg
2 Al Y1 e Lgandil S5t ciins oy V1 G138 (ALl 5 oS dia L3S
s ALBLall oL U Jiral ) 2 301 0T L g (on o3 055 U
O b_uuc_o'.u 4! ‘ALMAY‘ L Ladlg ‘ujjjijjﬁu_mwdw)>1| ol
LeS Y . gl 3lasitly dal] L o ) clbiad 3005 el 3ule dad ol o)1
i oy V1 oL 1S cLgia 0555 1 513 1 L ] adadl aliond
A cLing Lol Jau¥l gomi Fe 3 ey (o301 ol Lol Lgainsy L
-(Sambursky, 1975) «Lgas 4olgidl 2 u=ng @oeily ¢ -G S olb LD

SCHCH. NAniis Encyclopedia of Earth Sciences




u\_s.j).!a_” JSLgﬁ.a_»j 4‘...\>~ 4.;::.!4.;.4 4.u.sL‘>J| iu,uPJUa}\ﬁ 4}&}’4! 940 \.s\

B A9Me sg>yg ‘_,_L':. Ol Ul d..\.g LAS ¢‘:,_\9~‘JJ‘ g.&\_‘.ad‘ ‘_,_\.:. d..\.) (L@)‘

Joms Lo g 57 uins Tslewadl alya 91 e Je i 339 I Guseias SLAT
lowall (158 dagy 301 3 il cLayS e sou' Agmia my¥l e o alen ¥l
bl Jumill (Llacumll) b€ 20 ol a3y (21941 (lBsl) (ann Lean
o2 dogin 5,83 GT Al paldng dida ] Anylay alua V) doghi e G|
Ol (ysSI1 2 A0 1okl lay Laggn 13 3BLE O (e Cadewl — cuun LgisS —
Al ol g a0 dj.u.i d.u.\_' uMWd)ﬁijjs.ﬁ ! <l
5 msﬁm LeS Labas — (35a1) ool 2 il LIS g Ll ol
5235 Ll Bt LSy (o (35S 301 AL 0511 LaT - daml | gond i3
c..;.cxd.m‘...\ﬁ!;.oud}u LeS o(cemitl) Jan¥ som dadod LGS gads 38,00 s
Do ALAL L 050t 0553 3,11 35 Bskae W1 Lgie 5 0 Y1 S pa somd 4
plaiie g2 ey dagludia 3)gun Lies Lgwnas 2. 555 5aluns bosiing bosiin
u@mmm‘w‘mmwww\ww e g . Colsall S (e
¥ Lelagi paled Lagmd Aladluall plun ¥l Gy T T 5y (85 30y
oo Lebaicn yusLel JLEYT 02 Olp Lisgen <1 3 yuiaall LgILET Bontias el you3

aln 91 Jie dogiall G313 e 3ill Lgpad (81 OIS sy gglually calgandl JS
oy Jal) g LgSym B 7 gings Lol Lajglet (o Loila (6,391 alsall
1 I ALE aluan 31y il gumdl alea T e T S IS 251301 ooz




"'\"U'” w&u@.&ug@)ﬁ‘ u\ﬁ‘\.ﬁL@J‘iﬁm‘}@J‘iMb b}."i&ua.m
((me)S.a;uou.u.uLn.Aj.Slga_MﬁT ‘...\.Au‘ Lc\.su La.ud‘c)b.d\s
55350 549 39> 9 3,88 Cate il U8 (el u! La;y Jdoeiwyg - (Sambursky, 1975)

‘fL&.b.B.‘ ((&J\.&w:u.u‘)) JM& O‘ c,.u.).;_”j cJa.J.u.tj S99 C)jdo:\.ﬂ.w%o:}e Ay O
22 22 E
celadl 2 Bty 2By sk £ Led clal® (e By yag

oyl o yond | 3y ¢y B3 3980 2 L) ean 9,23 0S| ping
u“ujg_sjsdsuu (JLB 0y ((slawilly ()5Sl o Aadlgll aly a1 1)
Lail o M_mw—«cu-ﬂdﬂ)ﬂ‘dam‘ﬁﬁwﬁwwWﬁﬁﬁcJaﬁ
(p1971 (g s) AW ygs LeY alizes ¥ 4SS s o W oy lislg daday oy =
Lgisly] pammas iy o Ladly Lgunay e al DU, 80 Wi elliy 5,50 g a9
Y L 5 89 LSy g 8 630 05 B Lousis Let 0S5
D) ) G S35 cqocumdl 2 B9 LA yuaail a3 (6] Ay
dogieal| 31y 2 Sl Aa5nl 2k ag sl amy La gLt l e ping g2l
gbﬁ;h OIS Layy dn b a9 . (Dugas,1957) \j.«_:ue. \L_:u G @5 (yag
o8 e i el Aty i ) A Lad) 30l gl il gy lall e
+Lgie oAl el Ja

Legi Lo sy lall 33ty (6550l JISH Lol iyl 3,S3 o loglal 5 b

Con gl Lalan T (653l IS 51 el @t Sy 3 e e S5V gyrlall S Lasyg
3 s J8 W] Bdgniall (558l (50 YT 8y JIS Bgdd] g5l (033 o
S 2 eyl 4 STy han¥y Bdain (653 5,0 SI1 KU (6,5 43 LSl e

yCP € M Al-Amri’s Encyclopedia of Earth Sciences



e Al sVl 12 o d ) Lglad s O Wie 0o Ma gl e
Grinn AL Tus 35301 aggae O Lis das M LeSy . (a2000 (o)l 9f) caiall
oy OIS Lo Catimy o dae 5y A BSIL a by Lonie A3 38T Ll
LialSI 5508l 4 wndy oIS o (Jadll 3581 a5 gae dayy Lodic gla )
A dasgia OIS o STy . Jasll LllEml sias W1 Laii gl ¥ ull 53l
Lasy 30 $9ad bl ajoomd o g W il yad cye 8350 dagd LS
Slaal Suld ail pulad e udg send] (339 4 dinly OIS 558 Jie IS

bl of goley dland iaey (ueandl A8y Hau Cogllal] ugadl

Abu‘uw&yéﬁ—*ﬁdsmg«-c‘ds—wte)hm-bﬁﬁ‘@—’cﬁ

ST ety fyag taBgd Y\_ASJ_S‘ B g Se>g Loy |0 GLo MalS RERY

By 399 (i @Ilall sl T ol oondl @ausndl oy o Jslad] ol

ole Llsnd susy u‘ XA TG PRWN S35 ! udid) Busg o 4 BB @

3o sll o2a Yy Ty e Lasen Las cluay (53001 Jaall B g (o35 g Lall oy
(p1998 cdua j0) 03929 prud g ity 3pa sl 2 L S slid Ldal

T. Lucretius Carus yug— “0,Sql jugd o Slagydl cog  wlall oS

Ay Lgaren alean V1 4T ¥ 1 (0980 danls o) 2 (2355 55 253)

(sl 2 Aigline Ll sty cglaia cule yaw 351520l (e LI 1,801 2
(£2000 (La25a)

adl yalls o dayy e ST (pl cpill) SV ol Slagll BIS L,
(1997 «sslummy) pedll 505 55ty

5
%489\ A-Amri's Encyclopedia of Earth Sciences ) "8 4



Ogel—ulig o yalt e L _alall

(remela) Sk )y ol e e (ygalally oyall clalall oo

.Sju)-}u.\_m‘j_d.ﬂ(&—'ﬁ_@.!‘ M| L,Ja_w)'z?\c)l_lcm‘ﬁb ilie da oS LeS 29
= Aodladl 3y ally @ gy st ) Apel ) A5l A8 lall of e llaiall
o2V Aol dreladl Az gilly jueS () (egilaiag glyde Laud 5lec
Lalall (e 35S e gama 3y allall 03s uys By (50t sl Aulie )
2Cell Y1 IS 3 T e cpactiicna < Lgagll agin Llglma 2 xalSlly

e Y o= B gl plashs (6505 o ldl Gigs ) g pualy
Aol I JSEIN 2. Led] Loy Lgindlsdg dudlad! Tsang (e of cpall oL
Cooind] 3)S 15351 Copall 0T pe¥1 2 Le Jor LSl 05308 0 37 (621 sl
3 sy 3 85 Y1 s G5Bl s Ismiogs Lasle 153135 olisal o
e alll dang Lo Junig cide slys sleiall 138 2 0)id dlac Le 30y oyiss
(5201 IS8, Rl sy O Lol Ll ) (g sl Lo Byl
i ¥ 158 (S0 I 5 s 13 2 ) (T L Vg ] B of L oo
Jinall (e ele 2 ula¥l pslgla (hindll e Oligdd! @elid (pag copall sy
(p1934 (plagh) cagd Sl of calasll L
LU s alle tamBli g ouiis (il 0B e S O saLaill eal ] JLB
O S BT cagas g ol J5 g 0B sl T eehg vee o pmdd alal!
53211 8SI1 (LS Sl o e —lid 4Ll T3Ls s ie 353 5Ty Sl

¥, Al-Amri's Encyclopedia of Earth Sciences , : - M



R Cn e s 50 = (12010 1 rasedll) 3530 Julal) oL 380 Jicd
)-LSJ.M})-M@Q‘J .sb.a:\.u@)(‘:\_g.g.ao)\_u\ ol ag . Lgldi 5499350
Al e Gl Sy g ag AL Lguniliad LouiSS Lgas s 33La T
raanl) ey TSI ] S ¥ S el Lguin 8l 301 5L
G sl 5 ulle 13 (aslil fiia alll dasY s 13] . Caaily i

i 3y s Lesas Ty day Jlies dile (o yue | 407 L5839

fyo90 9B “aLu:.‘z!‘ Ja}mpsguu.d‘ ool g8l fo LAY (SuiSIl ac wal

(sl il 2) LES af o) Jsisg pletal S Gl slale 0 3L o
g ol sall el raliine 2 cmidl ale yal o LSS (21991 . 3LI1c)
AU A e il aletialy dasy @Iy Joal 03 QUSIN 1aa (T 4Sisa auyi)
el By res sy I3 cye sy 45T oLY 1 ] cialy Laay (w1981 (4S5 ga)
568 Lagiay Legs Jsbie )3T 35250 aiely (21950 « g sponlly all 3S,mg
L’-‘Sjsu-“‘-ﬁﬁ-‘-”d-’m Lo 55 «Lowadi Sy (o301 0ly93 e JLi L‘-”—*(“-‘-"—' LS
)LJAJ.@MMM2O¢}J\U\SM¢MJLJA46JM_x.uc\.r_\.m24‘aj_x_s
lebu 8 e ai ¥ oYl Gle asall OISI Lilgh ol dagy o sy iy
S| s LeS (41997« puiasS) dazs clelis 53 (e ueddl 4 plans
docsy Nl o Gunadall LSISL Uy 42,31 35 Glgr =Ly (¥ &Sy 000
JS 3 N i =Ly )V T N 3Ll 12 209 . (1950 (s « IS
’ TR

91) XS o ugae ST uaY (g5 i gl & g asma Gl g

V' il grealiiosuse E N



(‘32009 tu}t.\_u) OAJY‘ ‘_,_La Luo-'ém Jae LMJY‘ A oil uU g T
Lesd alad 353 3329 156501 @ gl ol ¥l dogi o 2 15 5imy 0 gl (inay
(P1991 (31 e Lgiske (e calins Lgiuy

3525l 5y Sl (s 45T sl oS U 531 diing) Jsgma it Jolis
il s 2l 353 A (s MBY Cigraill (gl g 1) LIS 2 (sl 2
i 53D 33y e Ialaial 53 adly Sl 3y alls i Alglnay ,o3lls
e (5 3laTs enT el Gakd e Ag)les SLSIN 1ia 2 sy Agsle
s 103 adaT JLBy A iligdl (e Lo yle s e dasly o g-h:'/gi*—”
O ol il el 29 oy ol Lt 2 eyl Jeall 2 el
el Leayil Lo s JL3

Gl gyt LT cnlie 4551 50 2.9 44 4 J93 4 ALAT 21 1 oeni I3
{3 (35l waled 10)sladBT Al BLaMS e b 3T Lo e Totils cales
Lzl oy pedll 3530 JLain¥ly plem¥l om Lo of JSI5¥ 6T, oo o
eSSI it Lgdle st 1 5531 (n yal JSB . puadall 3511 ¢ Laza ¥l
SLEEY & gl all Joad . ST 53linly 45 ool 2 SsSU Y o6
Eodl 1a 2 @IS 3y - JLaEY) dny apaadlly @ln ¥ any Juladl oY
Ol ol N—" clhg L fha 4l 2 Cagal sl |,um.3 Jsall 19,587y gl BaadMs
AL 03 2 Tgomtin g LY cny e ST plain ¥ cay slall ] i 353
(p1997 g9a0) colall AdUall (631l cpa clId il g 53l

a1l 3, alls ul OgoMaly el o Al a1 gl olia opa Al ‘.>‘
f—S‘ﬁQ}AﬁQQ(&L—%Y‘) d.\_\.a}\ﬁlagu.a_ug Lo choms Ladte 133 y5adly

yCP € M Al-Amri’s Encyclopedia of Earth Sciences p



asic iy @uiiae das e (039 5 adlly Guadll moa’ G (2,Y) as
Elnionlls Lol olie caitomid Lalie§ Sl pany (Aomiman A 5udo ol g
e et S oy BT e 2y M S 2 b e L3l

ey (5,31 s Jolall Aasdladl 5T 4S5 Lo sy a1 o plall

el 1 5003 35000 G sS85 bl e il 3,3 o sl @S5
B g Augeally 339yl (e ol e 31 2 Bgaline o 91 A0S g Lgir 58
WS- ISP P | PRTI -V g REWEES S TP PR - P | REWEE S P, A
il 138 (g (21996 10y T i 537) e o y5lme ] dLliaomil (3
dalon] dat oy Aodlatl 3B Jalge Buad 3,3 o cls @l ] da s
o5l Lad Lasysi osilad] o yls Le e aga

B398 (0 i o5t 1961 (39 (e JAIWT e i) (gt Sild aluan W1 T @
(el (ndatl datad) 3,0t ) Sl 9o LS (Cod (A

(O 3939 (0 0 W (1) 4SO () ol qusstl Ol ©

ol sl Aol (e ST a pSl0g 0 BY () et Qi ®
(2aladls dol,¥)

b Lag g (oo Jualsall oda cyos AB3all 55 imy Liniiny @ csls (S8
5533 IS Jad 31y 6y 5T Aem (e Lain e Jalall , 81301 35 Lemadle
o e orlas 0 8 aLadl Bdldl 0505 oLl e 53

<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



Lo Sl AL <3291 o el oy 8 25,5 01 sl s

bm}usmjﬂuuji'b_my;ﬂdsub»ﬁwbaﬂ&mwmu
3 el AU L@;jSJMJuJ‘UJ‘oJJJ.\J_maJ_m 3 Liglacie Liy3 13l
coalady (o VI 5T ubﬁy tJLas alecad¥ Ldiie A cuin| oY o el
s | Ly don g OIS Ll coillal o5 @ lall cilgn 2 g
A in pilly g pall Bygleaall ly a1 JSLE3 AuiS y 52 LY Bl

IR

-~

dg>9 e ﬁLa JS_‘_‘..' (p913/22300 2_45) 2313 )5 ol @l Bl gl Eaasd
Bl 05.2! 0555 2 Jlas oy YL LiBlad| 343 4 aByg cdecs Y1 duila]
O 52,3 e G i Ol s - gaaad) alua 3 GOl udsLial
(JE (e @@l 2 LU A3l (o)Wl Aasdl (e @@l 2 L ol e
oudy (1898 LAy3laya (l) gl il (I pmeand) Alpias ()1 Y
Jam! iy (5201 B 31 2gdlandl i ) 35L] 45T e a0 g Ligle
Les duny (1S Ll g s gty (e S 4] i 205 el gl cusbolial
I iy LeausT (e (o 28I Ll s

3 toda dosls s ol ddgde o yall (el yastlg clalall e due JBLE 1By

i) 43l 2 (2903/8290 ale Lim olS) miall ol (st 5y S Laia

O ) 4018 2 (41000/8390 25 contall alll ue o1 i g o0l LS
(@dBY Ao y00 2 qula|




Jeaitl g Ja1 5 - A3nell edls LeS — Jois (@¥1) Sl Lle s oIS
(P1950 55w 331) el 323 5ol ST el 055y Ly Candl o 23315
M‘ﬁwtjdﬁm‘ﬂm\uuduwu&uﬁqusmuﬁj
U ol (¥l LSEal wiila 521 dan a1 G il ) sl e
Mug\ﬂ\jwjmdmus M&UA@MQJMUA,LM‘W
S aganl o Aty (Sl sa JBI O Lo sl U5y (1928 csaluidl)
(P1969 558 i s rill b 5l Balag cs il 33Le 51

Lo s (S o 5Tz (1329 oy JBT) Lle sl 3)ke e Casaglly
] BBES (e iy Les «Lingl iyl 3oLl Leily ccoaum Zammandl 35030
(439 57) AL g @ewmd| ALS s oL ) 335 0o Ll (e eladg . (1968 (oin)
rmaleally opall ralSILl U3 (oo ez U1 Ryladll HISEYI (e 5,53 s
30T gy (B35 Jud ALSI) Aaaond ngagd (o | i olSHy SN Gt
aas ety JE1 lade Gle olyise pdele Luusudls dglo I of Lilinll e
13 e Sy g Ba3 o gy Bosho 11 3 S g0 o260 OIS
il el Lgie sy Sl eamd] 2 25lS Bysla )1 G g il canamy
disghey ciyglyy I3 yeds 13) ezl Aritly dlit Chgyas @ 389 allla
sl 11 (po 03k (capinsd CaI Lo LY (52 pm0 0 23 4 335250 clS U
5395 o1 AL b 31 2 LBl Lacsh oy SLitLE calay 1) Jgoring alSoins (yass
2 (@i OlaSy JE81 g 2an1 ] 1By 4nl duylad cils ool HSOT a3y .42
(p1997 (V1) ety ol

bb Ld‘a..x_muiuﬁAojﬁwubuﬁJﬁgﬂ‘du‘ﬁM)&ﬁ_ﬂAj.n.ﬁ
J.a_u‘ || PJ" \_g.'\ﬁ B399 ! yall Licay I5) Lidly 1 Jgad el in 2 \.u»




slef 3g0 Al Laliay 15] Lo Jawdl 20 Jgunst! L,_;'A:assjﬁ Lgo o) Lilata
’(?1973 Lg—ﬂlﬂ)—”) «d.a_m‘ ‘_,J! 53_3_” el

(i b ALl JLie dylony afiel 2 (S el o il aie 5
Lkl oysils bsM 5 2 lallie u ST Jo Ailad) LSy Gad oS
@3 sl ;\M\&:\_s.mu_\:_ua_.a)&_wu!j_!» Sl Joas Loyl
Lgie dasan] slal T iy Gads L3 ()31 ] 6565 Laie dasials aely
idly peandl (e B 5 ATl Hiag ()Y gl Lgaladd Lgd atsll 5o
S L83 1 2S5 O iy O Joloms 58 - (21997 (0 l) el Ay
4_u‘.\ 4SP ..\Jj.‘j @Lm‘zﬂ Slay| A La.s| Ao Lot s W Aualadl Jads
el
Juosi B o nalall 5l OIS BB giie B 5 (e dusie (ol LI 2Ky
a0 Lege gund s «Jadilly gl (el 0 AB3Mall oo 4]
Gl s Jas iy Caasl oy enlall sl 3 a8 s JLaa SN 2 e
Ol oy (B 2 daiag ol s e 43Sy sl o i
LSy Ae prw i @ Caaddl ey 1) s (Lo yd (IS el (e (uSally
JuE) daie (a2 38Ty Caiail ey 3ol 2 oI Sl (LB AS ) ey oS
J5 Y1 iS5 L 2l ol 53 (e gt ] 35LEY1 (S g ¥
d_gmgmuﬁﬁuudﬁ\bmu}ysmj oot 2 osle Yo daul
m‘muyfumﬂgwmy I3) LSS oY gl W9 gl 2 gitl lggll 5
e 2 mumwall 4o lia 443#:1‘_}.*@4!34‘]1).4!0.4«_4.”@@& c196dl O
odatial 13 (L5Ladl) @ils ol OIS ol — dAlll @ gany — Likgud e oLl

¥, Al-Amri's Encyclopedia of Earth Sciences , : K



ol elalell i yan le FLals ds il 128 2y (1975 vaygie o)
pmilin s 1 Al (Fin 2 LalS a1 s (g5l bl
At uﬁ-u‘ﬁ‘iuﬁui\-‘m‘u—w&ﬁ-d-dbwdsmuuw@ﬁdiw
B e ale Bleiwains Aiiys Aiian Aalsd Lo ping il <lsgll (s
o algy dod oo el la e AB5dasy 2 dy) LAY A0y copa By

Sl bl gl 4STy .al971 ale 215515 cLonal

ooy mlais o @l Do s Alua (V) uju:.n odila sl LusBl
Pmt}gﬂwwj‘u,sﬁyu&ml_b_uwbm‘uﬂ Calsh Jady
HJ}.@.E.U Jj.!.l_u.t L@.v‘ Y‘ d_dquJuﬁJouJ}Ubu_bﬁcOAJY‘&’a_u
5_1‘:)_\.19» p.u\.d;j_\!d\_"' (u‘jb.d‘jujﬂ‘)u_cmi)b‘ip_wdydjs_u
u_ac\_dLALﬂtagJ_A..u}b;a_mu‘ b.‘:»d_q&\.n.\_m)‘j\ﬁpua)}]‘il_dﬁ
WM@M‘M@/‘%{““W’(6197S ;Mww|)(<§54‘ L_AJ-}AJ_B:(.”
Lo, 505 Jay Lodladls Slaled LaySye e cadyal (o)¥ e p 331 (o) Il
Mu‘hd‘wyﬁ‘u@)y‘&bﬂu‘bdﬁﬁidj—‘é \_A_,\.z.c:(q_gwnl\u_\.c.
elo !

<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



a1 ) o

FST g Gold LelS dode Aadlant! H5T anatns O 4855 G Al @il g Lgie @S5 A ALt | ISt g
Slads e c_,t.. Ul (e (e i) Aol 00 2. gy et O s 2 (A1977 (O 1) 251 et oo
el g ya g AN M i Load gty 61.(A1978 (ol ) dn jLindg At 131 (12, ¥1

el e R I e e e

3yt Aoy s =ls-ells G2 HD i Ll OLs 53 59 il
OIS 130 5081, 3aBly oWl i yuewg oy = LUy Yl sy e
Lg.emJLn_uJ\HLuJU Ayglall al ¥l 5 505 UE34YH M opn ST
cLLy clsell e Loln aily lef alan ¥ e Lails L Lo iy (T

PP ,ft?' Ak-Amrf's Encyclopedia of Earth Sciences ) S8 ? <P



S Al dpaslolsd Qlad (i) Gudaliall joes A130a g0 tLgiles JS (s
ooy Aol | sl Apols ) jidn 58 (31983 (oluegll) ol
Bl 25 dlays ol Ly e LaS i ualalial] il oy et Jibess
s ol egll aad slpmg oluas OISHT e Ly daing Loy po) ¥ (e 4
ddadcung Lgbgd (oS diald 2 Ll 2 548 (U] cemd) Lol OIS e
e dand aliSy eVl Lgmla o Al alad vieS (Ja o Lgomla o ] dandy

Lale cciila JS ) apuadl o33 lad (0 pudoliall e A3iey 48
dde Cal oy YWle L duls e Glacind (b)Y 5439 4743 Lo 4840 oIS Le
coladl als Y (U\M\)am‘ 2550 ¥ 3 Lol oa (ya gl (¥ Ciliadly
5T ol o IS 543 Budladl 5T LI Ligeis Lty . (21983 1 Slosegl)
Oaradis Lgdle oo pany cdl] ;Y1 Sy o0 58 A1, Loz Legie SVl
Lelei o (o) ¥ g 2 150l el clgmla i e e gB9Bs 2 AalinnYL

M sl e paedad o Lt g8 IS 3, Sl HISBY olia & gy
eSS Y A iadSI @ lae 1268 (Lgidutony @ gleam! gl il Lasie ()oYl
) el Gy T S S gaall cpa 12ia Jay \)S_a_u.a JsLey Lacteatus
I Sl e Ao e 8915 Gkl (T eglsie 2 5 sl 1
((p1981 (aSiga) Saguushy slad Gulill aladl Ty (oY1 ¢ys

S Lanind 2 |yl (ALASY A8, 4515 Corve Ll 4 ewdy 0 La g0
Ogdiay el il (e 5 ESIN IS eallo¥1 da ol im0 raaslsS a5 S
o Leidlad ddging 558 dadcwy By uraslsS O 15 I1a0 An i o)V o
cA09,S oY o fgalay

B\ Al-Amri's Encyclopedia of Earth Sciences , - o KL



09 Onobisdl gt 3l all 3y alls pds wnall jalb ool LS Jan
w3 syl B2 15l gn 1 e o3y alall 2 ol auly L G o
OIS Lol csla 1 13ks eI e 13] ¢ il ope L3 Bl (T pudiliola
LY Glaamily a0 Gusladds a3y sianll Lode OlS coans 1305 el Loke
23l el eMlialy al) I3 () eguans @ dg LeisScm Hyandly pmdl 2
oAl ke Bl e Melin aaing (@ ) (Bl cailiaziy

Ja1 393 55,05 e (41000 /8390 ale Lim 0IS) ()5 (0 1So sl @IS
AL Al 2l g1 Lasers 1 (35301 oin Bl ey oy 5850 2
ol Liliie (653 EDLS o palioyllgn 113 2 JLaB gy T (g5 3
3ol e Lall o Aalin 5,5 &l g 3ol glls R uuilonieg ASLae LgiTy
S0 0193 LajSpay AoV (e L2 T LTyl Acalias 3S,mls g Biladd
29 Lalil o 91 360 1) A aiSate Al Al a1 555 315 1Y)
oin (1988 (5l ) Loy Blamdly Laan Ailawiills Aol g 11 Al
Jo2al @y eadd Agloma gud (Lol (s a] HISBT aa jsglall soat e 5, SN
U ]

LeS datim ) Ayglecadl alya ¥l cn oliandl (658 Aliws Lawall ol g Jolss
OF et @i (i J1 53T (g yatey @l 50 . A )31 Adlandl (e (530
: JaglBT Aay )T 4t ol ggll daug oy ¥ B9 By o
gl Slgamtl avan (o Lt LA Qi 9 LgBgBg orw (1) S8 Lo Lgin ©

(Olgant ace (o riant) 598 (Golud U dawigh) 2 298980 Lgt i g2

9P T ) Al-Amri's Encyclopedia of Earth Sciences _,és ;;;\., DD



2935t Lgd o 92 (LI Jie Olgand! S (g0 Lt Ellatl p a0 a0 B Lo Lging  ©
Olgad! aore (1o 2831558 Dglead W dawigd| 2

Ledl T aomm Lt 35,0 Qi 98 daiighl 2. Leds39 e ) S8 Lo Lgioy  ©
Liai LAY 35 10 (251 35 00 OIS L 45% cdaaughl 3] Glgand! pian (0
AL OIS L G2y ¥ 5Ty o)W1 35 e iy JLESYT Gudolihe 50
£ ¥l Bl CaBy G 2 Juamg oty e Grwy S ) Colila
ez 02y Oyluad 3SHU Lgie 25 S cellay (da Bl Jgon (ia Ll g
o) ST Bl g 3,8 Lghl i

drogias oo slpglidawyd (oy¥lhgdywd B Lol llanglly ©
(& 3) claalt Olgn)) bga 3G aiagl

O3S 383 5V O ugenllang shacsyT 23,1852 359 43 (1S 09,53 Lay
J= (e A0l (65-8T (o pa (48 I g gz eas Lelg (e S 4500 Leils
daioms Lo S e Ll 3038500 5555 Lal LaS ccnlganll JS e Ly damy L
LSl 2. ag alan ¥ Sl a3 Tyl oy piting @ gl ad LaS . Lo
LaiuSal (e oy La 1308 (J 21 o a5l Cangd ¥ 3wl duulall
LS o S o) Bardilyg c )V 3850 5o Lty S o ALEIL codions
el B3a3 1 ol sl o Ll (L33 Baslly (3811 Jaly cda il g
30 2 oadl e 5Sag i) p i apdall SIS 2 @ baih o (s
(e 2) Lawatl olea]) (ol 2 d dassly (oYl

1315 Lagom o g ) dgand] vy @eandl 2 5 gl 1 3231 & o
L SIS Jace) gomd OlS (3] cciian 568 e dU da ol god IS

9P :?“ Al-Amri's Encyclopedia of Earth Sciences ) "SS9 N



Lelgn :0igd s (5T 5 ye JE (e gl ) Lol o)l 55n] g pms o
s S SIS L) O Jrl e 562 ol ua_u,s_wb S|
= u—‘> 1309 B 5y Y] T Y4 Lad15 015505 S gains e 4
550 525 5501 0o Lagler gl C_@Euwuumu‘,\_ﬂ\ Gl I
By 2 Uiy 8y Laad e da ol 5ol 01 0l5 i ey oLl
(e 3) Laall olya]) s 1as @ Ilally slewl

O Acsleadl L, 112 s> g0 3 aall e Ale e pad e L ie uBy
Laall (lp] 4 8 dasslall Acale ol 301 cilonlall bl v
AT 2 gy e o Ilall e B Al gy 553 ua &y (e Sty 45
o 550 Lang «adpantly AUl sbewa ¥l arex 2 Lgilatgag amilils oIS
(e 3) Lawadl lga]) (il JLaSs o355 alady @ ILall

O () Lgie Cpamtly gl Al il g1 55311 olia () (5948509

Ayghe el aly a1 S e ol — Ll Agiloal iy Loy i Lisians
o Ol [PEEROT- B W:r- - N | W | uajy‘ 05S pa A yday A miny (ygudiay (“-G-’ﬁsﬁ
S pa L@ﬁwJY‘AﬁHo»‘jwiw@Lu\Mu\aﬁ)ﬂ 55_3.”
t@&dﬁubj)ojﬁw‘}d‘wdﬁﬁww‘_.\S_Aj» 0S|
3 giin o gl ol eSO g oI cyalil) LAl e e @Il o

Fw.3 ‘)_"ST (3_14‘}&).” 33_3J|)u_u.4%c:.«:=u_..u)_757 MMHMU_"'&

)¢ € Y\ A-Amri's Encyclopedia of Earth Sciences ) S8



JST & 30 el ilgmpelall @libosanll e 17 Ayl 2 2ll5 cogal
((«_1 A) Lantl U‘Pl)« P|u34ad)*}@ua_@4_ubjjw«_g_¢a

ol G oms 431 039,800 gl 2 N
aie alall ag 5o Led raphall ons dasugie s ag oGy i slygll e O
il =15l OIS Ly ol y g sLLT 59 AT 5 Lag colwsally 550l 509
ddpang dod (G sl Hlo ASym Gany |page oy aly alally LU (e
Ols-31) ABlalll (e 4 Loy duailay 4yls 0¥ by ey hnay
(& 0) Lol

il Caalll ol s Waganiind Gl (il g, 01) ine (5o g
2B ol s 55 e)—*ﬁ‘ (“-‘-“"iﬁﬁ-‘dﬁ-‘-“-"ﬁ‘ P e Cenly gl )
L@ujq_umﬁ.gﬁoj‘);d\ Y P Leoic «MUA.U‘»U_M lgming uBg . dia
ABlall| L1 1 Bl jguall Gragy 159138 pluaa V1 2 35801 e 35031
((23) bl ol 5)) eplean 912 350001 Aoy o Laslig 3,1yl Laudss Ll
zob sy o) Ol (0 ol canyali (e Ll o o3l inll gag
(1935 Ol o =) @Alelall B s all e gHladl cadalll oAl 5
Jlma (e 58U g sy (e, AU g gdn ety Lawall Olg 5] oyl o7 Y]
pogda ydgx 98 108 O L g alua V12 39 il e 3,05l 553 Jbo o
LIl of Jasdl

tIY s 4l (Ll )1 9 (B9al1) o Ll s3] day O i (655 T 4l (00
el 9T wluma gl Gugrume 112 o Lo Sins @gad 3531l aggia O el LeSa
cguad) Shiadll Giall Gy IS Glac ) V1 el ooyl 52l

V- vaYipsle L grealiicsuge S



il Cdalll s ll 1 e gt ine (il g1 B 3M) e sy £13)

B udil] oy eginct (o Lala iall 1s ygls By otas e 37 4 (g2l

olean 1 e 2 0yl 03530 Ll (il il (e by LT 15,8208
(2 3) (Lol 5l5al) (Lt TS i de J5rd cnamr e &1l 5555 5T

Lelall A adSIN T d,laill A, alh by (s ooyl La T >fad]
Vig Wagmadl il g 30501 e T Ly padl S0 alil e gilallainss
Aliey B ol dia WIS s e JLas oF Joslilly Lia o taill 3ty
a1 sy el s SIS LY il A gl

Locie: JsyeiSle Jab LS 0g3ySi eotad 3Laioliy 1 yusail] guais oIS s
il Waagas ooyl 31 anliall Jisdl boshad e el 20 o
03 55l Jlae e el 1 Toiine scolamio Ll 131l ol

553 o L dicudh Balall Ll (5508 $las (o001 dandh (355 LlLaw 515
2 Gl (e Lgie Uil Cyay ¥ a0l s Lidde 3y 0lS03 Sl
s 3T iy 40 Lags 0S5 oIS 120 wenlin pill 3liimy ¥ 543 cLiunla

oyl 12085 (Ll A, (g7 Aban DUl ulall ALLEN gy all 5l Caunys
2 el Ul LgagaSl] Jy il Bk Y wdiila (e Siaiy (] oy iay
3581l 352 5 Oobagean Jald d—w LT (e (5ol Camaliin (o yduall 301
(‘_,\_J}M,A\)JML;PQ (SLasl) Joe Aol Sl 0 313 S

(‘31998 i)




LLAT) 40l€ 2 (21030/-8406 2_55) o ySI mcumnd| (3 dazma S0 90T (6
m o oo 130 £ 6 S JSCAN Cllay diy yonn LT e LU ST ] (andl oLl
3 el Lills g3y 5Lg i)V g (e Ay A a1 LISy
¥l dogd o yuewd LiSay ¥ (T +(p1892 ¢ ySI) (2 ,¥1 8,83 )il g
oo 2 Ol 385 Ladlal W1 Ja w35l gt

ey 3 paunll 1082 gl oyl alld Lo e dpusd! L ool adiy o
L ) oy O gl (i 350 9 ailal] usﬁﬁ_w.ds_t»u\_.
Al iy Jaal )y Mjo;uﬁ,ﬂj el 1 el yes Yiia
A3y ((La.t.aa-u.a_u.tﬁ«]a_uj.”u_c.a_‘)_ﬁ-_d‘ Lai M—m—'u&-uug_gd._”j_m;’a_uj.”
G Aoy 91 LA 353 e s pnd ragdall ol il Ui () et
(Sl Sl J5d (e dacunnd aial OIS (53T adall I OIS LelSon: JLB
OIS Lol (6T (31983 ¢ Liw o) « Ul pil (g pwadll Ll 481 SIS
o a3y 6y Al 353 (6T e |15 38T IS 5 ST Awslod| 393, 503
tJsasd (Jamill) a0l 2 Liww o) Sels 0Ly A o Hlasiege 28T 5,831
Gy Aanball e aoly Line oy Lo Sl 2 eandl 200550 of gy
Grindl 1y 3855 13 0555 Y (Sl dAnsulo 53 asalall SIS0 2 vl oY
IS ] e &y L Jl 20 sl 3 58 Sl o 2513
sl b gl s i basdl i pluy ) (l) cdaglal (go-all poudl (pn adall
(L5247 o e SBEI QLSIN 1122 03 il 3gues Yl

0SS clldg dhasd Ay S e Anidlsdl 80 Lesae byl ol JeSGo
e ira dadd 2 ST 1y i ye S e e ot 569 A4S s JS) rdnild|

V' it grealiiosuse E NS



Manly Lo a1l Jeslll 06 of Jloeas clS ol g M oss 4 s Sl
o eyl ‘_,.J\ e Aladl ol (5eST (i La.a.v\ Jleea ‘4_15_‘45,4 5352 ga e My
38 G (g Shis o dlis Lo ] ulid gl 0050 Al [RUTRSERL ﬂ-wi‘
o 1 Syl (B e @ 5 peaih Ty e Yo Jull. mwydmy

(=261 5260 (o« Juamdl i sbiipll ol) Basa s 0585 aie

A agh (o |5 (A1048/ 8440 53 2 55) (5 )slal] sy LT oy 3l
(ple Lley die 1) aSIl e 359 bVl dosa e duilad] 51
g (a1 G s Lo g3l) a5l T Ui g0 gty yomandly Bty JLie 2.
2 Lells 2 35l idy,; cIS 1] o o lE Gy o iy Gsa!) OF D e
Ll ! cLgie dms O e calizey ¥ adl o8 OIS Oly i ladll Sl sgl!
(p1997 c31) Lo iy 4 G Ls polain ¥l (e Aga 2. adgully
—Lils LoS A La uﬁjm‘) Ao Linll s (e (5 4l Ly
5S3 g ysilcaiilly aSl (s JS danY La Loles o Laule Zudlanll , 03
ALy (s Jad e alall A alus byl A eluall xing 58 e gin § -4l
253 e 4381 ) Lag @gin HLte d tnns (093 Aaoled e el B,LaYN
e elapaally ailacslipll o 233ty Aga (e JalSlly Jolitl lows 2
o5l Ly 5o A1 lall )5 e Al ps S Ao gundnl ABlin] 55T 2gx
B2 Lal pgring e relaadly ol slalall JSI ~Lislyo - tuuul_,d_ms
sl ol L Lgtyad Ul gl 309 lusoall ol pallall e baal 3alnly,

Casi ,9_e>\s_n SIS 18] o s yu_w_,\s)_’m lsie p_wm g

€85\ A-Amri's Encyclopedia of Earth Sciences ) DD



uy»:damum!o_ﬁf;?@zy% (JmB) 2l Sgmmy Yo el iVl

A )9S Sa (IS a3 Sl ) sl S| el i Of (s
Ol (e radsdy dde (gymlodll sy o0l (o tiagd (@l ()5S slagdl 2
d_m'z&guas,;qty‘,séi4um gty - oladlin cntgall fia
A8y S (AL pead| B 4TSy (35S ¥ Al Laad Lo Lis, 13 (S aanlly

ool aiad (uaylgatl (yo gomdl 2 (1 pm Lo (1850 O v DB SLaas (s 13
dia Sal il 2 pandl 2 sl y ol Sl giad L (LB aiey Yla (AS pondf (10
2 Y Ol Gleuandl OIS e g ol 1D JLB da g Lo (6501 M icayasdl 2
12 Lad (gogud aill Jgpmg )3 S cng ndnidl aal g lad 3V

(2010 « ageall) «iledl Juamy 4ol

sldle 7odas 0T B o (p11/-85) 08U 35a e s Ll L el ¥

LS 1 7 ool — Ly ol i Lyl Loviman 1S 3] — 3y50-l] 4 5

ol 081 2 sha T S8 Lay paBlid 55 (e JET Lesusi e
NU-E)! B {7

5T e 3ma8 (S39mmeall 0351 LS 2 Awdlnd] aggia Sl Sl

Letag copmmdl s g colsaally a5l S ¢y im 3T Lol it
O Uloms D ] (581 A e Il (e dimly Lo (Lo (Lgic Juniil
O3 ¢ i pdl) «Ledlgm e il iy iy ¥ oy bl 2 g2l 3L
Les Zuladl e 0 sd gy o] LI pud 5 a5 (1952 ssaall
Lelsm s Laga LU i )31 il g (B S Adla) i3 slecaal] sl
OIS ol allma 2 i (g1 BLlatll 1 iy sl (3 A Aila)

%89\ A-Amri's Encyclopedia of Earth Sciences ﬂ A



e @392 9 @Sy pdidly el @y Gl Latdy g Gnolimie aBlladg 5
U alog celeadl Il ddmin Laysin a9 cLgddl (gaimia o gd oYl o
e u.uu‘))j Loy ¥ Aol GUAT Gos (o )Y bl 2 olad] il
JUEYT Jo30 Linal Laule g 35S0 LIadT daliil e cslalsll gntiia oYl
e LY IS G o @3 . (p1952 cgasaaall gl gyl e Jiaad I
(2) Blacall 3y 801 Gl i e 15391 zy5 Jlie ley Aauile u’aj‘ﬁ\
¥y Laua 1y ¥ 501 lie e dainse 2 aly S5 e o Lils
M‘ﬁdﬂ—wt—*‘-@%—“@wi\-@ﬂ Losle Lo cluas ()8 0)0e coatiiy
(P1925 (. aigll Le it g pdl) 5o clgad! JS2

uw‘juAJY‘ﬁPMLML_Q)JaLQMJJY‘MLA6P|OJ_G.{9_L’J

Lg.ﬂ LS Lg.v‘)}‘QJ;PLSMMJLMM?PQ@JY\A¢MA\:J‘W3Lg.:.u
0...\.&3 MM@&#O)ML@ouJM‘;‘Py‘oMuJ&P.J_uu‘
:gdmd‘da-ae~@35—wju4ﬂ‘yb%w5-:¢’ae@.)hulﬂ 35 Lesd gl
P uyyus_mds_u_uw 4_4:.19‘\_@4_4}@‘ Ja_%ﬂu_w@m JLs!
c_u...\swmt_u.a.u.u‘u\ﬁ L@J—“u&)y‘ ‘P‘L_gj_m‘)j_m.uﬂ lgiacs 2= Ja
OIS 99 opmlas e caeldy shecdl o pingn Al Ad c Bl pinge 2
Lalisae -l Jea¥l e Sl a gl clawl Gl sl 2 Lol s gl clID
k_;M‘&QL’m‘ Qb &JP}M;M&JSQJM)M}J‘OJL@)&)&A
mmw;wwwyuidﬂ‘ijijpj
9 L e Lgalae Jnal 3S,m ol alme ¥ (¥l JS ols «Lae LagS pn!

€85\ A-Amri's Encyclopedia of Earth Sciences : ) DD



et el 2 Ollas Faadiall 3y bl Rl (S0 Lgilin] (e L ol
o Yl 65_41\ g 2 clacddl o,V o of Lm.n Ay o sull ebglas ol
LalSn LaS V1 28 omd Figlowe Zgandl Gl ot Sy Linl slomcall , o
Lol LesSemy oy ¥ Ao 5 pad At adl e (51 LoySy o demma
W ol 1208 2 s eillay saicl Le 1385 idacusll LegulS 2 Lgagill 3usly
Al Al sly gl 2 Lalih e )1 0158 (e comatl] Coma s 0
wu_uy,utgu,_mw‘u_n oeltl L yias e 4] LT Las
I dalins Callien pid sLed S ST (e S 5 4ilgs a3l ] @ILall JSs
3L @Iladl da g 2 g dadiye o)Vl cangd o8 (s cygSaadly galall 2 oY
oiin e Jims ool o (e Lgamn 5ot b o le oomatll IS0 2330,
S (e Lalle g cllin by 0l ) 5 bane JUEYI e Layudy Ll
s o2 Y1 o8 Sl B35 2,50l g oLy 4] gy
(g all) sl gealls 301 S ey iy U1 Lol i L 3,38 ) plaia Y]
(p1952 (390 call (y5L1)

e Aben gyl Cnng b yld i ol Al IS foa L]
i al) By ) Ul sl LIS s L G el 3Ll
oge slasol S gyl ping U (el Glomppll (T Jlse e
OF S ¥ Aaliiia 3,505 Ay @0 (g3l el (T Joon chomy g9 scsl ]
305801 Aagtaill JalS ol A3l o2 el e g o(3n) of (AILES) 4 ()5S,
e 2S5 sha T a L 00l OF s LSl e 20 L) pinge 2 e
Jaea1 1 e O S Y Buglarcall 35S0 Lingan g sl fia e o

V| oaipsleigrealiiosuse E NS



Aan Yy U2 Y a5 Y Limy (alall LeilSe) 225 Ly o Le W1 )
el Lail g pemliadl BT et A=Y 1) u,_wu_a\ﬁam‘ Lo gunin g

O O el 20 S JI5 2 sl Sl Ling (05 SI1 53S 50 gond
A OIS ooy (i) @camdl) oy <L (3 0S5 621 b S5 (e a8
13 5T ¢ puSlas olaily 1Syt (Caiaindl @cumd) 5Ly ellls ccy9SIl 58 e
e sV G Laad JEY5 3 ) o pobiadl pwen O Jgis )

(£2010 LSl 959 Olyysan <)

IS OT gyl G yidng sl iyl ;183 &gy Liv e () aatiay L1 s

Lewd T 1o e Joiawy o)Vl 58 ) e bl (90 alawa Y
O el dpols a il o)t g e oLl e ddee 2 uay
oy sl eda e 39,8 sy a1 L ey S, g clgand] 231S
53 o ABDLallyg 53 O el sl o Lo ol s a5
o bl oA 02 O yueadd Jo Adliima 25T 5yl aiiy (sl
DLy Bed 45T puselly ;S0 chymls Y logll 2 mad Loils Lgiila
o= A g8 (S pll il Gas ] eon L et ds g e B plslaie
Jieiecuan 138 5 Sl ST oy < 4ie 3l L0001 La 53531 350
SLS ol (gl 0155 Lautie s gl 1208 Lty o) oS 5S0 5 ialadl ALl 2
2 ol JsB - (p2010 LilSasila g9 Glaysaa e ) At A0l g Al
OIS GY £uS50 5ud ol 9o adall 401Se 2 5 aaie IS 599 Oly 1l
ST Aasll anlall ISy 3S,00 5 s e Ll & ganll (i — JE il
O 239 Adads Gow ued FSHAI Ol cUIs ey damdl oa —dads, L1 d g

yCP € M Al-Amri’s Encyclopedia of Earth Sciences



g pmnll ezl e il a3 S e el o Sy Y (Y|
Aalaia 0yguad S ) Gyl HLLYL 3laty Loy Lal oo ad aliss S
ﬁLun}.g‘ Ol Uj&ﬁ_u.t}Lgl_’ Ilaal] ‘_,_\.:.).s\_qj_m. \-‘4-"5—63 o
wu)‘jmﬁuuﬁb;uuuwumﬁ_. 4_J| dgaall yell daasdl
Ald uds el i ool ,ue e 3 A Jenw dils 3 b.:.ﬂbm_suu!
ooyl mla Lo ga Ll rdall QIS Gl JS5LEN < Le s u.ul._m 6‘

(p1991 « uad) ((u\Sﬁ_wau L_g‘z’ b OlSa gy claml clIs (e m b

:\_)).'gﬁﬂj doal il ‘a..\:'d_u‘ Looie tcldn 3R ..\.a.)! u—’l u—‘ﬁh‘:‘-“ (s Jal
daal judy 9¢ Agaplall @alall s Joalsd Lasie Suque @l e uloally
333 ol A0Sl ey oy LI el agle e il Gl
40\_“."2‘ tJa O (_ﬁ\_u:-u.” u‘ WM} s dj_cu U)j—" d_t_).'a O 4_143\_'3-..”
tj_l.” SR U—" UAJ'JJ'}" ;u_uu 0\4\)‘3 e ‘A‘ uﬁ).i.a ;u_w L5‘ u.u\_tﬁ &UAJJ
s o ;u_u ‘_g‘ O LY e 0 Say. u.u\_d o..x_sjs dde §a%ay
MJ\AJ_'.LQ_‘)) M_uau.u\_d‘ &Jaa_u.'d (?1991 J_:.a.a) Lm." \Aj).a.a b.n‘u.ul_m.”
.(51925 oo gl La 3B ‘u—’ﬁ):‘-‘-”) Oy B e ALEY ‘a\_u}}”

A 7l S ST a4 s Syl 2 shaT Camlias Judid Aaly ool o So @

sty Y (Gaedall plecdl) GES Lo ailogyrd 2yl gy dBg cLives 0l day
s (sl i A3l 333 5T ol 280l cealall alaieioals (J5all (S
dallae 353 o Loy Aatizell alua 91 € o 233l Layass 2. o Y
o8y s U oadl 2zl b hE Gle Jad AN mad! 35m
e Bl ygu V1 4l Cayia Mo el Ay 2 (Grasa 90 dausll (5SG oof




oo 3V o 093 O e eV Sl A8 andl ollac i I sl e dlad|
Lle dmgyd 2 Anl ol Lelaouad 3yl oia JLES! BT Lol (lals dacds

by 0ol U - (1991 @y ) (ramlal plocall) ¢yo Aialilly dnpluadl plLaL)
e p3ake e OIS Lag et3illy Vol (pa 330 43T (i 43l (e s pmilly &)
ol 4 Syl Sl el I Jle (il (o o yxies (Gl (palia
1305 ¢ Jawal 435S 4Bl yomamll (G31 (Lo« yruBIls 4313y 5L (e i ST il
1319 6 yruas ﬂLm ) ga Lad] 039299 348 IS 13]g I pmiay udds GUAS IS
0553 OF &y 130 3y pin pmmdl 2 rliomy Vil £ Jacal ) iyl yal Bl e
OIS e 9o u.....da LedosTiingag sl W 54810 Jaul o5Sa ¥y m}ajb Jacd
ga gi sla ol 1, Jadlls OIS e s Pt pue SElg 39all LTy
0553 o7 Ll LI GY pudally SL01 2 3530 oikmg . 35alls Januly Jaills o3 o,1Sa
REPRELPUR-AY ulﬂ‘ (Asall 2T e 3531l JAT 05S5 OT ll 030 (Jadlly 35
5sall 0lgd (342 Eols LeSewola (Jaatly Lm_d cOlS 15] gag Beally Jand (5SS
H(p1991 Al cl) (Hsael) T e plally LeiST Aanls cecad ezl

s Y1 e e AL alius Y1 il (e L ol 2yl )
it ol yjaaty Laa ¥ o ulLE 3,0 ud 00sSan ol a1 Lguss
15 oo Joadil] ! e S35 A piain ASym 2SS Jasd Audlad] G
5 lue o A S I 3550l ola M‘ Zt:w\iu;’z(\ Q(_‘.u\:t.a‘j N W e e
dgacdall ol dclu¥ cile pcully @ ILadl 3850 9ot doy it $1,8 (0
) ! Loty ) LBUSHI (e e siiag Ribine Zads 313 L U
.(Moody, 1975) Lgilali pe coculin LS Lgiads JLaS a2 & liia (350

SCHCH. NAniis Encyclopedia of Earth Sciences



3y Jolit Lotie wllg by ool ;S5 3 Lyl Lcalg (1S aggall 120a

B gy of Ausine lse o Gusd Loty adied oIS Sy Buglecadl ol 2 Y

o s LS oy S5l 2SI Ll (e (LS 2y s Bally e

3‘0)&\}))4.@)0_00)\4LU_AU_J‘ «JlSﬁY‘»J_mu.gﬂ l.d:-b:t.\u.au.gs (KW
.(Moody, 1975) (L~

)mj‘bwdwtmwhw(umdjb:mbbw\ﬁ}m(c;

§ et 5 s.b;-uus Lola) g P u.fa_uu}“ Gladl ol ellhing 389
GUAAUAY_QchJOijqu}L@J‘u‘o)_uSH‘}Aiw_uM A.«AJj.a.ﬂua.d
u}b_a.a L5|)).gu.” «_»Yj_al‘ G| 35_2.1\_' ‘.J._\‘ \_Aéja-j \_su‘ d_a.a.‘b qu-y
Loasi g - a5 ll 2 L e s 10y (Lay e U Lg:v\_uab"-u'a_ub_r_
g als® aalill (o SISI yagandl (ls piall @53l ) ity 3gamsld
Byl g ag 3gagadn ooy 3T inerg (oY sugll sa (I il
A g0 O Sean e s Buslg ddgda (b o 28T 39,0 Lg.tb Ao ey
ca s ‘.\3 u_ﬂ ‘.\365 I3 UjSJ Ol Fiag wj_q.Suab_c.‘ O ‘3_\:. u_v‘ﬁj.m)_‘bja.
el ¥ 55l t‘ﬁ—" O Lesd ua sy Lo lsugll 2 d—uﬁ o—%—‘r—” 5‘5—*‘
2 Les s 0850 OF S Wy ol ¥ a1 2 La ngus 2 gy a9l
sl 0L (ol ye V| s asadl 5Ly 10gag  pgandl e 51 dalsBy iV 55l
Lits LaS 304> ga 2 La3) u—‘ﬁij‘ aalLl g cu_b;}“ a1 2 U g iae ¢ o Lo

b)Y psle 26 aatl Ac guge L K¢



3581 49 (b La b G (pa palgal uai3aall oo Laily 35810 e
aledl asd Jadlly o 1Sy La yaga o Eo o o yall plo0T uad
(1983 (galall) (Lo Sasn Lgils (o, ¥l e ls5T a9 Lailiy

Vi adall o3 2 IS el o Sloiu @51 sl ol 1SLe ol Jg
Lem T 13] ~Laatl o yomiy cigmsalall Lapln 12 (St (L) Ll 01 ol
i Lo e Lal] Tl oy 31 2 Lol Legdil s 35,0 — Lgic 75500
s 533 5 A0 cem Ty s dadae el 5T Golaall 4edSs dading
ol e ] Jyamll dn s 2 3y Ll y a3 132 12inte )Y
Ly sy 45l 4 (a2 Latie @l T 5y coudiaadl da 301 5ay
O ramndall 1 iy pealall Ll oy spanall sday Laf Ly da g
o Lo JUsl (A5 ! Ll 358 J5T 0o dogigll Canin Laly cdaglsy
a9 AIB taglie Jland Jlaw i Jolo Vi aalal Sl 353 e
(1939 galuidl) eyl 2 (g yeuall Jull adily oy 22 anlall Sl

O o2 s S ppolndly Sl dsyle 0B L e wlS, ool aS5g

tLelihy Lgasea g LelSi (o pIaill iy aliaa W1 S e ddy 3latl 1 40
S g L AS o Coglusll e SN 2 L ¥1 8,3 51 Lyl
e ld e ¢F il dogyinllg calondl dealy ole Ty onill dagyinlly il
Uygewr Lo i olig LU 2 Cabins L] LY ceda g Ae cud) 2 iaal gl
(p1939 galaidl) oyl 5 slyally LIS By sell aglall oy Lghyins LI Lgdya

DD T ), A-Amri's Encyclopedia of Earth Sciences ) %" ; , D



5o Lgbosa @ i Sl AlaBldl alean Y1 oo 35 mall 5] @IS

(Sl (yl3sa) 4nli€ 2 0y 0By (1996 9,309 Juls 501) ()Y 58 5e

S »Sag (JBlE T Jols LS i Lgatady o) dalodly d il cn A3
(#1973 e lay ) Ladls (s ¥1 5850 olaily ¢y5Ss lias Y]

3T gy 5T Ll Audlal) ailan Slay s (ye Bocl ol L5 uness
Ll 5S5e Ol celladl 3850 Gle (5Ss Jui s SS9 1Johid daudh @eunn!
g IS eeadd @lladl 3850 ) dilea e po BT due 0509 dlaiug 2. 055
Byt S8 wan g -ipasall lls wie JEI S olas renads eeund! Lgie
il 1313 45 gl 4l Ll 13 il A1 Solats Y 4l @llall 555
rns oL 45 gl 135 Ligloaia Sn 30 Il 4S5 e s sl 43,
(1973 el ity ¥ A i 35,1

2 S sen Ailin Lels Bsle Lel alun Y1 3S,m il ool Gt |yl
3 yais s g abaan Y et ¢l e sl A O Gl (OUaks o o) duad
sadly Al daglall il (Apewandl) o ynadl s adle . 3V e @ S
Obially a2 Aasly Leausi 2 1541 4o O e e 4 Setn g
(21995 (Judbs o) dazd alean VI ols S ¢l e olasled|

Loliyl Tgdan Y sbaadll G I o2l gata 0 reagn Ol s 52T 43
Hiimgiain g 30513 553 ,edll o) oAl <, S50t JLad a3l y3oly ol 553
Spmdly el Balii 5La¥Ts sl 33l Ll Jls 5 Ll (Baley) plaals
sie geialy o 58 Le e Ll §LoyT 2 adallasmily osgaim e oylos] s
(&4 2) Osea ) Wy w5

S0} I
| vadipsle L g ealldeguge MY



S8y ead Wy o Lians Lgcians 2 aboua 1 5 8133,55 ¢ygrase ol 7 51o LeS

Loy (e Lavaias o Le0® o do @) o \—e—-w—ue\-w»YU—ﬂ-'
T e 2 Lo S iy e JS 51 raelall @ lall 2005 a8y s L
Aoy Laif el w13 018 o olaly La sl 5T olal sl 31 b (e S

Lo 0550 Eislan e 3921l 2. &z La JS bl ad 138y . dailug,
Leuinns Aladiay s 2 Loians 2lels alual a3l cslailans¥ 5]
1) (e (e e i 9T e (e e 33 L G O i o0

’ (- 3) cosmonn

m@tﬂ‘ulsujﬁ‘ ;‘Piuumoﬁajéjﬁyp‘gyij
ﬁ‘Ja_\:n.U «—\.La.”j_bow‘ AJ_AJJ_:AAJ_A d‘j_gu.” c_b_t.\ﬁ M\_u 44[:.‘

e o e el O el e L giae Sl

1653 gyl Ol 13 La e @ Ilall gl cllall ¢y e 3ol gl g5all 5T @lefg
558 t0palall Wudg3 B A alS siia O cld Yy cSyilly DOyl gl 343
5335 o S Al sl il and 3535wl IS0 LAl udil] o
Lo y5it aaladl aSUallg o gl da cagis sl JSg G lols JSI Aabolitl a1l Laas
g ‘Wm@g@_ﬁ.mpu!imx...&ﬂ\ Jo> Lgiysag
gl y> (S La Ba \_w‘uwuaw‘wﬁj‘mu‘u_au\yt
Aa ity o oo In Lo 353l ol @Il ol i Ly oy
553 Leilo Lodlantl e (y3ase (ol e 0B (- 3) csmaa ol) Y T coLLal)
Lo clyan @t aisd Lol Olgaly 9o (0l Jod (e JaB LaS e (e 55550
g AESIIS 4 nlic e 3oall 2ligs 3lab

yCP € M Al-Amri’s Encyclopedia of Earth Sciences



G L) 4l oy e Gaalsall Junall 2 o515l ] 550 ala¥l g ile
JIsBT Gopaind A dladly 4dMes alaa ¥l dogd i poinga (4l
B 2 sl il 1y 5 BESN G NS PY I AP F- T W |

e Lagag el D 19, €3 (0B) Lol il A8, (e w @ Wl |

Sly (S 2 3’-@@ LSty 3-Syell Al JLES LalS al, ¥ (J5¥)
i) 2 4 ey o G Al Y daiingg Gy S
O G ety Lhand p.’a.“.}“ AN ‘231 Lal songago Job foiayg
Ly 13yl L1 385 (e Tyl ) 3101 ) el 5Ll 255
LIS G Lialag die oo coad Tl (e aias LalS a0l )l \_ub

by 13m0l s ¥ 5 oyl 351 i s (511 T (3001)
SYEN R W ES TR SN P PCC IRI PR S VN R (ESTRENS (OPEN [
e A d_\:u“ e LA.bj.ua L).u_t“.‘j g..\.c\.v.a ;b}iz{‘ ‘iL\Sj

Ol arls a3¥ J bl 5 a9 2 Ml 9o da gllg on Ul 58 J 5L T (CaLi)
G539 caldl (e ST jmmadly uousdl (5 S)

G52 A Baamill JISCAM AS ) Tuis sa Lylgidl aasd o (a=131)
zoba il (ol iy Ll g3l 15l oy «3gaill (yn ¢ Sailly 3y A ggead
A4S, W sgen ol cnas JISCEYT susd Y Sl g ag 2 ol s
mewsdywu,\_sutusmy@ww&ymﬁ

.bla.al‘d}g_ujucg_bﬁ_u/b'a\ﬁb_a.x_jygj_jbfad‘

5 UYL JBYL Braw Lits 4audd L1 alas 31 Gl 1T (sl

DCPCP A Encyclopediaof Earth Sciences ; B | YIpgle T peallacguse R Yo




OIS o1 M T O b 2 e W Dald gag can¥is aa ¥ @ dayon,
JSJ u‘ By oliand La d:..JLs. C—J—A‘H\-L‘ PRV L.—l-‘.!ﬁ-‘ \_ﬂj 4{=Lu:-)u u...\:~ i} u.u_dﬁ
<Us Sy ..LL.’.&).A.uLa_‘ Loyl ed,ls 5l Luu.da b.o,.mLuJ\ PRV VI EN P

L(F1990 (5101 cumsadall Lajlint 1l Loeliday 3903 puulll

el ]l el (513,88 (55101 (| e aLa¥l 25 b B

anlaall Jole <l Jo 39 e tundl ol s Los 5387 40 5banll

35Lma ] el iy & 1B 3Lomil g gies 453e g alon 1 0y
(p1990 @311 o ¥ oygloma ) dalimil (s (a1 ey BYI

(Dol ) 4nliS 2 51, ol e 58705, 3 oy cls alid IS5 LaSy

uy» 4.[9.04&.1.‘.))\).{9&‘-«44‘ Lg_u..‘ J)\Jnu_dﬁ):-«.”u_\.c ..)qb)_dd_a.u” ul_s

L LUl oo (Sl 52000 35015 4Ly Sms [ gl 2 o Seall il
.(e1991 ‘é)‘}}‘) ((LQ.@-S)} poL pn meu_u_m

Lagd ‘_,_” Ny c_‘_b..ugq_‘ Jadlg &La:q.”j » 14 gay c_,\_‘.su_\.c. u_u.v}la.” Lg_\.auJ
-(p1991 ¢L5J‘)J‘)«)Lm

A 358 6o ) tadl sl ) 65151 | 23 LWl ass By
IS LalS alan ¥ & 1oy ol S IIlg @l AL jlade pe dps Yl
Lglsd oS I8 OIS LalSy (g5 8T Aapdall LadlsT | Lglis OIS (o Lae]
sl g ymedll e ke randall ) o L L ot gyl Jall
(p1964 (551 1) (aainl o529 OIS (5587 die G5l OIS LalS

9P TP AeAmii's Encyclopedia of Earth Scences ,&3 ? PP



433—..9)33“

By Aailodl 5y ally y i rudt Alglea 2 ooV slalall fpa sie Gomy

i ylad Lgie et (5] dog Il 2018 A0 400 s e egllaal cingas
;w@‘@u\@u‘,&atwﬁzoowbim@&,ﬂ\
caalad) dccdl Ayt e sls Al e ST connd Lol o lad cpliand

Hainys rple e Ll ydie ol Il Gy Bl 2 g aSLll oy T e s

(Q_Y L@qﬂjiuaj‘ﬁ‘ujs_‘_uo)&u,um‘«MLu Lc_u.‘bc_b_zuua)'ﬂ»u‘
dﬁ\_u.u.” O 4_'\.})4.} L@:-j.m ;hz.d‘ c_s\_sj Lu_\‘.:‘)_l.ﬁ t‘.) 3\ Cteu (yn Lg_‘ US*'
oLoJ‘J»Lg..db_a}?\ ol ol palball 3ol Lua).a.” ol A JaTi A
ity LY oS e ABLAN Baanill A 52 Liall 335,01 Jlisgl 2 it

uy eiiie Lodle Lo ¥ ot ud 450 o 9—eSLeall S T Ty

L,_uyujs_uuw‘wyu@#@jsj el obpe e ¥ (o) il
LA)S).AU\SjJ‘;LL\u_c)Lmﬂ P L ST ERTNE |y -3 gy |.s...\_4.m3
J—lSIL (sSae Ll (9801 538 0 pag dudland] 58 50 pe G015 sl
OIS (rgaSlidl oy JT b€ 2 aa gy 53T Olaysd 55713855 ol 3)50ia
13) s S5 (21357 2.53) W. Burley 5 5 ls Gucedl dalw syl
e J5 03I 350 2 380 ol (g5, JS Lapad maaliadl S OIS
oLl 355 ain LaleSTs i y¥1 (yoSTs D S gl S 2 (S
2 dsgawny AL wll s2a J. D. Scot (31308 2 45) oS S (g J_». 48
\S‘J-’l Ld ﬁ,\_a_g e A ) dis pueeding (Dr. Subtilis jdonl o joiSudl) anulis

V- vaYipsle L grealiicsuge S



0L el QLB il i by UL lade put s e Leuid oL
a_usu‘}sﬁj_%bﬂ\}sﬁgbu;}usu\ eyl adie | 10g) taial L
i 2y 03I Tty 9SI1 3pm 2 ot gl gl LaySys unls
eu.'MM‘MMM‘MoM&goALM!UD‘U&LW
»ST 4_.1153&4.‘.._.;\:.@).» JA)W)‘W}“LJ.S&MJM‘EJ}‘J \_o.M.o‘

-(Dugas, 1957) oty JST adee 05 wSL| <yl 5SS a s L’_uj.»

1585 ale yi g0l (Aesiie cadals) LS 2 Loty lages 550

degially 03sl 2 Aslaall ;e Al V1 4T oy b ¥l doga o 311
e i Bl 2 L Bl g aE Lgils f1, a0l 2 Lgaadh 3L11 (ye
(P1992 (us552) 8 yogeall i pomty 5llLe s G 451 LS e shaT 6 (uSe

85} .
DCHCH . \-AniisEncycopediaof Ear Sciences ) WP | oaVipsle L grealidesuse BTG
' pm— '



23! o elaalinadl 2 B. Baldi (31627 2-53) ol 5l (38
A L A0 a3l 505 L (9 g A el Aardlondl g Al
JEI 350 el el (55 A LgSpmnd L3l 3200501 b Ly Glata

JL.J\)BDabubg.‘ﬂ!,.ub;wjm&@\fmd_a.dbsﬁbaB‘_,_a_da.!\
MU&MLMJ«LMM)M bJJa;uLa.LmubS)M Olaa (oMed
Lg.»LnSmu_s..dJ\ Lg:.\_cw,u\j L@.u_ulaj_uug.‘.t_w:‘jjod‘u_cm«b.aj!m o
L 2y Lalas Ay e 233 30 LgiS) wu@u'd—@t—u&‘u—au—d‘ﬁ
AS 5ot 9985 padll placiwrg D WUy .. \..\..»\@b@,.@:\.ip»y‘ﬁ
fUMjML&.@jM‘M‘iu—JJ‘Hﬁw‘ 4s =l LJLAJ“-GJLAM‘UM‘
29l et e &;Muﬂgiwwb 4_5):.._”‘_,_\.a|,\.>u_a_m_>
dadh Bl 2 AN T (A AS sl Uslos lgidl 29 \,\_w !..\_wu_um
@295 (G 9 - (S| Ul I L_b&ﬁ.\ @euxIlg dadludl 398l bt (n 2
ot Aot T Lics yual (3La . Lelas L,.a!a.m)_m.j ‘—*—i)-“- Lg!)_!\ NUSI
u_u_djm..\_g..\}sta}_ax!a_ﬂJS&u_ku Lgila 4_¢.s|.>34_6)>4_3\.!au_m
I dadludl 3451l Of Lg! (s Aol ul 1A e e o Lie sl
2 Lol yall oda pay. «uL_t &9_»0_44_:2»‘) a}_o. 3 Ayl AN L g ial
(Q_Lbj.}t.u‘ﬁ (JLo g, Layyﬁu«_‘_ufmu_uu LGMJ_QLMA_AY! EPPIA PR

.(Dugas, 1957) ¢ ,1S0s ¢3Sy La )51

A PR W-P'W )_LSJ‘o_x.cLu.aju_Ab.\j_‘LuuSlaJ‘ _,\_m.\.v)_\.qsu.u_\\.mj.’)_c.u_y
ub\_umd_\.a.uu_d‘j\.bj_gmgaiu_d‘u‘ % Y‘«_sl_]aa)u‘u_ab_uSL\J‘U
4_35.4@,&1 t_xb‘..&_uu|c_.«_.u:\u‘)_‘..5d3\é .J._ovj 4&)&‘3 u.me_u.” LJP quSJ\




u‘p_‘.uLA...\.Lcu.u_b..u J89. OJ_IA.CU_&‘J.\LMU\SLASM“)J‘JLJ_M.Jj
—)Lt.LQY‘L}\_uﬂ\_xlm‘MUY}MLCJ»uj_Aj—‘J_uSMJ\JL@‘J.mu\S
B ¢ L@MSM‘MWO%JP}&&SJ%LW‘M@J‘M
J_uumusjl_w_d! de padig oy Yl Lg.@LuquSJ\ A8 > e S
W‘%Wmujﬁu_gwouﬁ&ul;mﬁt S aat . ol

S oM aal) Ll @ le g Fios Lgundy udd LI b o)l A dde (o)lal
LS ot Ao a1 e aall g ldle s wdd I bty (Jagng o)lSany oolille
Oa8y0 090 Jran L g @ iilly LAl c Jundll 120s L Lgads (o,
Lo 3 cilsn iy HISY 3303 Sanl 1S olg bl 2 i g 45,
(1995 vaayge ) ddladl 2. (S50 A dal (ad T Crnecnd y a1l S ISHudl ab

Lasd oysi lid aily Gy SiyusS ¥ JLA 20 diadd 5 LS o
sl o, Lealid Lall dpualinll A g, la¥1 5T 1) (idlanlly oy
Lz oY u_’a\:- Lalad! Tacer O teldd 2. Jodng pdue E‘JJ\ O—all 2
s ¥ Lils gy i AT 5T @Il 350 o slgas ‘o_x_qﬁ Laleosl,
LeS,3 10 ¢ Lgad! Oygboan o Bala 0S5 o yﬁ‘uwmum|dfuut
(poearmy ot AaZh ] 3905 OF Loauso 39all o2a Jhs OF 155819 095k 3l
3Ll 393l Lol fran 51 pbing ccLaled s 55 (e Bylac o Ll
Liluolyy aladl e Gomy O cdwdd o oy @l Jand Sl el
o9 2 gouoslly Aadill Gl oy euty (I @t jiiay O (9 (35S0 538508
D9 Gl Jue Lgaotd Spmdall Lo T gig ¢35l 5udll LS5 1) t0nne
cBygoll 4l

&0 o
)¢ € PP\ A-Amri's Encyclopedia of Earth Sciences ) S8



g.n:st.,.s‘,su%)_qs.n‘,hmu.a:
\- "
“HSJSJ‘ az \'\qﬂﬂi‘j‘p.d'l

\1
\v

AN LS (nilgad (¢ pusead painle




J_GT:J‘ U_A LJ;\:.J!» :4_‘5.3.1 U_E_G::-J‘ Zl_ul\:-J‘ i.J_m u_\r. )_LS ...\55.19

A 01 &gl 350415 33301 5111 Adlnll) Oelinl oy (o 341
3 AaabaLiad) 3yl ) Lae Logaing Lo s ] sl 31 (38l
WMYMM‘H‘)@J\QJ@&,_J\UAJY‘?_A).M@_M%MB
Y Lgils (581 3-S50 aie o)V 3 e Lining 1] cddyydall el iubﬂ‘
el 3S5e LT d spbea V1 oy (631 00551 5850 g 4
aLay| ‘a\_wm 4o 9% @l \_44.1‘ oo T iaas ] 3gal ! JP
S5 @ 1309 e g€y ol 350 B0 s el Amte imy U1 IS IS Lo
G @ Ll 3500 oLl 3y s ALET aloan Y1 6l 3 ()1 15 yaicas (2,Y]
Al Ugama 058 Led¥ ST 51 0lSe (s D Le o Laify - lala3yl
Loguany ) s8I 2 suzme B350 2. Ol o> a3 3] g w@alizes bolas
Ol s gaiwd (Leguliad ud all sl V1 IS 2odls Jlae ol
e pilcas Glaladiwg oy pBge 2o ao gl (Men Gpcndolide Ja

.(Dugas, 1957) «LegdiSI 4 et & Se a4 d 2 5L S0 Olus g
dpdladl Jlmag dlamidl 3)S0 —( 550 Jodg — LS Jolis ads das s LaSy
39839 yims ol 51 Y] pumin 2 OIS Oy edlanill 3550 @ LI y53Lall
u)_a.” clalatl ‘:MSAM)\SLU\ﬁﬁ_b oj_aj‘ oJ_AgMQUM}.u_ALLS_aAUyE

CaSall Al 3,55 2w glll oS ol oy 13
,.,S:,umt_&faﬁl@gﬂgg_&dséiwmtaﬁ:a»:@igs%cs

Léi)—” [aa = <L A9 Ly «all d;_\ Ay ji L (e s S'J 31|
o ey of Jlus @mi€ 5 Bl Coy ity Wy 2Bl Aigisuill As g LY (40

€85\ A-Amri's Encyclopedia of Earth Sciences ) DD



LY (b Sl LdY ud ol olie Coliom i) (o, W1 AT Ayl e 3LSS
sl L] 1 Ly am il Lgtdla Lal Bain i 3Le Lgpal Aaaslis il
dgliie 93y o7 Aasle 3gds yadilly Gy ¥l (e JS AL o Jusmiiaal | (e OIS 13D
dosguio yoilly podll gomd (o ¥ pdiyie Ladie wylis 2y Legia JSo cLa
oLl Gl (e ¥ caiial 3] plamil) Glia manis o (Al g2, g
Heall s oLl (6 pnig ol sl S pdl s lgndl Loy add

a
r\
mv
) U
—
b

ey RIS (e JS Gl b Lga ylo 30l Ao g3 ] 335ealls

o2y ¥ gAY A il A< ol Lgmmuings @F Al ol Hyamg e e
a cie AEEYI v A el LSymd daud cadall 25 copill ) 3yl ¢ye
(AN Lad yind Corcasg (031l OIiad Loy b ae Aygw (LIS padl Calias
it yyandl ol Tl 128 ey« Lol Ayl 0208 ol yomll ole (Lo
513935578 Lagaal 05Sas o5 Sy 38yl a3 3 5] ks s 0

90; o
<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



ngo%‘&)y‘ AS > e JduS ol 3, ally o ddle S50 ‘J.@JQAJSH
-(Dugas, 1957) (g eall laad¥hy S0 08Il albaill g54lie

Heguag 5yuite Lald sy 0lIui¥l (5508 e a5 e IS Ll IS Y
olele &) 25, diie colS sa e @l 30 IS LB (05Sn y29) e
Oe) dda Bgyang . p LA Taa e 3 LS 3819 aBg o punll Jie dandicus
e g AuSe Ay @gldly juas (re Ceadll s gl ABLS G (oo 3]
a3 A8yl Lillad (L5 syl LS 1308 2yl (e B3l
i 0 Sdg e O LAN o OF ooy SISl LBy 0y iaiy ua il (s
el 13gy A el s i 4 A el 3531 1S as La s 4 LS
ALaall Syl o gl v =l sl Ll 05513 (e 3591 Amiil] S 1S
30155 i s < el (e dadl e Lo ol ST e e &
clalod¥ A8 2 5 any gyl o 5 LS oy 1l (g ymumd) yLaLall s lia
N5t da s (gstine 2 Jass Alled IS Ll ISy ol Ledy coLinill 2.
.(Dugas, 1957) g_u.n.:u.”

NS Aprlall 35,01 (0] LS 1638 ple UL loser -2
T LS (f il 230y LglS alewn W1 o g o Ae yca (T dd 0y By (AL
(1992« asy5m) 03y ALSI s Lecls s

Leils ol yomll slaco ] a5 ulle () a1590 ale som' 458 Gy 2
Gyl ol 128 2 g ((A1989 (iiele 3LaT dlma) Auslyly By by duapis
(el ) egll slle Jlaa® Jof A paeill oda o Joesl)y >fiagg - 4y 7500
M o 2 Lz & Laliaty o 457 e o(22008

€ 29\ A-Amri's Encyclopedia of Earth Sciences , : DD



el clale 19800 0B oraleadly oo yadl slaladl of o€ Lins g oF Buwg
9y Vol Audladl Jas (e dewdd fHleailly dad s LglS alean V1 57 155515
celggdl daglia

TS TR - PPN (- N B - B A B N TV - TSV I P (-
el pn daia 35,505 (3585 O ey A€ 5SSl 1l Gy el acLidly
O Siay o 45 Al Ay Gl el 583 By LS (S5 Ay
. (Stableford, 2006) uss cye 5L 5,88 Ja o

Jeas Aol eals Lg;)\_ml\ )—u-LC elad) o3l IS @)IS0s yne u_o
Jeogll L M\Lm‘;uj_’ A el o ST B9 (4a ‘GP
283 a3y die > STy ldie AT @ g LI 5T anlall 451Se ]
Y iy 2 Slinall ymiall ud 4Sh @lS s a e Slad aggall 1ia
3!@0@\&45,:&13\:&‘ 25 Y lis S8y AS g @y S
s O o DB L3 g Bl 130 i 1o 13] Laf . sl LS 20 sl
Jo> cilalgs piat dygles 3ale Gyl (e 108 g rmmag Al ol 550
oubell oladl 2. Gl o 5oLl 2ia Joloiy - sy JSiy 5945 Lglazey (0, Y]
Joo 3,510 (s W1 ) Al 35003 Caun 403850 33, 353 gy L 59
(1992 s y52) Lgmeuds

ua)‘!\ e 3T JS e 393 A uilandl ul_.u_b..\_u_uls_a.suls:t_\S;U.sd_dj

o1 2 Lills iyl selI3 2 gy g S0l g Loy Linas Lgaaas oI
Lelaxiy Ll JS a5 ol o}d‘Lg!SUAJY‘oJ_ALuABU_ALAbMu
5T 1 38T Lgta sy JS 0030 La (J3T 51 3T Ly g LglS g5

V- vaYipsle L grealiicsuge S



dassy ‘:,:J‘ Sadl slacddl o3 T2 4aSa 5488 ola ‘1‘335 ‘S\_))Lag Lem
Juad o2y ¥ eyl e S0 u il ey LajSis Joo 5905 colS L Y0
.(‘51999 “;U\S%_s) (0 g2y 4293 ‘:,Jl:d\_.j e sl A8 Lgia adul 5929

Vi e 315y SGal1 ) Aol 3y alls i 2 oIS s 3-S5, 13
591 Bl sg g d 42y La g oy daglall 2 Ml g g pliial oy
oyiac clale a0yl g eyl Jobo udl. o)Vl dasndl ¢ 1,al1 Sl !
o3g) il Cocall 5 yas aoies By | ST Y] ALdlall dale 2 ol
U s e Tl gie iy el Y Bl o slls 2 Jy 5 13, allal
O oL ommsn Ll 353 il 5 gy i, alaun 9120 L300 iy 2
CEVASERNTESULY JUES: PSP S SURPE PSSP AT-: pEPOI pgli PN IVES
g daius Lglamy (s3] Tl T coaadl oy ¥ LT e OLS e Lo
(#1999 11803 (63T elidane pra s @ Lad of Lide 3y (il

aniBlie cat &gl LSSV oy s LIy andll (5003 st ule ac]

ool s goial Sy 35l mlu_a‘jb. @_‘aaﬁa}mwuu
et ¥ 55l s 0 e ey (IS a3 a3y dlys S s Las Yl
M9J|j‘@ugumdmyL@Jﬁs‘dma‘g‘u_mw;quwu‘
G oINS Bl 5T T G1SCe gy Y L] @y i Ll Lguin i
ST 53 i Ly 3 03 (el 2ilale gy ¥ 43 08 S, (eSS
i\)_a.!\u_a,_xuja-g_gtj_a-_u\_uabji Lla.;u.'l_d;ua)_m_a Lic s \.5‘ doan’
¥ ABIS §1,all laa olyad 2 eVl dabhiia of yglaiio S, > 2 s
Y 35S 63 elha Yl a2 Uiy 38T 0595 o i 3L s s

¥, Al-Amri's Encyclopedia of Earth Sciences X7



cals LA.A)_“STEH.“ALASUA_YJ_‘&B Lg.\.adji u_u_zviu}ﬁc;;_o.)sjﬁ do g0
foa 4‘...\_5. Jj)" g..gc.\.d‘ oj_a.n BpuX u‘ (=N} ¢u_‘3’2” g,\.ﬂ oj_ov ‘J.a.t_u‘ d_d

s el Gy 0 LIy 3yl A8 de o sl ) Aeaddly
oﬁz‘SﬁJ‘@-uedew'a-ﬁbﬁw'%dﬁ}eyﬁ’@waﬁﬁ@bﬁ'%ﬂﬁw‘
S Yy Ll M ALIS 5@ ag idunly3ye 305 LeleSTy 28, Ll
31 358 o bs (sl )58 i g Lagin o Lgblaia] (5 O
;by‘mj_vdidgﬁ_uutmgu\ﬁifd\u\uaf@ Lgme S
a3 Ol Gayte 1 Lide o5 ¢yag il cleliadl) 3liey 5o of llas
2a5lag Aaliiie S poms dine £Linall UM ooy pdilies coli das 2 dles
Haglie Bale ps «ubliall gl dWy sl cLs 53T ¢y dy a1l o

.(Pav, 1966) (g1

zha) I e @ Iladl 6Ty 21 gubdle Blo ud cuiwle 90 gy

il yS1all 5,55 Jya Shombs 3l sulLE IS caa 2 10yl ALl

SIS sl gLl Blies Aol iV A8 ally L i 3538 Luilandl oot all
’ .(Pav, 1966) ,_aill 3o

450590 2 eSS i wBB g logls 5,y 31 0B s OF gi
DL Il S0 sy o oy Ul 31l ool 3Sms 231 5>
oj_‘" a3 O cem® (Guandall e daiio Y CSeSI 5T Last S8 u.u.a_u.”u_n
e LM Ll e woalandl 35301 e Jolay Laies . Lagos Lags 4uiiad
(A1978 iecllas) oylae 2 SeSI iy Laaie ooyl y5at]




_—

NS

b (gilEadaiy A Y Amls)l e
"o 3 - ) e *

3:@. (Horologium oscillatorium, 1659 delLedl jlua e 3ma¥) s 2
gyl Jgoiadly 3301 3531 (e (e pud Loy, e R3S jiiula
A3 e 3355 i BS Ll 5y LLall 3y a0l Bad laams 5 iisls ol o
1 skl e de sama I AS pandl s La 13] 8,300 dams (le Wy
(#1992 s y53) Lgne 553
~Losaeall gomd Joll 6T = Adladl O jinsla ycey A g,bYl 0 a 2
o9l e dwlidly et @ ey ol da Sl 595 IS (e pglas
iy ylatl olgy Joll dd oda sl pdadiy OF sy easell oY1 38,000 e
colial JSEIN 2 LaS Jmaunyd By dod (1550 OF J 3Ly el

B CY D 9

E

95§ o
<9 €. A-Anri Encyclopedia of art Sciences N4 Sradllieguse SCRYCH



Ebﬁlﬁ.\ﬁjﬁ)‘j.}z\_\@&}_‘)ﬁwMM}LLLAE.#“MJ_»MJ
w...LuuaLza).”u_ao)S.'yW}a Lb.t}d})_” ‘..\_Ad_o.’_v L@.J‘ ‘A)M)\.&J

Al 3502 e 45T 50 LaS Lg it 353l aies da il 095 coans
GBI 130 BF5 BE 1ia ¢y crens® by sl Buglanie il S35
Obiglesy Loty BEs BC (raudivus (ojleas Jobo e 5,801 plaiiwd B e
Jos EF5 AE ¢y ypdadll o dumi e D5 C olabaiill dad o3 ¥ o wasall (i

.(Dugas, 1957) u.; Jday Legals

AECAF L3 Lawi Lle oo bladly e Ds C oliazill cialys bl
133 dadll Caad Job Lle Ja,dl e louas Ausls, Il 3,80 ol yoiicd

fois Boliwe plady (21 ol 0l sulLe (9305 Gy Y« yiuol ... BFEF
Ol Jigl ... 16 9-4- 1- thCm IS dayye alaely o Sl fpo dbogd
2 oy Glatll & (q.u:-._ﬂ ﬂlﬂmujiulmjd‘ ol (yo aglhall LA
ub@}ut_gﬂ‘).’a.al‘;m.\wj l10gdg. cals Hlaai Cs D cidaaill of o b""}”
%3QSJ.JJQAJ‘MJL.ML¢AQ5S§L:§M‘«J.\.J‘ dodad A e O3 el ple cade
FO bl oIy aslim df jlie! (San (dlzall g oo lin 3113 ,S31 Jlnadl dlas]
3ol yie LT e Hloe¥l cmay o .ECFD elsladd | 35055 o comn doecidlg o
ey Angiya 3,5 Jowe Oyt jiasls A= d 6 oo lag ... 16 9-4- 1- All.S
Ly D day Do) dde AS et da das M ol oS0 daastl 2 L dedaiie

‘wa \-Amri's Encyclopedia of Earth Sciences S



Byl 2 sy sll Jsull e 550 o i ¥ (s T 0033l3 (6T i o 3yl
ding .oy 3lall eumdl I3 1) Lol diline Joull 128 (Sl (6T 23S,
A gleaio cale poa Sy Sl g Byglewill ud ilaseasell 3300 69301 )T e
& Lol Loany Lgunad Lecaidls deads ol yondl Lot Busladia ,iles Lle
alean 1 o (Jadlly  ALSH aggie (e 3 yle And olay duliall Laslse yuslacS
Lelsn ST «Lguudt Aalniill e yLedill 38,0l 2 Lgeudh Ao yedly dogiall 2alS
sl T Y ST L1 sy alean 31 @S LelS ST (5S35 31 Alanll] Lo
Lad 1 el las Ledgun Of s S e watd G aleas U 3l dige
Halae 0583 Loctie logioald La3ls a3 Jul 3,801 g 580 Lentie s < Lgiula ya
Clomadl Glye3 Ao yrw Lle datiad ol Alome ] Ayt 3,80 Jue ol cdaes
.(Dugas, 1957) «dabizt) doatl cile yodd A1 Hlabe o gd o Lide S0
OV Sy B 3all Tad quu il 2 5 iiils |y 38 augs Al
ros Hlaisl Lesyb L3l ailosl eyl
Badnws Olygadl 3,58 (Y ladll Cawal pe 30U B9t cewliis ©
AN pe LuSe ceulis Ll 6,31t darome Ao 3agiomse Aeyud| ¥ @
M‘@kﬂ!@ﬁyw@upcgjw)&ﬂ‘%uim ®
(i | Hom ) s el (3159t 3y (LB (Baguioms ALY 39281 O Lay ©
.J_h.EJh_a.m.‘d
«b}&d‘;ﬁig’uﬂfﬁ@?cﬁﬂhdaﬁaﬁ&cwﬂﬂf Loe) ©
(e Aol (Gl Bl ASed (19STewg pdall) am je (S 9l pladyl (e
c@tas 43T o3 LaS Lgradd 390 o g bl Jomd | idiceau 43) (T

DY ft?' |\ Al-Amri’s Encyclopedia of Earth Sciences ? PP
0 e A ‘ » ey



Gall el sy 1 3 LS 3, V1 aimyall e jidale (o8, a3y

5 LreaiSy By Gl R Loy A sy Balitio 3850, 3,515 dame
ngl\Jon‘_,J.eJ_s:mﬁlLBth\_,:quLsCB—E #Lats | cya dbogio
e dogi B dni \fu_”aBD Rut_ua\uaup_ramd@

/

Ls.m.u.«mUa}‘a_‘.uJuJ ‘BELgi ‘.J.:~ ‘J—MBD \Sls_oJu!L)AJ.uu_m .CB dﬁb

- : N CG (BE) *:7 .+ . ...
el (/b2—4ac 91 BE @3 (pa . E=(E) Ol Ll (o yiat o .EFAH

260 goluws 521y CG Jobo e podl doga il () pos 135k

g
saldl 05_4:_” dj_muh_ﬂ_u‘ ngé.ujs_‘_uﬁ LCG FE u‘u'\_u‘.)‘ .BE 33

98} o
<SP T AAnis Encycopedaof Earth Sciences , WP | oa¥Ipsle L Spealidcguse EBCHGH



2 2
BE R BE -
2R 2 BD -

FE=—=—=(— :13)

Tl el g 320l il 3580 L caly 45T L0 3,81 (e aY
;‘PYU u.u\_m.” Lgde 6)}1 A29 u.uS.a_” u—“'d—' LJL@-)‘ Lua‘).d‘ 599
il Lo LeS 2nls s 2 200kt e Lganlls Lauie by \.4.4\:. bl_‘.mb
.(Dugas, 1957)

Tot 5ot Sy oo Lall &SI Bl 1] 41669 ale 25 iaula auss
A5 5ISual) el 5ol Ay (e L Ly o] Epms i, ¥1 Al 3
il Syl (pa de gama 3 gy A Baas 3,80 Lgie Yoy =99
SLaLadY S 25 58 o Lae 2 oy ¥ Sy 5503 g dacl
somi ((63Lell) S (5050 soms oo b By laill oka ksl an® il 3
i e AL688 ale 35 GLS e 3 iila pllal o) ey (i 5 e 20LeS
LQlI2t e o LS (05 Baleil] L yasall pran s Lan s U515 dlai s
351S5t el gad) byl e nd s (50 jeerl] Il a2
Caly il ol Apdlodl ads Lgilloe ol 3390 iie i CSToSH o 1S
L) Lol lie S ulasl 58 Laily0 S5 LajSye e SIS
8 Jogiy @t e b LAY Jngi w3 5506 Ol Ui 5oy 1l 5 a5
309 emlla¥ il lotell ailin gl Lall Ealadl Adloal (y3503 Lisgunis el
Jall diind g B 51 adl el okl 3y S 48 raad o v iisls dic jomc La
(1989 «9-ay) B IS0l A iMEl oeliy (o cang 3Ll

=

L 991 o
€ 9\ A-Amri's Encyclopedia of Earth Sciences ) S8 DD



é\_"'v Cj_z.ayj 31674 ‘aLc (?1703 ij_"a) R. Hooke ¢lg & <y g, t\_dé Jal
AnAttempt to QAJM—’ 4.13._‘_“1‘ 45):..” c_s\_uy A_lean) ub_u_\ 4_‘)_3)44 i
J5 ol Lb S ¢SI Andltl Tuwe (prove the annual Motion of the Earth
23Sl e o) d g gia L@.\.Eﬂj‘ e la &3 Lgigd yuylald s Ll gy ﬁ\_uof}“
Ul 2 Lal s LASuM_mY‘U_AML@\PuMYL@uoHuBU_Aﬁ
Jloma asn 9Sad Enusd U_J‘ 40l 4 gleddl ﬁb}}” N Lca.ﬂ B cu‘:J}”
45):.3)‘).4.‘_4&“ u_\.c.)_a.a.”)_»y Y3 ‘..\.g; ﬁj_a_a u.u.n_n.d‘ L_a_u.dg_;_o. 4Lg.u.m\:.
e L/.a_ﬂ Jo gt Lgde UAJY‘ Pix ‘_,_J‘ oIl o cuxd uaj‘éﬂ
L e 5u€ 580 Lot e gindla oy dodg il g lly 30300
cacadl of dal it = oaalin ol i Wga (o ,tal 0y .«‘a\_uc;}“ LW

.(Dugas, 1957) L:g)_m..d\
A ALl )y lady Glsa OIS (21664 ale 2 i iilyio y iy LT3 |3

ﬁﬁm Lg.u\j_mw_,}a‘ ol J;\_uj @\Au PR TRIINE TR
s Le JLB Al bl gl 3,80 (Iga dad ol LeS . yaT oy Joo 1,_‘\3
T 5,5 anBy  Lailyloe 2 sl ypdl ) a8 s ¢y Alg3 e a3 U
Lty 5,Sll) 4l 2 13 gl (2012 s yé ) Lt Yo Ailonl s o
(¢1664-1665 ole o o)didg « paindl 2RI :Lea¥l Cawng of Micrographia
il g Al gl Ay el aindy 5aBl ooy IS (4s 9t (o e s




A g dug,SIl LIS il e oS1oSI g el 2 aa g J2UI il 543 G

Jladl oo LeS 2l & iy e agad ywall e Ridges caladiyll Jwdlew
oainy 2y 2| paadl 038 e (g el JE5 3S5a o e LS )Vl e
03513 Laweal 5T W) cde Q3Lall (3303 (sSin Lo ] g a » i o] 4ol
2 uoy Uy, C_@bds_..uuju OF g9 (a0 s Sl a1
Loy Wm s G sl gll 20,01 5o il dicdt QUSI 2 g dia yaT
3 e yugeds Sas OIS aal . 2156l e oy e sgae (o ¥ e L
pladl dﬁ—mﬂ Gkl Lo gyl ugag (Jaadl ] g wla 3l Jaid Bl
Jroe e LeS 03500 (@‘—w) 2 B ppdue g Bl Sy el A 1,50
2 ($o5oMgl slale yund)alzad L&Y M_ﬂl.a-3 M—ijja Lm\).a_u.u\ AP
bae (s bage 3o Bols 5y oL Yl cly Lasy cid clall el 2y
o LALTal ) e iy Byt AeilB iy Lol a 5,Sell ] ol e
Un ity Joge Osol8 LA @Iladl allad 2 asl e lg ol I3 (0 Laded
Al 1 Lol 58l (o el ) gy Lt iy LS 52,0815 5

.(Patterson, 1949) \_u.aua L,_us.,_n i) Ogold as

9P TP AeAmii's Encyclopedia of Earth Scences ,&3 ? PP



Place this & the Tables F_'olfom'a?

atthe End ff 7 Book .
o
. "&
- . "/
. . .£
/ / Lt
/

- ’ 2] a [.3 ﬁ r r

aliia yiye daglad die s Bl ByaN e (a1 A3 it 598 g Lol BuiS 3Leadl mauyl 16 g
98 JLeeT (ra Ainad) . yises JlasT 2 0,51 Lgil b J18 g p1687/2/9 2 Lgaud Wygl 5 pislome (ye J&5 589
.(Patterson, 1949) (Lo)sadis dasls 4GS0 dildy das 5ygid !

102 S
9P C . A-Anis Encyclopediaof Ert Sciences , D CRCH s



aelsall (pe (Heudd oldl QLS 2 el Woud 2. (p18 (,all) it Gllasl

oSl Lglidadl A Mo L) 9o jicd oal)T Lag cillall @le 2. 518 Lgany A
oo paTs LS (BBle Y Ayl aid (o yats 1 @lladl gag BallL Glhics olle Ll
S OB I pag LS Jly ylases @Il 12y (23leY Lglecad! alya Y1 3,
Lgie als a1 IS b enbal gl Ayl J13 (e Jof oans LS Joe gotiag
(SRS cllall 2oMs ) liS 2 s ud LS T Koyer (¢ 5068 e Ll uS5ag
a3l udaliall 8Ly bl ayyda LeilSe pmgy cubelgd] duylai e
e ele g3 ety s Loy lgdsm ool Gl ala ¥l Gle Gueddl Loguasled
Bal 93 2 e TSI T aiay LSS (6, LS AT ety paieal SUIAT 5
JB Ls g s 3510 pos e uamﬂ‘ Sl @y OF e LSy 0 s 4,51
4,505 u\s,:. L@_d ey e u\sﬁ _,sbsﬂ ‘_,\s,} of sas MJ\SJ; @

z

La_v“).:_’).;_:_n_d |4.~.\.¢;-Lu3 M‘WJWMMLA‘@M‘E)A&A
uﬁ.v\ﬁ ‘_,Jl CHAS L/r!ab“ L/js.._ugj 1) EN % Sl L§4-” ‘L".&"‘“—U 033..&.\1 |.>)_?-_A
(#1989 gay) SLST sl

1715 ale 0,55 (21 sl (350 Bwdlad i Gad) (ueeli of Lils
iMJ‘MuLLA.waJJP‘MY‘ \_m‘_t,_,_uyﬁ_wm»u\
PRSP BV TSN - CYCNP SRR IS SN PUND'S- ST | RER NN CYN |
S8l panl ialls alpdladl Hlei 1 s Laly Adlee Lo
Lgtgin pucadi 2 s yomlll oy il g ecnlBalind] oLl Loy it ¥ Sl g, Y)
i culall Ly (935 3l Aasnll eslsladl ) T o ¥iadl ) 5 85amall )
6539 cogall 35a1 @l mea Lgy Lide (gallay el 25T Sl Ayl
(#1986 ca335,S) (cslallall AShan Il Loy L gsny

SCHCH. NAniis Encyclopedia of Earth Sciences ,', ‘ £ X1



5)lSoudl abal gl dy sy cno gl I e pd 5did d9g calS Ll

lalgadl clyymd GV (Laally el dglea LgiSt (A dgigutl duiladly

S 5 OIS I3 g - Pl ey ¥ ool Baoe e 3050 385y 25,1501
(1989 migdn) 39l LSS e ol LSlS e Comlio e lSus

pos O e ¥ 58 Ly 45T LIS Catsog U gyl g

sl ¥ el allal o AJALMA_W@JJN @Alcgdbio)ddjﬁ
Ayl @palas JS& e Lgitloo 5 (e dUhg (090 ao le dlas Ml
Zas¥ Ayl G Slasdl calall AESH ay gae dalall 2 pdladl 3531, ag
2S5 0355 U ek & ST 35 e (e Lmgiane Jlaa ol gl gl
da 535 Bglarcadl alean W1 Jand Sl (6580 o Al oo Loz Jhlosill 7y by
Sy ¥l e alaan ¥ g et 31 B Y1 3301 s Loy (Lguinas pe
Log (msl) 5o LU lacy 31 e el (o o ll a1 (555 Ay Lol
Loghcu yeads atylad cuelatiulg by Landall (70,0585 ($obos) 50
3l e g 3l e lnt el LeS uS16SIl lSym 2 4 1S ol sBg 3 Ll
’ (#1993 «ol5)I8) Buinie e Lgunayd 5yglall ol ¥Vl on

ol Jemdl e Q13 oyl Jie dlie Boleadl LIS 750 Gl a3
) Cpuonll lall i (e g 568 g 1 pslally Bspall pslal
orelaally oyall slalatl a slo Lo o Ll L g aBg ((ouas Lag oulidle
L 335 Laindlusy cdpdlad! 3,000 2 qgalgand (e Jod —4ll o — L3I
il S5l 5l Slalspll S5l e sl Silaslan e @ gaad 4353

V' il gealiiesuse E NS



sl yondl dogiaall (33508 e (g et (g RS (yauay

L alin] (il 3o oSToSI A8y ol 3l A5V S LS cnilgd e s
e el Sl Cagy tall 38l wnl il s5adly Sl clS, s (e )2
(+2008 « Joaal ) S wamd! e S S5 ALl ALl Ll e &3

- -

SET (g Ty wBB Adlandl 0938 () diliogl U1 (o8 (90 () (Ao A LAl dogdiu Byglad (ST @ wusTUL
2 gl Gl 2 A AN oS Ogellall e Iiay Cany ) 2 LBy mudin 11Sg 21666 ale fie Zdlond! Auytan 2
Fishbane,) g ol aoilod 1 2. 4 ytay @S i oo (31687 ple §T A 21 day ¥ (LA 1) aaliS jiis @F 43S it

(©3) Beid) oISy s lail) Gleuss AoLugs S Sld Sliliam sy LT 43 s S sy « (2005

9@,@ \ A-Amrf's Encyclopedia of Earth Sciences /




S 2 L ol eall el antll gua] Budlanll (5503 oy (30 Jramms o]
Ly cale 03518 Gl elpia¥ls Jaogy B llasdla e Gl Ll
et 5 dwb Aol Gy T A0y LsALD pladl osolall e He g
35Ul JS L pd yeni ple ol O >8T Tl Apdladl (e 3lB A
Alre 2 0slall las 5 aad dggle | alra ¥l @lSy oy dalail| 3 g pall
ﬁL:. dslatl w\ oobicdn] d,day caels s dandal) ol g8 o uaj_a.ﬂj
e e (6pay csLujuall aladl HLLYI 2 (ol 451Se 2 st (1915
Aeurigll (BT LBl 2 5550 03508 (T Lawie a9 Aadull el |
Lesie 3o e (plidin] oIS uBy . (p2008 «Jul y) @uall all dantall ais
oo Ll clale ASTH By e gnll Ao o 3983 Aodladl de o HLo oyl
e Gl 02004 ale o (2] TSI Ll Calabacn¥T 3Tl el
SoSI je Latie (50l CSo€ Apdla digl day @2 (e 5)yaluall s gl
((F2004 (L 515539 agle Aloa) @ onill alai

Aol ol sl Yo Ge [y ewdi A oiladl e digild ,tias iss olS
35_3.”oMJMMﬁﬁMZﬁwﬁgidjﬁmbA@@y&Myc\_is.b
(2 3) ieid) Ol 7,31 45T V) Al
BT Baly) oo Aidlomd| o OF 1 Jo¥) ®

3 o Liaall B @ laiie yud Lajsd Acygs Aoy 3ale i gy A3 ol o

oid dadlind e Lan dlhing (g, Y1 Olgad! (po Olgad| aay 2 (a%Si (1455

PYSTRSS L} (TS PINE TS CTPIE PEVYRIBTES PIFIRRES (P [p-HEY
Aogleutt al W AS >

9P f )\ A-Amri's Encyclopedia of Earth Sciences ‘s A :?‘ <P



5511 cr ABMall Acalys Tuse e Zudladl 2 di,dad oy S acel UES

QLS 2 55 Joa . anly (il Lemamy O pllatiaal ol calalally JuS1y
LS55 caslonll 3yt shomdly s Lol il yoalls pcnis pa Lid 3 sl (Gl
d\_a.c.|i4_ul54_\.:.u_c.),\_m.a\_@1.\551| B9all Glbi dle diay sused @
Las ¥ Laigh 2 pa s dgdlall q_u@_uu O 095 SISy Lyuaiidl 51 5
Bale 2 SAISAl Jlall J i LaS Lgile 555 ) ol ol SONESS,
2 ole JS 2 Legh 585 Ly gy ) Bl 35U e Lo Lol
b;u OST ot S0 slaliad| cde Lot Lol Lasls sadling ALl ol
4L¢43)_°| OaSTY iy el palladl oy e anilel! ua_sL.ta:J‘ el 4.1:. g_o.La:S| e
2 OlSe (29yall (g (o2 9 Lad] Sl palall (e Uniiue (S o Le 0¥
S o gw AL gf Ao dlie (9 matl SIS of gow Ao i) dacdal)
Baalall Gl 2 L3 SISe ciliin oo o Adgeme dudh i e Ling,a
e ymia¥l dale Lilind Lglasd o5 ol poallall oo 25y Libiaatl dayinwa
LgilS g sl alean VI 2 i3 ane Jia yallad Aaslall ol gy e 2381 By
Al O Lz jass (52313 L] L Audlandly 45,0l cnilgdg dadldl Lgisdy
S >ius LTy clabio y & cnil5d v Laygs 6355 Lgily g 3ls1 2 335 50

(R1977 (olany) Oledly Luglecdl aly a2V @lS,

9P €8, A-Ami's Encyclopedia o Eart Sciences R 4 ﬁ' PP



(0 AT i Tad e (e Tk Ay Hgitie plusca | Sl LiSlaBisd yludy O 4TSS (pe Joloms (150 g’
(P2014 (CnagS) (L2s ¥ S5S Jia) ;S (bl i

9D :?“ Al-Amri's Encyclopedia of Earth Sciences ﬁ?‘ <P



e o Al Tase HISO] o elall dmgin 2 53,5 (550 (IS ol
Lgiands 2 ilsall Tyl pallall @lle 3y S TueS dcll ddyg ol
Bl S Tl 1gd Ll ol o g 2 Tl g oaliiel oy s s
ST 87 sl g o -Sias Awsila dwaaal Lo L1 2 Jg g Ayl
e ple aag Jusd Lis (Ldla) AelS aniial 1) Alpgma 5yl 20l
oy ALl IS LeaS A gt aa ol alen 31 e Lyl ore 353 51
Loy syl Laloun T s ull alaa 91 Lo aplall culy ally e @ i o
bl @35 Leblinds Ll LIS G o b LguaSlons s Bl (0053
Lo o iy e 1l il e LA Gl 420 (e el
Pl ey (601 | gl oS 5 1AM 5 gy § 5 Lo
u_\.a..“ gl G yg G LS LLULL&A\.:\J 4_43)1@ Lelma oyladg ol s Hay
(P1977 cylisy) cnaladl SISCaT ¢y

2l -*—*-.i‘ \—A)fd-) S g 5 Lgd] Jramgs 1 el O

Ll pnin’ 058 353 & dlanll 353 0T oo pemall s il las ISy g0

s AT el ) 35 olg! Awailly 5S)] = o3 ras (I Y| AS

ds_msj_a-_ap_'u\_x_uﬁ_!m\_o,mj ‘QLC.uj_iLaJ Laﬁjd_uﬁ\:n.”ud_q.u
(p2001 coal®) 55 aia ;2 (550 4SHos

Alax o Aoy 98 sl dle AU din (e 3080 ST (550 Al e IS

LS g3 Amis ey 4] o ss i) Ailandl 308 T el ap La

o)&u_o Y3 c_xuﬁ.\m \_4:'..\.‘ u.u.ﬂ_g 4‘..\_@Sd“9_u ‘:Lcﬂ L._um!”_mlu LM

€85\ A-Amri's Encyclopedia of Earth Sciences - ) DD



m_msu_@ﬂbawm y\_muj_“nuﬁj u\_ml_au\‘_,_ﬂ 2,
Mu‘uhwwt\bmw‘ﬁﬁgumh@oj_d‘uy‘wb
4_15_‘3‘0_@‘.1‘ 3_\}\3}9_&\_“. @3..\34 a.c‘.)-u.n.” Al )| L@A_d\j_m..u,\:. P 9-gasa
u“ﬁd}.@ﬁ)l..g@‘ ‘J_Aju.’a.u.al_@.ﬂ ‘J_m‘)‘JSi‘\.c}_uﬂc__u}joj_M

e Jals cdwdlad| s 2 J_um 535 il Blslcus ¢ (s

T degame Gy ooy tad daing @ Laile u‘ o2 2h I s =il (e
Orrameandl OIS T3] @3 31 s aaly JS Lol Olsimisg A¢B (resan
ol 52 B oand] 039Sy Los B, 59 ] 5 L ST A SLiag
i Lea 8T A ousndl daiein i 3550 1l 3501 (y5Sead (A Y
55391 daiiall O (A3 g g Al 2 a0 2gly B el aile
5 >-dilin (158 o 35Lal o Cprenandl alad Jazmices dle jlapanies (521 5o
ol gia IS S g adbing 3y ‘;.\A\_M Aj B e 3y gll 3oVl 4=
aaillyg . Jo¥1 Ol (S ey Elin ()5S 19 dails desldie A8 pomy
b g A pomy of (38l 2 il i of ALl e s« ¥ (3Ll
(GSLal gglitlg Ladiny 0T cecasell u¥ 120glg seuliicne da s 2 Al
Jool> e Ayl ola oyl all ap W Legie JS obeadly Lty (1
Lesy conlin sleg 2 30 le IS ol dll s Lindog 13 - dgas g gy
O3V i Lagia T Vg eaST) cla 2 4590 Loausi galally olagas

i
‘wa \-Amri's Encyclopedia of Earth Sciences . _ S



s daially Logunns ollcuiny (slactlly Logumadd olalimie oLisSu
.(Dugas, 1957) 53l gia s 2 LS

1666 ale 2 Aalatit] Sl Ayl 0153 (350 AL 16y g (e
$Lis (1 LS (5300 ¢ye LoD e 4y pld g0 JJLMJ_JM‘_U;)
u_uj (Dugas, 1957) dslidl a0 ya pa LuSe P k_;_u\ u\hu-.."ﬁ! Ogld
(Ogalat! g u-t.)):h.\ Gl 10 e Gamdl Sl cddM il dlan Laa ST
mjﬁd\anMngwjmwjﬁh_ulsm Lad o &S o Job> s
Les - iy ¥ L andlonll o208 oy a3 ISV OIS 13 Lagig 0530l 1iag]
RIS (R A - IOV . 0 . 1~ HPW PoNS [ RN - JE- IS
S 2 JE (a5 ye 3600 Caninl o 0)lace 2 el 25 il 3531l
23 15 Layud Laluce oy ¥ lymy [ Losies eeumd! dadiow Ll . 0,1
A b dng A8l ey poalldad e 10 ] u_b‘z?! Aol 2 a sl
29 (da3ad Iodol (uli® a9 dcw )L Ao gl i \_4.\:_ P P - B i |
U9 0 270 = Ayl Bngy 1 S ] g Ayl Amsll (0 S5 Lo
L3y 5 edll dagi o olcun Jamaall oy - Ayl i = By ly damgy 12
oYl e (ot Uil (e oyl die ydaB Caands s edll AS > 3,0 A yaas
o Lasieg dogy e dadd (55 o <L 2 5051 23lS 3l
P1682 ale 2y dazs Lale 16 ayg (3,85 oo L3 (BILEYI 1gy digalyn
2 Gias ady Picard 5,10 030l ! g_mjz?! Joladl das Gl @ sl
O LTl (IS say angy agll il ialg AU A pmasnll plainl 2.
eaiieun Lags o 3yl 08 31501 2 g ey 1 Al cadiomiy el o 1gyla

o
aElLy . . - —
O, A-Amis Encyclopediaof Earth Sciences ) P | o¥Ipsle Ligpealidesugs M CHy



unam gravitare in Terram et vitatis retrahi semper a» olo0 2= Lgy da &y

e ‘ \J- Sl (i Y1 Loyl 3,4 motu rectilince et in orbe suo retineri
57 aa] L3061 Aodlondl ST dia s foalin e syl Gadats (o
O o33l (e 31 il ZES 3S50 e 3,1 ad Loslodl Jgin 2yl
pale dola 1] Lglipmalh Gl ihy il 35S pe lials (e 2S00 (1553
8155015 el LSy 5 (358 @b o5 (Aol Loyl Bl s (5Sas
5 cng Lemslas e 315D 13| Covun Lol g Baslall ,LedVL ALl
bzl Ll sia Judiady o il slaue slaiels Sasme ciLanl|
GO yhun oy oy o gLl (i Ll sigs - Lo yunlic Coven s & 3ISI)
Il ins 13 s (21680 ale ue il (e cila JS e ey gls 3l
deadh iitell alye Y Gl SISy a16825 216075 alS31 2 g glall liia Lo

(Al e sl s Leud o g1 «(Dugas, 1957)

ol atleal G i Ball (5 Blsl 2 e, 58 J s 3 eSS0
el A 3L 6T L (S5 o e lall il sl IS Audlatl e Lajadi
o231 5T 51058 1 Aauaall 5,)Sall IS ¢ gnpll 108 2 o 1V dads La g
ARSI 2, Il 398 oy )5l puas By Lgils Laygma Joo 5903
3531l Lgiylag (o) ¥l ebacu e 305L0a0 35311 008 Covun s 5 ald o ylsa
a_‘l_uuj_ns‘ Y oo e dpiladl 4l Ol 2919 Lndl=ll L.A.e. 5 yaall
gy el dms Ja Lo a9 zladl 50Ul 5581 dad (0 ol )
(p2012 oy ) dualy (oY1

V| oipslehgsealiiosuse E NS



gL Crummyg oadadll eda s a3l e (s Gl OF (35 oy 8

et by at Gty At A,tal day Jedatl da s Jebs ole Auialadl

tUaJ.:.u‘ ¢‘ho~ij_ﬁm u.u.)Lu.J‘ UJ—E-” E,_a.zm ?4_33) tH Lnj_dsj cu.«m_ﬁu.“j
-(Dugas, 1957) catlaie ¥l . Blas

el L i all J60 9303 (550 Aplatd ou B 5ty 4y
gload¥l da ot (50 andeicw @ I3LL s on BB SLEi¥l LIS (e 0 e jud g
Sl 0S5 8 yuue | s (G2 Ailadl dadd i Yot cogdll 2 sl 5a (5200
LS gl 3o pLaiI o o5l ¥ 3] wradyd SLEEYI L e 55
g laas¥Ly ij_a_ﬂ ‘_,_\;:J.\_a.u Lub capdladl dadll e iall Jodud) (98505 Y
LSy S5 o o 535 ke slecdl 20 51 slime Y1 el b Joall Y
L Lasg>s ane g..u.ﬂ b ccusd 3oLl 45la dgog ya,] Yu_u! JLsdlg
5l g Aagelall 25, 8l 51 55T e meal] V] Apslond] il ot Y
Satis 33LIL Adal 3 i 23 Lglga dle Lguw (Lgd g135 Vo nga ol
Of 58 o ¥l Jualy - Lgic sLladll (23S (e \-w Ao |1 Joaadl (95 Gy
o Ul bl e s el 551 \_Ag,,_m,.w_wu_mu_m_,uw‘
Ceazmdg La )51 60 Lies Lnu_a.m:.)_ai doiladl Laiw Lae Lay Lasesqccdn
(F1989 (iyan) Lgras LBy

i 3gan a5 W A udlodl ol oyt (450 AT glme daa DS LT pag
3iu_‘.us.d‘ @le” uj_f@:\_euau_n&_ﬁaﬁﬂ_\ M‘ Zq_Ja.ﬁ.” ZLJ.@).:L” 29

yCP € M Al-Amri’s Encyclopedia of Earth Sciences



:./;1_. (» .

PV INTY WS (PPN s ?

e 5P 3
=l

(P1989 igd) B yall ola Jolim

wuylay Lol (21765 2.53) A. C. de Clairaut 5, IS 3518w ST oy 2
dyoela l do 3301 sie Bodlad) 393 o dayd Lgil e ()Y IS e
el gl das sie 403811 55 )Llall 3981 g dasinll (yng 5198 (aBl alad @ rusel
Théorie de la (i, ¥ IS a 3 ,Ia0) ¢yl gias dieal ya 585 a3y (p1992 (L )s0)
Syl Zhgeill 1ae Luwols Jeall 13 2 9.a1743 ale (figure de la terre
Of el sl C. Maclaurin ¢y 55051e 058 Alaalgs 3359 e (0,31 JSLA
LS 3850 I oo dasll o 0l 9al 2 T Acilotll iyl oo S
ol mla ) IS4 gile e oo Jalill il 50 el (05 Ty
(rSiadd B ge ALY 23S e Amala] 538B (e ST )Y T ol yalig
ol bl (e ¥ el Gl Sans Lgale oIS 3000 3udas
dm i OIS 9, S Ao I T Stokes (St yglal al849 ale 2y, A il
L0y el (350 0F Ay iy ¥ ABLS 57 Al @l 2y IS L
s el IS8 Lsslse

114 B
9P :?“ Al-Amri's Encyclopedia of Earth Sciences ) S ﬁ?‘ D




o NP IRR (PRSI S

NS

A—alt a2

2010 (a3 oS ol gl alall 61 ¥1 2 o (S5l g dams ¢ ol

Ll yiandly #Lall g ualall ) 3ol e ¢ Oladon crs @l ol e ¥
142004 oLyl 1 s Lt

(23) ey solio 513 2aloa Laeall Glsn] Jiley (Laiall Glgs]

’61981 (9 ‘)_:u.u\j Q\_ubJ.U 2\_.3.»).1.”

dae dds B yee e Il e s Guasd 2Bl QLS (padl wne (e Y
.61997 9 0 LJ—‘..:.""‘ )‘.) 3 ;‘}J.:y‘

-

19919y

M\S ‘ ‘ |«_»L“S‘u ‘J_;.C.BJJ-«.L‘Z‘_J..\ my‘c" ‘ i (S 9l )

9 cpml g3l LS e B C | REUTPP N S—
.‘31977 4(244.3;_” u;}LC.Q.AJa.l. ‘

‘Z\_J).ml‘ W‘Q&‘SJ@ LuJL.tﬁ.” )S.AJ\ LE:%P 404})1‘ e 4‘534 2
.‘:1970 ¢3J_AL3.”

115 o
<SP T ArAniis Encycopediaof Eath Sciences ) WP | oa¥ipsle L Graaliieguse EBMEHG



dj\—“')ﬁ) 2‘—‘..3\-.‘%'” .% 33}—.5-5-“ ‘9-’4—M)T u—‘-ﬂ Cﬁ)_:u ‘U—“")'” \ L 4‘“55‘\ )

Al9T1 gy il s (spn T

LW‘ )‘.} ¢2Ja Lu_til:l:").!a G)RIR.A%)S L2L3G Ll@l&.ﬂ .&Du ‘J:."dl 44._:&.4-6).:'
'61988 (9

JJ‘_Q.L‘ J‘A «Lgl&_ujﬁj LJJ:S—A.H?‘ 2\_“)..&.6 &Um ..X_-L@.n:\ “TJ—~I~9.|-.‘ %.5'..\_\.}

J‘J ‘H‘LL‘ uLn:t.‘_u Jjj‘.) Z\_A:-ﬂ 3ds ¢2C ¢z\:1.\_¢.u.1‘ ;uﬂ\ Ldjs‘e 4&\-{),5.}
’?1977 @S_uj.a 4)_‘Mhm

cole w5yl 9] 1 3asd A IS g8l e A 8L J\_:"S” (Ol I 5_& 4‘:,.33),&4‘
A1878 (5l

i o Sheal] lslone pumatd HSLeY @bilgd sy colom ! gol (39t
159383 53 Aaaloms B yall illsshainll 4gan slel udy 21962 .8

Atghya 9T Jaadl 2 AtgE0 Alsaa (po gl Lo 3odat clomy yI) 9l (99 0t
.(‘51982 ulaﬁ).:g L;.L‘S.” ‘Q_YLC 42Ja

43_“44\.41&_” dj\_‘l—“ EJ_;\‘A ‘)_A“s:-«.” MJ.M %J_ALQJHJ‘ LU\&J)—“ 34? 4933),&4."
21939 (5,1 LT

116 L
<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



_—

NS

b (gilEadaiy A Y Amls)l e
"o 3 - ) e *

'(‘1952

Bay gl $aLgdl ae rden 5 el el uie 35001 Codde (O gagd g (o
.61948 43Hm‘

S ooyl 30 doadall e td e 5 Al il Byl iastl (gL g Oyl

aole Alea Ao,V 3, SaN & lys plude Agdlad] L1966 Lo bl
136 sacall . Lus glgiSig

o= ilaydng Lgmumiaty ie (Ol oo ol Bl [l Ol (5 sl
.‘31996 u;aﬁ),g 4).;13‘} QLu.ub...\.U

Mane¥l wyed 7yh 20 s GAS glall o Cargy (o Grasd] (ot
(= d)

deldall 2 38, 5 claes 5150 1 3ubad ARSI G jore ceial) gl 3L

117 o
DCH T ArAniis Encycopediaof Eath Sciences ) P | oa¥ipsle L Graalideguse EBMEHG



s
Yy

Gcdag dod Y1 Acidln !

‘e

&
"o
2 0

i Aaubs e citgl cUilells cllall ciiant oy dlil Upue Audlays oy
ﬁ1889 4&97_3 ¢).>L.4.a )‘.5

'61988 (g S s (Gedn il dauBa (e Il die (O il
.61996 4&.&'4.6.5 4)&5—" J‘.S

.61997 U.,\.}J Jdds (AS| J‘J t.b‘J.;_)ﬁ 3).44_.1.]‘ M}:u.a n)h.!.:u) 4&‘9:«:.&."

‘__4_‘>-_"u.1‘ b.s Jdds ¢L:g)3_">. ‘J_J.Al Z\_A:.):f Qj_i.” u\_']s 37 ‘c_n.a.” Aoy 4&)\5%3
’61999 (9 v ¢u_)).a_”

TESTRR SY-E I IR QU I I PR L) J SN RN N g PR
.‘51964 ¢O‘)_6.’a 4L§_3:=4

‘IG 24 4&\_3_:..;]4.”3 ‘;1\_.3.@.':2‘ (a_‘.t. 2 2\,33)_&4‘ L:JJ-LJJ 40_3..&.” =3 ‘Lﬁ}‘)—"
.‘11990 4@3 —J‘...\_“g ij_:uid
(O, MS. 13,006) @3 ¢Sy ,ll Ca il &8s

Jdd 4L§_:Z|.A.> ¢6J—U )‘.5 44_193 UL-Q:ZC 3_4_&).3 ¢2L:t.4.\.z_” 3)_14.2.” &J.:\‘):')_ﬁ cd—.——wb
’?2008

i f . ' 1 . X q ey ol
AL-Amri's Encyclopedia of Earth Sciences ) WP\ w¥ipsle L imalldoguge E MY
i "3 e e




il

/ i

O, WEER TR
< . QA> .

.61973 ‘L§"i"4-5 ¢)S.a.” )‘.5 “ABLM}” %ﬁ}w\ @JB ‘)yi cé,c&).”
’62000 Ay :ﬁ‘
4744“).44.1‘ Q\.Q.Al:n.“ J‘.\ ‘L:""L’"” &g.gl‘_g ;‘ﬂMY‘ (gD Dgazma (Ol
.‘31977 63—3)4.&“?‘
sl iaalxa ﬁ_ui‘ doe dalzaides )5 doligdl da sl G‘UD ] 9 ¢ itios
’61999 (O g 4gm\qal| bl 3850 3l dade ol I 4..\;«.1_54
dl=a ‘«g)_a_” 7S ?L’.M\ﬁ).” ‘ajJ.a.U ?4_.53.\“).2.:2" dj_z.aié"» T dea| WOleaw
w@ylall 5l Loy Hlad o 380 ‘26 el gty &b\_&:ﬁ‘ L‘:’_‘.ﬂ 3.4? Lecw (g1
‘:\_4! y9dn Loy uama 1 3 4(&\_3,3.1.14.”) cla &dl ‘Lg—"‘: 5_17 Lecw (!
.‘31980 B yalall (olSU A aladl 4yl 4 5] cdax| H‘ﬁi
‘M\B Jjw 2&;&3 42«.‘0 42C43.15.LL”)\3:2‘3 UJLQ.“ ¢Q\:u_..g¢.‘aj‘ - ;.La.&J‘ étu..bw O—O‘
22012 63 (g pSI1 amill e alaall alll BT 33Sa ol g
Jgall LZLJ.GM_Lu?‘ ablall yuna 2 A SIH ssl Ly cliall 4@.\_“.4 (g
02009 . plol> A dihid gl ASlall Sipm ) a gl
22004 (3l cgud) Hls lanay Lag dualadl )81 (e ot g

[ 119 I
7‘»'3"“ ,ft?' Al-Amrf's Encyclopedia of Earth Sciences ) S8 ? <P



¥ A

¢ oA
Sy g AT

=

iy Ay ¥ Ay

EX3

40:\.:.” J‘.} dds ‘?4_43..\.3.” Z\_a*),u&u‘g\ Z\_C‘S.a %‘n_\.a_” sL&S al_iaﬁm_u “34;@
22003 .3 yal!

L piall Lgll ((g9u0 e M e 2 3ol LA G (1 o S0 52T (Juade (1
21995 3, ALl . LSU Aall

3 yalal Cabviall Ladas (Ll calucaly, 112 alall G yall énly5 (l—Bsks
21941

soadl Wi, 3 Aloma 5|, Yy LAY oy gugall cdatls (6 yu® (L3
xR |y 2 9 9 Ly

Liuygd g S daals cda oyl cbhydesdl L oexa 4.\1\.4..@. (& pmond |
, 978-603-507-981-5 :clany . yobidl —dubdl ugs Ul 4cka
.a2021

LU A0S0 A g - S3anas LU aaly bl s sl
& 2021 ,8-9496-03-603-978 :cLas - ol pll— Asilagll g

QL_ub..\.” Agaa 539D (‘_,_\BLI'J‘) g_s.sl:u.” &u.-l‘ —al414 MJ‘UL.L:. 44_5)—-4-1.3‘
bl — By aad] Ll 3515] = (6 Secuall Zdl il F Ll
A =dn 66

?1991 (g 43.&).1.” 3..\.}}” cli‘._‘.ubé

120 B
4. AkAmris Encyclopedia of Eath Siences e CHCH o
< "3 e e



NS

; ‘(‘f i

| iladaiydus Y duilall )

.31983

2yl 5l Biligd| Raeulall 2 il inlma s tama oLl e palei— Lo
21985 3,0 ¥l Aunalan

21994 gy (1 Aalall IS 1 (i} cohama chama ol Enige

ISl AMal Byl jogn IS cieme dezma JalS A innge
21995 (1L gy (Agalall

pandl 2 5, Al 2l lally L OIS cana LIS il gy T Obysaa,e
gl A alall gl il it st ylo Onal 13 sdaaasll
42010 Gdies alSU

L, bl A audall agladl da s o dlhine Flusll we Aol
(€3) i(0d +3) caslsSlg

condall @l Hla ggads (ol alot ) oyl Sl )B4 pse g B
A1969 gy

02010 (3,ala apall S s (al3all ceunl ol daza (agadt!

Lol 1dan ;3 2ds L TSl @lall ey 5 ez | eaong oz cuygd
21992 .3, ALl (LU & alall A yantl Al Iz sl cnal

uﬂﬁ)_.&i 43_.!.3).‘!_” W‘ J‘.) 41Ja 4w‘ qu JJ.hM (S W V- W V) t‘a_w\é
’?2001

<9 €. A-Anri Encyclopedia of art Sciences N 4 Sralldoguss S CRCY<S



.
b

. S P
O iy a)Yiagdla) |

Wl
y 3 P

13 I galdh sl e 5 e lyiuall 3d caldl) G wadl i Tagy ol 3ylS
41993 gy sl

ST e ciyLall ls dardne dds (i asl olull oLl S5 g (o553
1892 ¢y <ull

eyl Ca I A B aas (L 0lsl) Ba walall )05 e gy S
41936 5, alsll

by an,mdpsall Al adsh 2ds calall @l yliastl o, unygo dnigS
By 521 gabgll e 1380 A Wl uiSI) JSly cagday 9ol (guisT

.‘:1950 sz_mm‘
1997 ol icniSI1 39 suall A alall Sl co S ugaa (e
Lecufo Ll 3158 danl dama e 3 (8L WMSIT IS L JSuLa Oy 58

ikl 3ol d‘)-:"L-‘ PJS 4@4.4_‘;;\1 Lo ycall o ¢gs_gu33)%t&53 oJ gl
.“-\1978 4ﬁs_gu‘9.n (bR J‘J RN

3)‘}3 «L\bj_ﬁ'u.ba ;ﬁ_“mb.al SV W Z\_A:-.JS ¢u\_A)J‘ ;\_ui () cm,;uu:d
.61998 ¢(§_t.1.|.4:. D 4@‘.3.&1.“

<SP T AAnis Encycopedaof Earth Sciences , P | oa¥Ipsle L Spealidcguse EBCHGH



o NP IRR (PRSI S

NS

dewsie e yonal abolidim GBI 0531803 Al 17 saadl diale BlaTdlos
1989 L plee (plagd uentl se

12 ol elall Sl DU e sSIl gan (re ydual (b 95359 pale Aloe
:22004 5] iy

QLIS 122 @3y ol duan V1 AGSH Abglaza (sl (sl (il
OO

| R AN Y BN ENP - P - PR T3 | PP PIURY g P X {
."31996 ulﬁﬁ)_&\ LW‘

1998 .3, alall (oL ls 2ds (Eilisull Aaclall ¢ als 5 yual (o tas

4&5_3.5.”3 d ol 5)‘)3 ¢2\_9_.3..Ja.” g’ﬁ—"c' &.‘)t‘ (a .:YAH\ TSN W 4%«_‘hﬁ

.‘:1978 43‘...\_;9

21991 i3y alal 1yae A S 3ds BV

29 ‘21%41| Z\JLB:J‘ ZLCS.A ‘2C ‘C_UL“JU ;...\_«.” ‘)_AUQ u_')_gjal‘ 4‘;_544-&‘

S W Sy

-

- Ole¥l Aasls - Gigmmdl 58 50 @opaual — COON N ASGE e Olen Yl p 850
o e sl Cal, sl

DCH T ArAniis Encycopediaof Eath Sciences ) P | oa¥ipsle L Graaliieguse EBMEHG



A5l L.C&AJ‘J ‘LSBTL.{‘-““} ILB_J.BJJ c2€ &O_J)j\:-c.” ays (ot §R ()90 QA“
.(.Q. .)) ¢3).AL2_” ¢3_.5.23,\.ﬂ

bl Ugaa 359 '831991 .@)%2” TR P | Cl_*m.nm NP D =
ombpdl = By Saall A Ll 3513] = (,Scuall 300 yamndly Lol

A xawn 83
:3\_4_?.)3 41&2 4&%.&}*_“?‘ L.djs.“ .J.jLZLQ.” u_‘! Z\_A...\.ZLG L(J:\—t.u} \J =, -]

S99 AN (5l ol s ¢ jpuadll putdl o
el yaall cpe LS Glacadl Ll ol ya gadl caams (o dasi (A 1agll
1983 (Bdian (STl Hlo i dd) dazms ez 1 Goao ‘;L‘b.“‘..d\j*

ol Hla s wanye Olgpe tden ;T Layglag el iols Olodga
42000 «3-ues

D3 Beybd ihen ;3 6 oyl e plaad alll uad iy yiy) Sisa
1981 ccgpn

A1971 iy o yall 5l g (3o syl 03l Ac ganya (S

251 suaadl (faal) Alma Slake al 183 af Laslne g las¥) s (gl
21997 (bl

Al 250all 3yl Ll cagainlly Ble ol o sl @iy iy a3
1989 aig byl

donall @, UL ddome (o ylSos s g0 rdndladl aggda 2 @Il Digan
21989 gy oLyl 1 2l

124 B
<9 . A-Anris Encyclopediaof Earth Scences , 4 CHCH o



L T— e .. ,
| Liladaty A Yidails)l PR
S0 3 - ) “e o

NS

Acca Y g

Dugas, Rene, (1957), A History Of Mechanics, Routledge &Kegan Paul Itd.

London.

Fishbane, Paul and others, (2005), Physics for scientists and engineers, 3ed,

Pearson, New Jersey.

Moody, Ernest Addison, (1975), Studies in medieval philosophy, science, and
logic: collected papers, 1933-1969, Uni. Of California press.

Pav, Peter Anton, (1966), Gassendi’s Statement of the Principle of Inertia, Isis,
Vol. 57, No. 1, Spring, The University of Chicago Press.

Patterson, L.D., (1949), Hooke’s Gravitation Theory and Its Influence on New-
ton. I: Hooke’s Gravitation Theory, The University of Chicago Press,
Isis, Vol. 40, No. 4, Nov.

Reynolds, J. 1997. An Introduction to Applied and Environmental Geophys-
ics. John Wiley &Sons. 796 p.

Sambursky, Shmuel, (1975), Physical Thought, PICA press, New York.

Tsuboi, C., 1981 — Gravity. George Allen & Unwin Press, 254p.

DCH T ArAniis Encycopediaof Eath Sciences ) P | oa¥ipsle L Graalideguse EBMCHG



Y
"o

= @A RPN

(S0, W) WSl | e adlge

https://alchetron.com/Abu-Ma shar

https://en.wikipedia.org/wiki/Tide#cite ref-25
https://en.wikipedia.org/wiki/Whirlpool
https://inventions.t4edu.com/inventions

https://Mousou3a.educdz.com

https://en.wikipedia.org/wiki/Titus
http://bogdanantonescu.squarespace.com/blog/2015/8/27/a-tornado-near-
hague-on-july-1751
http://bibliodyssey.blogspot.com/2006/06/on-origins-of-atmospheric-science.
html

https://www.wdl.org/ar/item/9210

https://en.wikipedia.org/wiki/Tower of the Winds
https://en.wikipedia.org/wiki/Hadley cell
http://www.islandnet.com/~see/weather/history/beaufort.htm.
http://bibliodyssey.blogspot.com/2006 06 25 archive.html

http://galton.org/books/meteorographica/index.htm

126 o
5P P AAnis Encyclopediaof Eatn Sciences , WP | va¥ipsle L Grealldcsuse i CHs






4 )
—
1@%

A . w c
G0l a oo sl ac.a.l
& ) www.alamrigeo.com & E.mail : alamri.geo@gmail.com & Cell : +966505481215

ASuyal — Biyeusicn Aaals (pe o 1990 ale slijudgend] 2 ol 5385

+ 33w UL Faaln —2d130500 @lial yall 38,0 e Cayadl

AL 0,01 2 AU 3,15t LSl S e Coyal)

 3yaen UL Rnaloms B Y1 2|yl BT 3850 le Byl

co2Y aslal osgaidl Bpaaadl usy

- agaes G daal - clisdguanlly L olouant) @usd sy

AJGS Az glountl aglall B pall Al ll 5y (uniyg ues§n

AU I (SLe agang A0 pa¥l ApasSanll (ygin T Anala o edle Ala) oy Gayd Gouny

Akl Ay a1 chsali

JaaEdly aglall a5allase Gllll dse HLidus ®
NENUFENUPETCONE N URTE LV TR FURN [ SNBR( LN TP
Lzl g A,nd) ABlall alifie Gl dnus Hlide ©
e lesi¥ly Bugsdll Ble,0) Bia jlius ®
55l 28 g Rl gl Sl Ul B gy dac b By sl B & ouly iy @
LINL (0¥l y30 i) Janag i psadllS daslong 2 pa¥! Bollall 35135 (e dacs gyliis £ oy cnly @
550 4S0aY! dananll ginc @
celiygumll SO pa¥l B3l pine @ Olyguaally Ol yLiliu
e slgamll (a959¥1 23| gune @
GSF 3930 el 5il) sane s gsamal] elid] 35 Bind gune @
RELEMR dacugill ;,_,Jt B J9 2 dﬂj.n shblie abny Aisd giac ®
S Y i aly Lilabaiyy Lebo¥l clasl poo Adiomy o)ldie 2 jldiny oy s @
A gl giiagaliy; Aalaie 48 (e (el Ooldl Gi=ill) 1B e @
coelatl 5aill LT 3,05 2 Who's Who 46ils opes @
bl lalgudld @Il 2 Who's Who &a3l3 (e @

fopedia of Earth Sciences ‘

AeSma e 2 ale biomy 180 (o ST a5 %

0l pole b ro=l deguso

g ) el LES30 cati o ad il elal pitt
& Jgele cilile 107 5 faloe 14 (e (s asle 2 3ucd) de giuge jousi #
3: s L 78 5 Wips L Tegyn 16 5 s Loy legyn 80501 0 Anionadl syl
w eaiaiie Jas 3599 3900 75 5 Loy Lilme padge 125 e 8T alyla e Oolgukidly Ol pai3l!
AUTY Ao el Joo Ao gema 13 2 Loy oLy # 9 Gglaidt
#2005 ale Caladl g1 el 335l e Juas

+p 2006 ale Auzll g aslall sosalloue G A (oo raldl el 333l Gle Jua>
22007 ale Aralall cilalgadld &y yuaaill Lol 335l le Juas
P 2013 "-\LC Lj‘““""” )...A.nlu d9rcu el B.A.AL‘:- 3‘}5‘_} ‘_,_\:. J_‘A} <

#2013 ale il doliidly Tgadl oolaall sLijudgumeld S pa¥1 sV 3350 Glo uas BIrYs]
N\ - 2013 ale dalall Silalgedlt Gugsl® plabiall dasl> 335l Llo Juas
‘ IST 31 3515 2 o sl gumndl @ slall A pall Aloell 2150 sgac lll] 335l Lo Juas
M ‘ .SPRINGER (:,"LL“J\ all e 2017 ale Aele Ama joyod Guddy sl 335l Lle Juas o
-dlal Who's Who delaie (e 2018 ale 3Ll gt HLaidl 3:85ke (gealid iy dT 5350 e uas

@ Springer

SPRINGERNATUK®

Le¥ly gy lac s ALl (pn uads ilalgdis LeasyS3 Leys 85 Ll Juas 1S 5453
S el LillTy S50 5anly aigiy puaag 02,31y S

Dr. Abdullah M.S. Al-Amri

Kool

SsAUDI ARABIA®

dia of Earth Sciences ‘

Sro=ll dcowgo

Amri’s Encyciope

uall pale OO

\!
\ A

7

Arabian Journal
of Geosciences

auzolosall aslellaupellalaall



Sl AsLis
A ol gt )Ll

g9 Jisw 300
shidgali 2
Axdedadl)

J gt SLa% ¥ i
Aol agully  OlilaalyShlgd¥ly  Jaladls O

Lo~ ot gt sbir@g.!
S 2 P STV (|

ols2s s 303 Clsxglhu 380 gy isw 358

Y2 Stz Mg

AL O it
! el Y

PN
2\_,.5)%2\.":,!,:,31

Cls2gJlpu 325
Semaliple s
skreSglly

oy Jihw 321
Preseap
o2y
r -

www.alamrigeo.com




