PE G 1V 02800 <YV 6 lasi iy Jlw (A9 joby

STy — > Sy 08 Sl g (58,95 9 LG9 (B 3T (o jlwdumd
38 S iwdwe iy @
T899 pibs g™ 03l 05 Lo

Ol S S Game SBLEST 5wl ey Sloslor (62208 Slalllas S 6
Ol Ol Ol g o8l b aaSiils

WA CFINY 5y e

WWAV/Y ¢4V 23l 55 o 56

oS>

3

2 2 S 1 (o508 a gy Ol 4 cokis iy S e Lol 5525 IO 3 IS8 S5 sl (SSSa )rs FRs sske 4 s an sladobe
0 el 4515 55 5 e adsl (Sl S 0 IS el S 5 S nd wt gy SO 4 e o)l g3l a4y O b OG5S g0 e 4 S i
m)‘ygMun.u,,;;ﬁa,?,fg@syg)g,u@i;m,u@i;ﬁmoﬁcb@,b,;); ldde den 53 .Cowl i o6 (rigid indenter) Ciew
sl (Sl o ol (od Sy i By F s o kissb 08 S (slanle oyl 8 (sl 4 s (SCE oy S KB e 50 e
Sy oS 3550 33 o555 (ot (AREST I cal plonil 51 Ot ool (eS8 (sla o OeT 555 41 L 5 abols oS J 287 (slamle o131 3
Sadie b A5 5T ke anglin 55 5 Sl 6T L a0 slanar 5 la S5 slomsl 5 63505 2 §035 55 o 1 gy 2 355 5 0kl iy Slao S coilys

el A

Ol e S5 ¢ Sl = A0S ¢ S diel 5 ciuw 058 ¢ SC 1 5Ll 3000 1 gudS’

E-mail: saba_nika@yahoo.com

Siledde s eslimal (ol y ool 3lge g5 ol L 35l 50 il J)b}éli?

oot )b 4 Sl oyl dizes Cslis ol e Slreds s (g5luacd 5 (S5
1 Jie 5 ol @405 o Ol ebiie 5 Jsb 4 S

P gy Y
s slagms syl p (S sladdte Cole gl il sla by,
Colagms (IS Gy F a3 a8 (3T (il p il e
S 28 e @iledds dbe gl Lsd o 435 5 s slalis
oS K 5 ) gy Fus S 53 IS Gap B e o8 oo
Sioled Sl s 8 Glalsle g5ledis gl (Ramberg, 1967;1981) 545
GRS 4 el sgmge K5 Sl by T o L4 (compression)
ook (gl e ) L g o o ¢ 03 S 3 Siledile sla s
g5 LT s & AT s 4 € Qo om 2b) alis ol
51595 lae S axdy JSKa5 531y (Sl LS (555 ol Sl 5 (g T e
dnw g5 b5l ST o ;.:,a 35 & » (Appalachian & Jura Montains) Ji.YU
b g S 5 oSl ey 85 )36 01 Ka gy 055 01 e(s3lodibe sl 25
35 6T (lede Lis) 5o Sl Sl el (S (g jluacd 4 s 5b &
e o3lizal 3530 305m £ 55 5 Dl Sy 5,1

S Sl gt 4y ¢ olib ey ladl B (SO b s3de (S3lede s
S 858 Saley iy e ol ool 05V a4 05 51 08 (S5 Je
3 P i lasTe(anls d5le) 555 58 4 (2slesT 5 (Brittle) 55 o) ge Lo
230 kiS (s 5 iledie sl slge (b g ksl S F
o iz (g S8 catecd S5 camle d5L) (G1s b odkinar o 50 g claSCn
g o So ) B3 a8 p e S8 a5 el 3l ge

15 3l i wlie o855 o lacpe) sl b (S sledde o

A\

0305545 Lao 1 J Gl Oy g3 *

dodio —9
&l}a;g'mmhsil;ﬁaﬁ)j\wu&:ﬁjCMlaii(Orogenesis)6?5})3\
sl e 53 0dh s lh L e Sladyl b Fodkons I (S &S Sl
Lol ot a6 ey S5 Kb ofly ool ol e Ololis e 5 )
b (Dennis, 1967) el 0T & bigs o 3T slacdl 5 S8 85 lajls
o;&wﬁ'%}ﬁaﬁgﬁ);:)a&&y\{ux56‘0)\5:)_95-}
Wﬁj):;ﬁ;\k}iﬁusu&;ﬁJg!l,-);:,.:d@éfdab,“mTYl{
‘;)lz:ﬁ-}d_l}t;):g)ﬁﬂt)jjs..u‘,&@&ﬁggLMQuﬁ)éﬁ;_w):
456?)}.;):Q,..u\ﬂii_‘}g.i)&i@lep;mﬁQT);‘afd;))sﬁé
@ ade) (oml S dodiny 53 S5 5058 Olsie 4 kS OS> Vb e oy
Sy oV otiSa aun gy PRI VN ¢ 5 (England ctal., 1985) LT o sled
w@&mhﬁ%pwﬁ)|‘-&T‘SAYLL;J)PJM?OJ}-WA§i))

{(Davy & Cobbold, 1988) 45" .o 5laze Sl &S > 55 s

4 b Gl sy 6l ea3)5 05 1 (S gileds
é;x..L{‘TC_,..w)Qw}&pOy‘m&;)&fg}uU‘aﬁe)ﬁ)g
Palh Kaass 6l 1y e OSGl 5 S p oS ol ol (S5 s5ledile
s I3 s 3k g Ll S | il ) s Calies (la sl b uST e
Ll 5 oo Stgle 3T 55 4 e o Kan b 18 51 el el o Jayl b (o 2 oman
JISS s 2 Sl 1) (orlio s 3 a5 ol ol 59,87 13 iale3T 5 ) e
ESSlS 5 30 psbad L5T by ol e S (stman sla sl b
.J;Ml)&W);wldhdﬂm&qwj&lé“dm

S5 4 lie & (s adly 50 SOLLS s 53 (SO sladie
Ale SG 50555 Hlb 5 ek g oo onlinl 457 (631505 03 55 olin LT (61 0 03
i (b s, S 5505 5 5m s Ll (SIS Blad s 0l ol 4 gas
bl Kos lagy J8 4 (5819 Gl S s s cwls @ (b i)

Ol 85 51,50 S Ay 5 A5k L5 (Siluand a5 5b & Sl 53 oS



< G20 g 00 S 331 ) — (22 (5l 3 S S 95395 (5109 j o Sl ST (s jlwensis

29Lad aulio g Fudoliss o Jo po (wiy 0 —F

SFrioligS 3 i Al g0 N

e g 50Uy Lo SlS o 45555 sl o b ok bl o 15
Y JS8) ol (St s 2 5 VXY el aaSC (S5 abe et
(5%Shortening) 7.8 Swaoligs .YV

T 5 S a DT VL 5 (S35 4 g8 ¥ (oS08 (2ol pad L
Jue 56 OF 5 4ads VY 0l Cad8 b s e 8T Je 53 Sy
b s il s as S 8 sl A e cpl 53 e o (S Aol ST %0 4
ol ibu 53358 0 cnian OT 51 e b (gl Lo il 53 o (Sast ls
Sabsr e o 4 S o 3 B e s (52,8 KT o
b Sl ok (6,108 CaMe ﬁjwbgwjzc)yqdﬁfbdkjg
L&) wil 6,8 o5l b ud 5L 5 5w gmms G Sl e 53 (Sl S
de_,]a.:_,..'zdao.\;_sJ.Laézin)zoHGI)))a;J:.(:J.(é:ébfﬁ}@):\’)\
(@b ,c_ ¥ JSKa) sl o3 g e e YA/D = e ol 55 Jite
(10%Shortening) %Y+ Swwoligs ¥'—¥

Bl (g fh by oy 08 5 Sl gt g5 4 (Sl e ol o
ol 3 dbe S Jub s e eds SUiS (w08 (Sslr i 53 Sl
(F S8 ol ok (6,8 0510 20 e YV > e

(15%Shortening) %18 Swioliss .F—¥

& Jue 558 Jlas! ST 35 03 o5 & (Sl e n )0
Do ) 35 e a o (SIS (S0 phaie o e T VL
oo aesls O sl 53 5 odd Cdnw o8 (95 @ badols B35 o 555
NS et 4 452 slage e Jots 5 (St BT o8 sl 3 i
(2, b,o—0 JSE) ey e 5l YO/D a5 Ll ) 53 e S sk el HIS8ET
(20%Shortening) %Y+ Fuuoliss .H—Y

b g 0sd 5 5 i g 4y 5 L (5 i LSS (S sler al el 5
el FOLLS 0 8 55k eSd (FUS 5 Bl (6 iyt 5 a0
Sy (5 o oo Joka palie 3 358 0 0> tow 55 o3le SLE,
G803l e Bl YF do e ol 55 dde S Jsb cdas g OLES iy alo o
fab,e_f JS5) Sl ot

(Shortening 25%) %Y8 Fuioligs F—Y

g 4l e e ol cad IS8 S5l Jo8 ey e ol 5
S 55 oole S 5 Fuis o gl iiu s P
J}b.uuswou.sl)o)u.u,gwﬁ@)admw.;ﬁ@ev\ia
(a,b, c_V &) sl ok (¢, 031 e Bl YY/O Sl ol 53 Jute S
(Shortening 30%) %Y+ Sowoligs.¥Y—¥

2 eole L8 olaw s Sl 8 ri Saiel Sl Al e o 5T 5
e o i 4 baegusly dl e ol 53 Nighi e o (o Jb (SaS 3)
FaSle YV do sl 55 Jue ST sb biledewy ot ol e 4 Sl 35
(ab,c A JSa) sl s (5,8 o 10

i gai (ilwosleT I dny $hWe (SiiolieS il GBI (wyy AT
AT ol 53 (Sl %N (b o G oS 5 b e n Glp
P seszels g By Jeols Ll ok ag 0T 5l b 8 ablis (ks sl
s & e 3l e Vo game 53 487 0kt 43 8 553 e sl ) lesT ()
;\,ﬁlésu_)f>fScMu,\:ﬂ@ujwiadaaﬁﬁjlw\,aﬁom,l)spsm

Sleslazal J,_J:.A”Ga)kf‘qhdi;» nmﬁiﬁdjbw & p el dSLe
S s gn Oy n ST p g 5 )8 3150 65 pl oS ol (511 31 50
ol ale (o 855 5l on il 53l Con glie codS y gummen 5L2S L2l 3IL OT s
JUsalyslse Ftia 2l 08T ol 1)l JuS oS 45 ) g 5345 ol
P B Sl s (sl glals 3l g copl 05531 (Krantz, 1991) 515
Goledie 6l T Gl (St 3505 5 s basSKw S8l s 5 L
daz 5 S S lie Gl talesT 55 a8 al8in 03 5 diS oo lis G50
oy g 03l (6o 57 25 Coi b 5) Sl S 0K 5 (gl gy plin (sladele

s lie 53 (glails 3l g0 53 o 095 dg 45 sl ol (6113 5 e s s 51 LSS
Wb o 5l eails o311 R 5 ol 555 v o b 53 B i U
Ll pl p0sl il jomlio il eSS 4l o1l amn ) sate e 4
S ey 557 3 o 081013 3 g0 53 S 51y 5 o il axls bl
AL L5 o G55 55 a5l g 80 s i (51 LT o iy S o
:ﬁigjﬁdu%lifs))idjéu%)a\)o&o.uf\ﬁuzégjjfs%\~ﬁ
%Y 53> oo I o Jgeme s sb 4 aeKiw 7 > 5 ( Benes & Davy, 1996)
st 5 8 Sl 515 o (5113 2 gm iy S 0 S8 w5 0 23S
s aly ol ol o e pdy Sny 5 o8 sloul 51t 1y ot oS, 2557 )
nils Ol o S 3wl 51 i T (6,8 515 3 bl obss adilejle
ilo 3T 91 49 00laiw! 8 90 S 41331 g g0 N —Y
(Slatd e & Jols osle 55Leb o &S 5 T ol it sl
¥ il Shvl oy b alap anle chor s #0 b b Cew oS &
Lgﬁfajly\.ﬂtghjlﬁ\}w&;mjjbcﬂ)});u&&Jdl:ﬂ)A.»an-\?):
Gl e le b 4 S5y glaanls .l odd oslinal Lud S 5 58 s Aile
@‘&J}ﬂﬂﬁbbﬁ\@‘ﬁ:ﬁu\ﬂﬂw
lo)T z o Y=Y
Lol a4 s (laanle olims dn (S 5 (st amr (S jlwosleT 31 s
Ole 53l sdiiazies B 5 Ctl 1K oS 5 gb 5 b B3 L e e Y-
Ganls 3l ol slowl Ol il jaseld 5 2l ax o ol sbul ) shie 4 biaule
GlaaY S b yb abe , Sl 555 5 1 JalS ) sb 4ok o 503l (S
Jobeolal s ta oo VP anle Glaa ¥ ST (61 it Sl 3 il poe ) ebaw 5o BB
Ole o .l ok (6,8 03Il o Lo V/F XN+ X ¥ 2la3T pl 550 sl
s SNl ags S by i byl Ol o&aws 055 s, b

;.5:;%1;pduuuo\}f‘upﬂﬁj.\mb;;&ﬂ%ﬁ
23 8 D i sl (51 (ol pn SLa0L ) 4 ST b or 2SS plan
I iledade 5o Sloj Lol b sbwl &5 ()5b 4t SV ob jls Sl 5o
4t 5 L bl ol (Vb Sl Caacbs 53 a3 plnil e 5 ST s JSCe
LS WS Wb s /A mm/s (S Aol S s e cube Sl g3 gos
it Olej ke (ol ol 2aleT il plonil os 3 o SCon Il
S0 L &S Ftsol S Ol 35 4l 00 5 aids YA 5 Celu ¥ 5le3T
o S L s %Y hl3T ol s (el 38T BB a5 Jsb s adsl d b
035 o p 1y oo Olg b ad lal Jde 4 T canle 53 (i sl ) slite o
B son el e (b0 pblie

(S AL 5 s 55 ol o il s et LIVL 53 457 shiles
.g;..ﬂlo.k..':ut:s-\:ﬁL@JTC__J}J@JJ_)')AEMLZé)lsﬂwi;d.u)'\d:-]aﬁjs
as o DL OS5 31ty 1) 4505 C-Y Jﬁ.’:jd.u;ﬁ;ucjb\ I
A



S35m ple g ol Lo

nguséfdam.»;@u:ﬂw)‘_;;)}s-ﬂ_;u%ﬁ@bs—s;wf:
bag)ee st &8 b Olar g ol Jo Slos (sla 2w )3 5,5 o 2y S a5 !
A F S S5 g0 s 3 55 r 0333 s oS 5 1S 3 S sl
el O3 S8 L s 8 loale Ol 08 b SL SbeT ol s
b ol e 5 Sa gy 2 5055 (sl S slaents jlaST ol le i

(i Jlo O gabes V¢ + 5 0+) Eoalpine-Mesoaipine ;s 4 T 05" 4ty 655
Bernoulli et al.,1990;Pfiffner et al., 1990;) 5 5 ol blocwl Ul 5 o g 53
358 31 anb (63,5 Bonini et al. (1999) L 5 rlqu"ru (Schmid et al.,1996
ol 13 OLES 1y Lz S uiol S %80 I g a5V i b e s
Sl o8 B Sl s oy ST 250 5B L B le3T Jke 1 015 0
53 A S sk i syls sy T o Ol 3 S5l s Ve 4z
SO0 S el ) il DOFD 5 S e g8 (S Aiel S 3 SLSS Wi,
1S 55 5 o B15 S =0 o8 4 1 ke 1 015 g0 33 01 1 5

Adbmdjsw‘uxc.b}cﬂgbjauw)bjl S sl S
Cl &S 33 Ol dmior (S g 4 5 03,5 Jas 2la3T J_l);g;éwe;

OA 58 sl JS2)
i .F‘:. - Juglls J/M - "7’“ .j':“J’.—
I
3 ']
b1
.'.a-'...-,f

3 ol Al gla o)led o aole dans olSin S Sl )b

Jue 5l ales 2 ) IS

(n)

HL“"“IEHMEG 'E!ﬂl!
ENEEREEEE
e
EENEEREEE
EEE NSNS

o

_J |
m
]
B

1]

3 e e mh (SGIE st (b (Saseli S 51 g b (a-Y S
G g0 phaa (€ 5 (Sadol S

s b s S e (il st 4 dias e OLES g 415 Jule 53 0l
00 JS8) ol 0aT 0T LIS )3 55 alae a4y Loy o (SIS
s odsl e a S, Jgij‘d}ade)écg}i@au\iéﬂk{)}bdw
ol a8 T o Aol 5 ¢SS S ot S5 (ola e it gblie o 5T
IS blin 4 5 b ol (6518 (Slaidms 53 5,5 S 3 25 s w0 a5
FE AT 5 b gt ol 8 sl ey 5lasl 8 46,5 Olen Vs
S Al S GRIBIL s 4 g s b e o 28 (1l e S5
o3 V) IS 15 g 53 48 Ol cpl s bl oo I3 5 er 8 (sl o8 o
23 0 L) (55 6 a6 55 o8 g o e S0 55 0

SFniolsS w0y g ouil g5 005 SN (o alaity —F
wole lbr (Saieb S (usSan Gla oS b bad e Slagr wnns I s
o8 onl JSCE 35 S i (S5l 3 0y 05 G 0T VL 4 e
Wb re s T & Olj SBdE L bl s o 5 4 e S 0l
odig)s b Cduw 08 4 sl; 5 (hanging-wall) oyl sl 3 (gl iw & s ol 53 5
S 8o S Aoy 5 (dh) okly 658 gl o dlaily A JSC8 3 sl (S
WS 55 48 5 5b Olen .ol ok onls 2alas 513 gai oy gm0 Eale3T opl o

.b‘,.:vsasz:fe‘j‘u\}‘a-\}jj_,}c»r.n?kgy\.:j‘eﬁbe;tw')\:}.zsna-\i:

ol y 095 S iliduo b w20 —0
S a5 b ol (oKl VP S s ekl 08 K Calides (sla 5
J:Q.u (Backslop) & s s (Foreslop) b i e 95 5l ol a; A
50T sl im0ty 08 (38 50 5 b b g 1 55kt o ol 0
5585 (Sokiels S H1 50 e OF (pty i 5308 B8 05 b
S e L Backkink o e LS5 e 5 93 00 08 2 53 6l
Gz 9345 i b Forekink 5 LT o by Cdnm 08 CS > g NS o
(om0 8 GV i 53 ( Sbeli S s LT o oy S0 S 25 >
i 1 (Debris) Wo g ls 5 48" o iy (2315 a8 S awle (5)ldie
@5 534,580 [hleiT cpl 53 & ol Cdnw 08 o a3 D kias o
o S 0 ) S 5 SIS o 05,13 35 5 S5 P abais 53 K& 53 .ol 0k
s e OLiS | (Forethrust , Bachthrust) h; Ll ,las! alass (Propagation) P
Gt U 5 Gate by il o 4l 93 ol c0digy9p S 08 o 4 i
ol L D>F0 5 ot on y alali 53 oyl sl D=Yo-FO L s D Shal
00 JS8) 3,8 o 1 3S 5| sl P goss oo on 1Py S uD=50) 2beT

(Slip rate) v 3 & 9 —F
ol o3y S o Ol oty 53 s oS Sl O e el 1S 5530 5 5
U”fJCJ" w\a,u‘5;”1.1;\‘)“5@\;-4;&9\,«&5,&:&1)\ s ol T
7 s ‘5|){)lf‘_',il.:}.2@lﬁ.a"LSCBUa.pl):):}Juaqb ol ca 8L
Ol JuS ol (iota s Sl o ool 3T 035 32 50 oS
Ll A 5 S s e ol o 4T Sl o 01 OLS V8 JSC s g

(b Sdigod b Juro dulin) (s ¥ am —¥
(018 5 w815 i) 01l 53 (53555 1 (155 53 Sl on et 40 3 a3 T (o)
5 LS o ¢SS (accretionary prism) edulpl glsysiie fsln 5o Lis s



w530 g 00 S 351y — g2 (5l 408 S 953195 5l 9 i bl ST 5 jLusousais

el s e o (SGHE Z b (b %) (Ss ol yS Sl s e mla(a _F S b S b 5 el (SO 2 b %0 (ShsolisS 53 Gsmi plau(a Y IS
%) » j.mu;u\,);d.\,é@,(cud«f %b uf.uel:‘,foh)‘)admda_b(c

b oS islad 5 Jie (SG1S 2 b (b %Y (S ol S Sl 3 Jobe el (a5 JSC ol 5 de (SGE b (0 %10 (Susel S o s Je mas (2 0 S
%Y+ (Sl S o s I plaie (€ %10 (Sad o658 Sl 53 Jube phie (€ bs o8

\



S35 ple g edlj e Lo

b o8 sl 5 e (SG1E = b (b %% (S ol 8 Sl 53 Jobe el (A ST b8 isled 5 Jie (SG1S 2 b (b %Y0 S o8 Sl 55 Joke el (2 ST
Yors S diel S Il 53 ke i (e %Y (L sl S Il 3 ke chie (¢

Y% %0 Y%\ %\ AR %Yo Yov

a\i}d{:));@au}fklf—ﬂ‘}g

Al



= - . ey T M e H
ce 5L N0 g 00 oS 351 )~z 51030 oS S 9153 9% 0 5109 j 1o Suiilo [T s jlwowsais \:}-J-'OJ Q9IC —4

oo DL 1 e a4y Loy e (SOIS rsld Cr S 5 ol g0 Sl el o 5T 5 0ol 5w d s 2 slagade Y+ S

Direction of
Compression

ol 0 gl 5 Ly b WY S

h
FE ot e i s e
30 4
25 4 :
-
20 A .! 5
E s 5 4
3 Es
10 3 2
5 4 1
0+ T T T T )
5 10 15 20 25 30 10 20 30 40 50
Shortening(%) rivean dipfault
(dh) oy, 058 i)l 5 (S ob5S" do s o alaly o 55 VY JS5 (ol JoZ 5015 7 B b o 5 oyl Sla 505 VY S8
Thrust Wedge Wide

Yy



S35 ple g ool Lo

all

D gl D gbls) b eCalties Sl w5 ol gy oo S St V0 S
{(Persson ,2001) wzws Gote o 1P 58S bl&pgs 5 Jgl - s D>f0 D=y -

Ca 53 (G g odily 0 K Caltbun (glacand (o MEL 5 ales (LI VPS8

o bl oKl Sl g B o bl S S 13 i
R Sliprate
% M — e
] 5..%-5_ i 7-5"-
1 F N - - o
ﬁ Fl v 2 ra 1
' i !
& ] T - T T T 3 b
& = & & & W ¢ 0z 4+ & B B a2 i \
— o
E [*F
H
2 n
o sl e D1 i i
i

okl ruvber
B ok
¢
-

— AT AT T T
1:! Tansin
R (ol Jo8 5 ot ) ) 0lej & G b ol 1 503 VP IS
O Separation

SR oS w3 Suly —m A0S 651000 s Jde b 60 V4 S8 O e 5 w515 53 (Sl A jaS slow) dates SO —IA K8

Gl ) G g Sl
"



w530 g 00 S 351y — g2 (5l 1S S 95395 5l 9 i Sl JT 5 Lo

References

Analogue modeling of large-scale tectonic processes. Edited by W.P.Schellart and C. Passchier. Journal of the Virtual explorer, V.7, 2002-
(http://www.virtualexplorer.com.au/2002/Schellart/content.html).

Benes, V. and Davy, P., 1996- Modes of continental lithospheric extension: experimental verification of strain localization processes,
Tectonophysics, 254, 69-87.

Bernoulli, B., Heitzmann, P. and Zingy, A., 1990- Central and Southern Alps in southern Switzerland: Tectonic evolution and first results
of reflection seismi: Memoires de la societ Geologique de France, v. 156. p. 289-302.

Bonini, M., Sokoutis, D., Talbot, C. J., Boccaletti, M. and Milnes, A. G., 1999- Indenter growth in analogue models of Alpine- type
deformation: Tectonics, v, 18, p.119-128.

Davy, C. and Cobbold, P. R., 1988- Indentation tectonics in nature and experiment, 1. Expriments scaled for gravity: Uppsala University
Geological Institutions Bulletin v. 14, p. 129-144.

Dennis, J. G., 1967- International tectonic dictionary. American Association of Petroleum Geologists Memoir 7196p.

Dixon, J. M., 1974- A new method of determinig finite strain in models of geological structures, Tectonophysics, 24, 99-114.

England., P., Houseman, G. and Sonder, L., 1985- Length scales for continental deformation in convergent, divergent, and strike-slip
environments: Analytical and approximate solutions for a thin viscous sheet model:Journal of Geophysical Research, v. 90. p. 3551-3557.

Hall, J., 1815- On the vertical position ship with granite, Transaction of the Royal Society of Edinburgh, 7, 79-108.

Hubbert, M. K., 1937- Theory of scale models as applied to the study of geologic structures, Geological society of America Bulletin, 48,
1459-1520.

Koyi, H.,1997-Analogue modeling from a qualitative to a quantitative technique- A historical outline, Journal of Petroleum Geology, vol
20(2), pp.223-238.

Krantz, R. W., 1991- Measurements of friction coefficients and cohesion for faulting and fault reactivation in laboratory models using sand
and sand mixtures, Tectonophysics, 188, 203-207.

Person, K. S., 2001- Effective indenters and the development of double-vergent orogens: Insights from analogue sand models, in Koyi,H.A.,
and Mancktelow.N.S.,eds., Tectonic Modeling: A volume in Honor of Hans Ramberg: Boulder, Colorado, Geological Society of America
Memoir 193,P.191-206.

Pfiffner, O. A., Frey, M., Valasek, M., Stauble, L., Levato, L., Dubois. S. M., Schmid, S. and Smithson, S. B., 1990- Crustal shortening in
the alpine orogene: Results from deep seismic reflection profiling in the eastern Swiss Alp, Line NFP 20- East: Tectonics, v. 9, p. 1327-
1355.

Ramberg, H., 1967- Model experimentation of the effect of gravity on tectonic processes, The Geophysical Journal of the Royal
Astronomical Society, 14, 307-329.

Ramberg, H., 1981- Gravity, deformation and the Earth’s crust, Academic press, London

Schmid, S. M., Pfiffner, O. A., Froitzheim, N., Schonborn, G., and Kissling, E., 1996- Geophysical- geological transect and tectonic
evolution of the Swiss- Italian Alps: Tectonics, v. 15. p. 1036-1064.

Y¥



Scientific Quarterly Journal, GEOSCIENCES, Vol 20, No 77, Autumn 2010

Experimental Simulation of Collision Zones and Formation of Fold-Thrust
Belts in Method of Analogue Modeling
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Abstract

Sand box models are in order to investigation of circumstance of deformation create in orogenic event. Progressive rigid indenter is as non-plastic continental
crust that moves from one side to ward sand hanging wall that is indication plastic crust. The sand primery thickness and angle of rigid indenter are changeable.
In the all of models, rises sand in the two side of plan of indenter between fore-slop and back-slop, in the top of indenter progressive edge. The formation rate
of anticlinorium folds is related to thickness of sand hanging wall, form of progressive and rate of falling's back-slop plan. Change of primery thickness of sand
hanging wall is controler of distance and rate of anticlinorium folds formation. The aim of this experimental work is investigation of thrust belts, progressive

indenter, and research of effect's slope in the collision zones and fold-thrusts creation, also comparison of experimental model to natural model.

Keywords: Analogue Modeling, Rigid Indenter, Shortening, Fold-Thrust Belt, Zagros, Iran.
For Persian Version see pages 17 to 24

* Corresponding author: S. Khederzadeh; E-mail: saba_nika@yahoo.com

Using X3D Technology for the Development of 3D Geological
Web GIS

M. Shahbazi' & A. Mansourian'
K. N. Toosi University of Technology, Tehran, Iran.
Received: 2009 March 14 Accepted: 2009 July 18

Abstract

Geological data are used in a variety of applications. These data have three dimensional (3D) nature and hence 3D modeling, storage, dissemination and
presentation of the data not only provide a better understanding of the current situation and the relationship between different features and data layers, but also
increase the reliability of decisions. 3D Web Geographical Information Systems (3D Web GIS) are proper tools for managing and sharing geological data.
However, current activities on developing geological Web GISs have paid less attention on 3D nature of geological data. In other words, most of the existing
geological Web GISs are studied or established based on two dimensional data. One of the important challenges for dissemination of 3D geological data in Web
relates to utilization of a proper format for rendering 3D data in Web browsers. Such a format should have the capability of: 1- Conveying geological data, three
dimensionally, in Web environment, 2- being displayed by Web browsers, 3- being standard and the standard to be clear for data producers in such a way data
conversion to the desired format being possible, 4- conveying attribute data, and 5- providing users with the possibility of querying and analyzing data. Up to
the knowledge of the authors, there is not currently any software which can disseminate 3D geological data in Web by employing a proper format respecting all
of the above criteria. This paper proposes utilizing X3D, developed by Web 3D Consortium, as a standard text-based format for dissemination and rendering 3D
data in Web. Although the format has not been developed for GIS purposes, in this research the applicability of that for modeling and presenting 3D geological

data in 3D Web GIS is investigated.
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