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Abstract. Currentconceptuamodesk of gravitational tectonicglustrating the structural style of

passive margin salt basins typicaliigpict domains ofupslope extension ancorresponding

downslope contraction, sepagdtby a domain ofrather undeformedmid-slope translation.

However, suclatranslational domain isarelyobserved in natural systemere extensional and

contractional structures may interfere in the 1slimpearea In this study, we use sandbox analogue

modellinganalysed by 4D digital image correlation (DIC)o investigate how the pianematic

layer thickness, differentiabedimentloading and sedimentation rate conttbe structural

evolutionof translationaldomairs. As in nature experimental deformation is driven by slowly

increasinggravitationalforces associated witltontinuousbasaltilting. The results show that
translational domain persists throughout the basin evolution when tHenpreatic layer is
evenly distributedalthough a thin (1 mm in the experiment, 100 m in naturekimematic layer
can render the translational domesfativelynarrowwhenconparingto settings witha thicker (5
mm) prekinematiclayer.In contrast, early differential sedimentary loading in the-shighe area
creates minibasinseparatedby salt diapirs overprinting the translational dom&milarly, very
low sedimentation ta (1 mm per dayn the experimentequatego < 17 m/Ma in nature in the
early stagef the experimentesuls in an immaturetranslational domaiuickly overprintedby
downslope migration dheextensional domain angbslope migration ahecontractionatiomain.
Our study suggestghat the architectureof passive margin salt basims closéy linked to the
sedimentary cover thickneaadsedimentation pattern. Thenslationalomain,as arunformed
region in the supraalt coveryis likely a transient feature in nature aaderprined in passive

marginswith either lowsedimentation rater a heterogeneousedimentatiorpattern

Keywordst r ans | at itomsakii ndneetdd,i mppad 0inv ga saal roggi une
digital i mé&geC correl ati on
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1. Introduction

I n pamagigen basi nsanaodpiodsitnis g tssaglmt pgoeseiethsata b g s

signiifnifclaunethces on structural(estyg.l eRawknanhset2z @l
margtiinit due t o t lseramwalr ds \plr sigddearitean it @am & ® dvievday e
mar gin saflttembasxmeri ence deformatiieng. r r 8r ane
Fort, 2011, R8wah gt asalt gtykpd ad)l | fyaidleykrisay siése ma
of upsl ope extensi omrnandamdongn ®ropescamimd aéd O 00
domai n, ub®enegat hae dsealatc hme(nBr um yaend (Fargt., 1201
Jacksomoo2@@®0et al ., 2017, Fort et al., 2004

Whi | et rtahnes| at i bask c dlovmbtathede s bfiaormrhe ext ensi one
contractisbhbaabk st aamaiend .€»t ergaummpelrgoous studi es h
ontrsuctur al steMcl mtnido &kti ence mfaMla ictd u bt o,e krsall . g v ér

(Kr®zsek et al ., 2 0 0a7n;d Meaxut deuni s{i Koangad , Bddi GaBp§ ;r 1sY &
and Jacksoinn t1h9e9 2eax,t ebm)sfd coladagih rdoBhtatifny et al . |

et al ., 2004 a;, RoavlesandapmpHacde2a@d4 )P ackson, 2 (
Masrouhi et al ., ROAh8; c&owanacGinceaelplt udd hébjd.e |
bearing pasesimmenimgrhgpe @ans lkeatti ermtdheema ipoisen vef t
cover strat a, whmnadéf owi debch g d mpimaglietsat i onal gl
spreadi n(ge.(d.i gAddm)et al ., 2012a; .HDowd eegb.,et a

sur f adasetaitdseorfscuech a c¢cl ear undeformedttpassi 8
margin salttbasensh,e Mech &S ri s@Fidm.d)Eoabpuli a

best knowlndddgeene study so far has interprete
regi onal se(&madmamm!| gsiHolweke@0Dé6b6phsbaéenon
chall enged by more recent, hi, g hs ugueelsittiyn g2 Dvi
faulting in the( Qvriarneszlnaathi.o,n az2@edadd)mapians si ve mart

bashasgpi cal structur e@s apfh rnpiksldi chppeeBing. abhld s m@d
Recent studies -©1alvtec sloiwei dtaimaattl e aengiteecront r act i
as wel |l as ramp 6&ksdcphesiree fbo@arse nmodi fy (lkBegtr al
Dool ey et al ., 2017; Dool ey et0la&H)awe V20rl1,8 ;i rF elr
wheresapgnerel oefvesye gentiidg. 1b and c¢c), such

ot her mealyabies me sopveerrspirtglineeheot ransl| ati onal do

Thencept of a trnangladthieonadloodarass mheft i hhnesd rued

ki nematic meanings. When uwedd asput ekt modeng
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transl ational d o maa rne au sluoacl a tye di nbdel tcvaeteens t he u
downs|l ope contractional structures (e.g. Fig
character of t h eR olwoawne r (U 3C@ot4g)toh eB astd eartm oonfa | t rdaonm.
indicat-el aphe amea of salVemminygi Dasipns samdcddima
mi-sil ope have an extensional oeandoshppacmi gmat i
extensi onal and cemsiprrd&gdirweh galn dd oFwaritn,s ,2.01 1 ;

When one refers to the kinematic behaviour o
zone within the salt basin tihatiinigise dedmdcmerr
(e.g. Adam. etnathis28éa@dae, the translational
architectur e, but onl y plroe saevroti dd uvarniyn gc otnhfeu sh a
transl ational domain here satisfwmimg t(wa dre

transi eand ygoupmseamtpse extension and downsl|l ope

I n this study, twe &itenvudclooufiriratllees t p aysad isM e0 prea rag iere
and t heftorramslnati on domaiWs iistegnalmede tclobmbg inre ds e
wi glmanti tati ve smornfiatdog i dnegfadoDs m@RfD opDIu@ i gi ma)

i mage cdrr evleatdebhrmow st hat ¢ r ans| atsiaiodv a@deamedi n 0
invespogsaitkl e omaelchvanobpbemine i diuedmgogmagvitatior
defr onsegteicar i cal It we we ffl aceilnrceersantoi fc pldaeyfefre rt enn tcik
sediay¢wmtadi ng and sedismerutcdtuircad teavtod ult @ totnb e fd
Furt hewemovest iovadesbltihtei on of di ffteo emndd&n atea
the complexity of kinematic domains and how t

2Anal ogue motdledods ng

Anal ogue exfpreavimeattissaht | ¢ edt s eanngyplramacieesrsieas!

suchhuarstamdsialnibcicdage been etnrpa doiyteidomtad gdyd-ii m nt o
skinned s@eétgteGe omti cal ., 1997; Mauduit and E
and Vendevill e, 2006 ; V,earsd ewebl bl bse@asd red graanked o n
evol geign Adam and Kr ezs eCkuas2a0mnld2 ;i sF osruti teatb | ael
supsraadt cover sedibrewmdoudiemstildairidamsbdddrdiibtiethl aev e

i nviasen@auwmsh enr mode leraemnsd edarti wrdhley | ast decade, the
and highiksbtaei epatial YDImMEngi bat phhaget co
b asdedf or mat i on e enlowmwhgi ocebicriogr mhe siemd resmode aallment
sur fde@d er paaltlibpdve aaabysies omslkd vncetmat i @ beavsalnut i

3
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wi de s tirgurcadaittr &is | afe. gccAdamy et al ., 2012a,;
Dool ey et al., 2018; Warsitzka et al ., 2015)

21Rock analteeguelm

I n this sa undiygkr aoffel | msteomastiemiplaa & e d itelma y ¢ rvaenr d
PDMS (polydi met hyadistihoke oxamprés esmcailsh cherat &d. g .
Wei jermars et al ., 199 3Th eWidtemjsa ¢ ky acoamtnCaaislitya v
usedqgpag a&rrzds ialnidacidmeanal ogugemetdabIwhnegthmpari ng
to naturs(lAlplreont catnydp eBlem ummind b hwWilAtwdn s al . |,
Dool ey etwealheyr ed®0 Ti)sqeu asd d i d2rya ien< di0OzROm e n a u
et a8and2Doaasmphgdraessadn AWVERAI R 5Bi00eVam sitzka et
20)1t9@a djtulsckensi ty r & hoeov eretlvwEydairctomnedveagho f or
mi xture of sand and foam glass spheréafseB: 1
sieving. The resulting densi tsyi |riiacsointe. bt webkn
represemdanisveée yf omat isoe di etevnenesne mshellienrgg. Adam et

2012a; Allen and Beaumont, 2012; Warsitzka et
Therictional properdrisee sni bfarqu h stappds e wisaerd minx a
model |l ing (e.g. KISt akmgl aed et i di ng g @abha@d iaon
mi xXture are abespebdtivvahyd, 0adméd cohesion is

determumsaedg a ri fWarshdaark at edshteearl iociq2d 9) n t h
experimManyts Kor ahsaisl oan dG3n0sM)Ptay oatfne Mp Or7a3frcem o f
wi t Me wt ownii samoab oyiti®has shear rist{ Rasdbbkfowt 18]

Al | mater i al properties are reported in Tabl e

2 2 Model scaling

Adequate scaling of the analogue model from
bet ween the model and the natur al prototype i
the deformation dri(wi.mgga Coksdr ¥endeévinlgl ¢ orzeae
Ramber g, Bla9%81ld) on di mensionl ess numbers repre

the basic dimensions of I ength, m@cfs laintdh a 9 tne
pressure (Cs. cohesi on
G=rgl/C (1)
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where r, g, | are density, gr avoi tsatail nealt haec deli
antdhe bettwbkoehhost aand wir &c s(utsheesabrbeendg t lamber g |

Ra
Rargl/hv (2)

wh e handvardey nawmigcosi ty and vtedooaliea yt,he eepwegdu s
Adam and Krezsek, 2PKe&epGasfiandre astamal in 20@5 ma

natur al prototype ensures geometric, Ki nemat
model and its(e.ad.ur@dstpa odamd yPYeendevill e, 2002
and all ows the derarvaalilonr eolfe samtl i hiimd nngit oh s

scaling fact d*)s,and et igneea Mentheeirtea ¢t amass ks t he r
VS. natur al pret ptaypge cubbuoukyg, i mportant to u
i nteripgeodogonate ons (,il) vesoldihéza bvfii ¢ ¢ d wst hmeo dteilse s c
depends diirreictthiloaylcen of héseehmgt Bndical scosi ty

t regHx /h (B

I n this study, btohuenlWgeetoembéeési onsanatidgnsities
ver susi srhoocskdsn =26110 cm i n model is 1 km in natu
t heby dfhfeedcan¢viet . reduced by the waokerseeinmen
antdhvei sssci tnyat mfa bt svidriscuosne o0, | cismsle gt edveb®iny1rlat e
Y4 hours in the model iTsabdmprioxiumataeli gy es NMa e

and derived scaling factors for all/l rel evant

2. Experi ment anto dseelt udpe sai ngdn

As this study aims to understand kinematic d
basin, the over alslhagsetsupg hef oddaesdaupdaaenissé Ld).s 0
Adam et al ., 2012a; Brun. Adnmiitpiadd &, m2wdDdep Bodt
m |l osgcovered by a baswaédgea whhidpng esrerwietsh as &
t he baxkitmp afsislilve mé&éBgium basi k& Thte, t2nw0ol 1w e d2g0els2 )
cm and 25 rcens pien¢ Hizgneght yye ac h e xprre wiomeeg eo dveh & .
To rea,twobk a s)t heBas5c heim 8 5 km i n natur e) and 90 ¢
are ormuhetwerampaeisgdadm wiwdael hs abnedt ween dmwd bounde
wi de saomd twad lout si de Thhieas d ar et &t bdacselpaepsst

| ocaatnidong ® n twhatr tdibea s i ns (rka g.grihrds toitltd ngatiede
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modebwar dd eeper ibshsilmgms@thpwoeoDat rsotlerppod atr a
cont irmadofa /slady0 . 1 JAF iM@l mPp b ) t adnetfloyr, mantowo h o aa tir s
t he Dbtahsesathosfsd weidgesy t he experi ment.

After Dbasin consti U caniamogeh ei tsii B 8 e®infet eth &wi t hbt
has appskuartfapakei, nematic | ayeifoédmtokeagsabseadss
sieved mordedr f hetei | Theg tihea ts ¢daopiteed daty unt i | r €
tiltingabtBehlo.ufrtshr ee and half d aSwsbscerquakrt My,
experadaaretnitnues3 @ ohrwnedresact lsegrattioc obsredivtei bmdkgsa rmn e\
static, ti Ihied adotnidnmg o e g5u ednat Y1 8&y0 o hwohuircsh e q u a |
tappr oxX8i0maviedineana br ot QAtpyppeeT @ ibAl)eDur i ng t he exper|
granul ar mabegsriieadivreigsy altd2d eldgo unruklianteersastdiiname nt at i
AppeMdbMl)eAf t er the expesl meead 6 andfep modedgs apbe

Vi ew

Thr egper iwmamt st wo medel scagadmpdrpotsef of the s
sedi ment aswenveap atetderfnor -sit hielcratsveans subhout t he
experiWaemgtro®up the modelling resubtfsodc undivad wor
effecoverdr thickness and sedimentatithre rmale a

mimasin driomaamnsigat ieovnoa llu tdi conma i n

1. Modedi AMest@abl i sh a bdsel iionfpeadcidmennateisdm nga
rat e heevnol ut itornanosfl athidomad e diodnkp ne matiisc | ay:«
mm t hifckr almdlr menadde dnever yanb2ehatt s weidgle
antl maw ertahgiec K Fe@®d. Ve 3 choose wedge derazpesesed
upsl ope area tends taon maceasi whkko rmanvemhsesnd i r
def or mat ico ® asdtxgteoagrssi,on along r affcotlmdesn@adimor e mat «
added over structettefwmimhctopooghrmdbsebBdi m
sieving ahestohddppl aed ot her model s.

2. Modehaté&he swkmene matdiionent at h e nB absutte waist h a |
ki nemati c Jiay err doefr iSndmmdeunekee stelmeat i ¢ | ayer
on the transl ati(dmnl@. @omain evolution

3. Modeiln€estigates the transl| atdaopo-éld nd mmai o
layer (0. Shméhgsedi md Ot &t ih@n po@#treg. 3 Cc) C 0 My
to Model A
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4. Model @&@n hewen thicknesf«ioéemdat imen Ifayert heFip

2. 4

We

sedi ment at i ovih eins netrcde yscseaa@peddyphoes ed, ref | ect |
surfdaceng theoearpeowméehet monitoring syste:]
Tabl eThPA&2r)ef or e, Model-kDnemat negsedi méet atyin
an exdaxaemEl etr alnsda@amaiomwmaietvisli mmiiidmfclaunetnce f 1

sedi memnt & elyeard ii md

Modebt lethioevs di f f er ent i «tl h el otarda mggl 4 thif @.nuaeld cdee
Speci fhe ekkilnyg matt | lodaly@S Emmni hi alkleuva geeh

di ffeseditmant abiBomi pmatbtaesri ms cWee astieedveeh yar & i
|l ayer of sand, tapnteudr onmndihngkaret@lset o ¢
mi ni bas3idgnscnmrwaitéliéd cgnapsn befTWweeni fdieewinrng a
continues for another three rounds before
3ebecaprseevs budy has suggested that di ffer
domi nat es ktimen etdhidref or mattheean | gy p btaammd eroion g
(Adam et .Milni,b@29il2 a9 p a c ia ncgo nasre db wdii gneenresriad n sz :

of natur alwhebserntvetyi armsr be a few kil ometr e
and intervened byig®l g. diCapimegz ahdsiJmickao
Jackson, 2004; .Marton et al ., 2000)

Model DbFofpitkes nemat(@. 39 ama)y sedi msfDabi onm pat
si eyjriendguced by @aofmpat ongo(fFoitiyhived3al yEadd t h
mi ni badii fnfseraesnt nat heoawsiEdmg eametato h ewste
Mode( FIEFR Th& obj ecniinviebatsoi nt ebsethavi our s with
Mo d e |l F al so seroeBoadsl a3 comprae i s@nmi ni bas
The -ksiynne ndaitfifces edit maht @toind nf oa & ssah e wieerg od s
bef ore wedeea nsehmeap e dc ssyard p lffepapteart d bk g

Experi ment al monitoring

ayppttehe art strai nusmannggittoal nigmage¢ hoarsr el at

guantitative observateindidad madeal fgwmf atchee iesx

stereoscopic p-Bit mbnowbrdmgi C&€D &€ameras wit!l
| magei tX¥ 29M) at a (t0.mklihkz .efrWead a ®th angldnédnhse

| i gdhFEtPs ystem to a framdhmooeenbtygf ovi lwht hberebpeet
base is rgrcaovidteyd, glii.cei.ng wi thout interfering

7
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stereoscopic images are processedgwithh bBuCf
topogr aphy rdeErede nfsuiloln al i veerl ome wiya i i kel gfifidaeaecur
O.mMm( Adam et. al ., 2005)

We base our ki nematnica emedé |lad cawimasd yicsgipesh ts@ole me n t
vel ¢gx Yy ef | ggataivigg at i cannadler ¢ o lclad psdo s pivaed/ememntys
refl e¢dtinmg ng, t hi cftkleamwRrgo ma ntdhies ipdluacfemamegn tt L di n
str@jimderri vedl, BkhaHbtnemd tehe symmetry axis of
at 1 hour intemvahse &andmkeopp oagmed hter®i med\eolru
(or strainDli &t anamggsantal t aws v eabyasdtgoen ss trrau ont u
and kinematic evolution of the moded mm, hdtg ha
vector accuracy ofs ufefw e nepnost aolf rma scalobitsda raan(dl O
gener at ed airpeu i Ihii shesdeuslggeiernt aal . (2019)

B3Experi mbstealandoamrd | ing resul ts

To descr i bset rtuheetv omaudteilon both qual, taesRlv-@l vy a
deriswed ace daftaspdatamamms uonff ace idmn e pé mevexmadnntd
Vzanldongi tsud@nals wesltlr ad 9 magd Inu tcioamb i neotsison  w
secti omedseRie ptrlreesemicateimea ab el sa eldemgi st dianal
frdarmhree 2 20B36r \WT®s Ma i n i8Rt thrdebr Ma i n amd ur e)
10220 HMH2oBBMMsaa i n ?nraetpurrees)e p htoh & sdderffoarcokatr e agl vy,

i ntermendli dtad e st agesteofd)iThieg exvpod inranpesnns ual i z e
t hseur sacreaigneo |l uhi bhe centre ohr eadeh. Fa.iggnEhceone b
st reavion mb metreitea t he csshiowi @gcttihenexact | ocati
their spatial aansd steeenmp desetnd tideetg® DU t | O N

3. Model A

| Modedadf Aer the f-kirseé maeirtchoesisa ¥liiscgodno rhigrsatnead i t )
gliavimep upsl ope exteosi o@figyraintdhoen nesd rolpge0 st a g ¢
cm wide belt withneéxteapamowmetahe gupodnsiohset seldog
( F4apAf t er war ds, the extensional domain conti
reaching to dweddcaod)chawniddw®i gni fi samd ftdhirdis
devenMioaph i nottelrOv aclmt mes alrower most bdg@gn&f4)t he si
I n the (mafdt esrt afg& htreourhg)ust blbbalpts |asnpiefwinsw totpkea r d
8
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altlhr ushteibrediitwlree | atde nsfFage 5a). The resulted
45 mMong at the end of Ovbehekmedemeshe@wbEi gdo m:
partitioning from extension through transl a

conceptual model (Fig. 1a).

32Mo d B |

I Mo,dwve It hB a t hi c k eki, n é&mantnt brebcdoevke rp, e M Bne | ar g

undeformed in the early stage as onlegdeg@adi ngl
n visually resolvable contraeli nomfilgowe&vect u
e thiclktdoiweesttheaki dmciome ddpooavmospl ¢ pteo, tlheea

n
n
0
h
he uplift of (¥Vhei doNangiled gppd maarsia @ mibhslet avdeen
X
e
h

~ o~

extensionali obemaupsbopddr wimMFiwgldn4ehe mebaht ume,
belpiocTtar sligway fr on dtgheme tbhaes igné W) hdpe | adx st a
the extensional d oena ilns sclao wiayio leef x> B it H @
downsd dbmpde t hebabsl nab).FiJawever, as2dshenittdcdet et
early pghradstomBiyn detci veThgRisatl t&mY | at iooMoad e |d o me
Bisveb:ETm dmd @hanofWdde(l FIAg. 5a and b) .

33Mod €l

Mo del Cedwumsee nematic | 4 We 5 amsmi)w&linleksismse matyinc
sedi mefgO0abi oom peconmp2arhoawr st)be Mofled e dver t hi cl
Mo d el Ca dMed ehdasl e age tdher iexg{adrnignmeetedul t ed dom
evolution of Model C is al sovagiinkiol@aotmeins i Bade
extensi oséabwitheemtth noviem VaGddiche x pand®o @mrvadud8I0l ¢
t he mi(dgisaay€bhe contractional domald ncmnwitdeln
downsl|l ope edge buwt 40 gomteBtyatmpsi2opmdu md hehe e
contractitomext eaclioenmaa hheps | ope , $§G§ugetzh@mag | vy

extensi onahrdessuluttdtwgregshitartans| ati dm.al domain
34Mo d B |

Mo dehatféhe prkenen e ma ttihci clkafhyeesash)o d e( FiAg.Ho3wR)vne r , i
Mo d e Dher e -kii nematisgynsedi ment ati onndaaol itghe!| e
sedi mentation aftennwat dst b Ap peaxntteynkssi Toangdel @ sAt hreu
initiated icn a0Owcroheakhoeg oifp and growhnedven | &

9
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st algiegdana 7 b) . Contractionalc s2Oucmumaéongcdu
edgoé the downsl ope (Fig. 7b). The contractio
10 cm wide before theacorbudgdtgilsomd milg)r.atPwse u
thin cover {dsaypyer (A tthenmmi,dt he migradbwandef
upsl ope cwaauvseelse nsgntohr tf ol ding in the (Fe@fasd8atgoe

7b). At the end of the experitrheenévi dihe exthen
domai n, causing squeezifmd odh g exet ecnosvieorn all a ydeira
transl ational domain (Fig. 7b).

35Mod E |

Mo d el B haovwdn sFi der alsl et dutt emaheceatboy@dmhen model
due to differens( Bieg.i mkedoadred ofR)f paéeneftr hk- poadi
kinematic | akeneamatiyearglhy 8s yma siuhbtabi-anssid)enp r i nt

ofmi ni basi ns .Tdhoew ndbiufifledrienngt i a l | o a ditnhge psruobcseisdse |
pat tdertn hg eamhytkt an edri bass mb ssitceeanger than i
regi(o/ms i qpHoiwge. e m,i Wawinmui | di ngstdrel yded omimad ti &
very shaorflt @hewuduwsrdi ngt hvehi mihexhbh as@neas i arbet we
affected dyddcampfirgaSmoonh |l v aft er watrakessegr asgi |
extemMoimmawues!| bpe and c erithreacd a voms 8 doopneehnd{aRk® g
Durit hg ttiram,sit he (nmapnarbta sfirno marr kkiahiianbt aedréorhall mat i o1
whi | editalpenr sheswaenh to a@dedommadabeth extensi
contracti drFadg ldno ntahhensmi d ,Modeba€et smialgebcace

patt dMopdewi Aheamai st ofsti oans| ati onfFi%Bgnd contr a

36Mod el F

Comparing ™Mod®#ibar€elddupcréei nemat i ¢ | ayedki nbmakhne:c
sedi mentattbneandi oinhb as itnhse (chrpegaliogdder ent i al I
d o miersahtiep s ldoepfeo r mat i emn t hlied hdofiulf o doe( FEDBSsi mi | ar t
whatwtbser Medel However, si acleocateégmi nhdagsp nisop
and steldea menabh&®abh Modet he& i mpr i o wrold uorhi diii hbga s i
structur alk eswolsuadgmopfair Mande (t PiEg.. RBar) ¢ heanpll ye ,
stage mi ndiibaspsoirmsatanodn nprtdeerca mais hs storftesl wneirl ar
strus tMorde ( FiEB@From 48 hours and onwards, the
the wupslope and cownéei nB60s cmo wedpandigo 9b) .

10
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contractional domain in the downsl ope is <ch
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repository (Ge et al., 2019).
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(a) Model A Syn-kinematic layer

Average 1 mm — — -

Pre-kinematic layer
1 mm

(b) Model B Syn-kinematic layer

Averagel mm | — S - -

Pre-kinematic layer
5 mm | ——

(d) Model C Syn-kinematic layer no. 1-9

Average 0.5 mm S— = — - S

Pre-kinematic layer
0.5 mm

(c) Model D

lAverage 0.16 mm

Syn-kinematic layer no. 1-8 only cover exposed silicone

Pre-kinematic layer

1 mm
(e) Model E Syn-kinematic layer no. 4-9
Average 1 mm Syn-kinematic layer no. 1-3

R S L S S N
Pre-kinematic layer

Average 1 mm

(f) Model F Syn-kinematic layer no. 4-9
I - — — —
Average 0.5 mm Syn-kinematic layer no. 1-3
P

Pre-kinematic layer
Average 0.5 mm — — -y

Fiug.8Deposi ti onfacsri 8 c poofd etlheex p éearr i@raeentbd ue Fayers
kinematic | ayer a+dnkemawncl aWete &ahe symi bas
di fferentMatdel oBEdEm@e Finment ati on thickness s
wedge bsuhapaeijpust ettt evaek duri.ng the experi men
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Vx of Model B
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Fiug4(ix Mapi ewnafremenit abhndt avlér s pcactement (Vx, V
pattdrde(ri ved from Mdd&rGAng e)aaei | ng 6d( at §amosid |
(622 hournesl)ataendstiageés hflabDsd) the persistent tr

5 throughout t(dife) eMappe rvnioceeve tmefnt anndt avldr s pt akt e men
(Vx, Vz) andAQstofai ModalttRrhridm hbar $§dgl2ea) | m
hours) and ()20 ahkeo rsst)atghedse fi(elkOa®at i on and | ar ¢
domain inThédehomoidzednt al d i sdpolwaencsdi neepnét a c(eviike n td i o
sedi ment @rgftcover ri gh flvheerndiimsagl avdzadwe)s | § pt al

10 subsidenceTh&md i zphils hstwoaibhi eax tcefn 6 i eachl
contr a(cptuirspnleel)ct ur es .
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2cm

Top of syn-tilting layer El Silicone |
—— Top of pre-kinematic layer Base sand maC

(a) Model A

Extension
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o
Strain (x10%)

o
o

Upslope migration i

Contraction
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[Thrust and fold belts T,, |
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i [Thrust and fold belts T,,] .
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Distance (cm)

Fiug®e(a&)ructuraki séemaesc addmaiabs b & iMoidteilTchra
strain evolution map (showing incremeantoanlg st
the central section beneath shows the initiat
they evolveNohepabhkitsytaemstl at i ¢onStlr udomamh. sty
ki nemati c damaieans egxdaiffoord eldh®t rai n evoHaws otnh an
evolution of extensi onal and conNotnefidmal

cont raalctsitdynwectcwmest he mi d stage during the exp
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Fiugee(ixz) Map iwicave hefnt atnrdt aslér s pcatement (Vx, V
pat{8rmderived from 3D DIC strai n36dahtoaurosf) ,Mo(db
(622 hours) andilz(Q) hadres)xst adetse (1O upsl ope
domaindtosy erati nhe end. off d eMape midmemwmteasfrt iazdondt a l

ver dicsoll acement (Vx,QVzof aMad elt rifni3gm htohaer B()d,
(e) mird H6mrs) andil20Q hauresws.itdaegaitses (ttklfdeb ut e d

andveredransldeotmadmmal hori zont al di spl acement

di spl acement of the sedi mentary cover (Il eft t
di splays total subsidendg) asilowplliddaat iTidhre dfo
(red) and contractional (purple) structures.
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