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Fans Morphometery, Salt domes represent one of the most influential halokinetic structures in evaporite-
Fan Conicality Index bearing fold—thrust belts, exerting strong control over surface geomorphological
Revised, Active processes. The upward movement of ductile salt masses not only deforms overlying
Tectonics, Zagros sedimentary layers but also modifies drainage organization, slope gradients, sediment
Fold-Thrust Belt, Lar pathways, and the development of piedmont depositional landforms such as alluvial
Region. fans. In the Zagros Fold—Thrust Belt, particularly in the Fars segment, salt diapirism

associated with the Hormuz Formation has played a fundamental role in shaping
mountain fronts and adjacent depositional systems. The growth and lateral expansion
of salt domes lead to localized uplift, differential erosion, drainage diversion, and
spatial confinement of sedimentary environments, which are directly reflected in the
morphology and morphometry of alluvial fans and their upstream drainage basins.
Despite the recognized importance of salt tectonics in landscape evolution,
quantitative geomorphometric studies focusing on salt dome—controlled alluvial fan
systems remain limited. Therefore, the main objective of this study is to evaluate the
geomorphological effects of salt domes on alluvial fan development through a
comparative morphometric analysis of alluvial fans and their contributing drainage
basins in the Fars region of the Zagros Mountains.

Methodology

This study utilizes an integrated geomorphometric approach combining remote

sensing, GIS analysis, and statistical evaluation. Using a 12.5m ALOS PALSAR

DEM in ArcGIS Pro, 45 alluvial fans and their upstream drainage basins around
Receive: 2026/02/26 active Hormuz salt domes were analyzed. To evaluate halokinetic and tectonic
Accepted: 2026/06/27 controls on landscape evolution, ten morphometric indices were calculated: fan area
(Fa), sweep angle (Sa), width-to-length ratio (W/L), revised fan conicality index
(FCIR), and topographic slope (Fs) for the alluvial fans; and basin area (Ba), shape
index (Bs), hypsometric integral (Hi), circularity ratio (Cr), and mean slope (BS) for
the drainage basins.
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Results and Discussion

The results indicate pronounced variability in the morphometric characteristics of alluvial fans developed around salt
domes. Fans located adjacent to actively rising salt domes exhibit larger fan areas (Fa), wider sweep angles (Sa), and
higher FCIR values, reflecting strong structural control, and deformation of depositional surfaces. Higher fan
topographic slope (Fs) near salt domes indicate increased uplift rates and enhanced erosional energy in upstream
catchments. Drainage basin morphometric analysis reveals that contributing drainage basins of alluvial fans, are
generally smaller, more elongated, and characterized by lower basin circularity ratios (Cr) and higher basin shape
indices (Bs). Elevated hypsometric integral (Hi) values and steeper basin (BS) indicate geomorphologically young
basins undergoing active uplift and incision. Correlation analysis demonstrates strong relationships between fan area
(Fa) and basin area (Ba), while higher FCIR values are closely associated with increased basin slope and hypsometric
integral. These findings highlight the strong coupling between halokinetic uplift, drainage basin evolution, and alluvial
fan morphodynamics.

Conclusions

Results of this study reveal that lateral movements of salt domes towards downslope (alluvial fan apexes)
have resulted in diversion of stream flow on the alluvial fan apexes and also in burying some parts of fans.
These salt dome movements have played an important role in increasing sweep angle, width-to-length ratio,
and FCIR values of studied alluvial fans. The salt dome activity also plays a dominant role in controlling the
morphometry of contributing drainage basins of alluvial fans. Variations in fan geometry are directly linked
to halokinetic uplift and structural deformation associated with salt diapirism. Among the applied indices, the
revised fan conicality index (FCIR), fan slope, and hypsometric integral proved particularly effective in
detecting the geomorphic signature of salt tectonics. Overall, this study demonstrates that integrated fan—basin
morphometric analysis provides a robust quantitative framework for identifying and evaluating salt dome—
controlled geomorphological processes in actively deforming orogenic belts.
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Figure (2): Geological Map of the Study Area
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Figure (4): Comparison of the Mean Quantitative Parameters of the Alluvial Fans along the Margins of the Studied Salt Domes
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Figure (5): Comparison of the Mean Quantitative Parameters of the Drainage Basins of the Alluvial Fans along the Margins of the
Studied Salt Domes
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Figure (6): Comparison of the Quantitative Parameters of Coalesced (Overlapping) and Un-coalesced (Non-overlapping) Alluvial Fans
around the Studied Salt Domes
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Table (5): Comparison of the Mean Quantitative Parameters of the Alluvial Fans along the Margins of the Salt Domes in the Study
Area
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Table (7): Results of the Independent T-Test for the Quantitative Parameters of Coalesced and Un-coalesced Alluvial Fans
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Table (8): Results of the Independent T-Test for the Quantitative Parameters of the Drainage Basins of Coalesced and
Un-coalesced Alluvial Fans

ol b P. Value ( (Sig.(2-Tailed))
il ads> ol ISaY
sl asg> S e Lo -5V
S o g J1,S51 oL -I590
rl assm )50 cupe ey SNEO
ol adg> bawgie cu JIVY .
O ) (o ) b

aghio Soi oS (godgase o Lmo] bl }.;.).3—\ Clasgs o laiSEl by ore (55099 50 (sl yustin yuo alasly Lo (6l
102 ot 8 i 5 (Ko s (st 38 b oo (o) o il (g (Koo ot cllne 55
)‘OL.M Ja)‘j) 059-9 )faLu OAA"WOQ G:Lu MS; r:L’?u‘ 6;“9—9)9-493) Lgl.ﬁua}Lw )JLMJ 9 ‘Ji»: M.))aé sw cwl.w.o )‘"‘4’ 6‘;5

175



VF D b cFA o lad (V¥ o g Il sa 51500

a3l 5o (eulidiodn i Sl et 50 Wlsie o8 Cel T sloadm 5 sl by e oyl 5l (S o )b
Solins g puiinns abasly ol ddg> ol 5 Bl bg e Cmlue (po a5 0l lid g o (Scad o yilo ol (3 Jgu)
loaisSl by o law (b yinS J7S )0 5l ddga Carg alS (a5 Silo aluly cpl 000 9929 woy0 A9 lebl ans 5o
oyl Adg> (6 agun SIS Sl g e s b aiSl bg e Comlune e ¢ hlie j0 . Cansl anlllas 950 dilaie o
oS 0 oanlin w03 A 5 A0 pliebl gals ;o jloline 5 usSas abal, 5yl ad9> Lo cod 5 pl ad9> (5)l9 )5
by e ol o o Jl bl SG8550535 Gloz 5 cdip Ll pd )0 eSSl bg 3e (oxlaw aswgs (halS oaims L
sl adg> IS8 (asls 5 enipdlol S b 5e w0 aiSEl by 2ee J5b & (558 Cond S8l by e gl g L S
g 43 by oo sl el 5l el (o) 9590 sla el b 5l o b 4SSl by yoee gl augly ot ssalive (5 lobins alai
Lol 5 cos i oyl agl 45 sl o] ,Slo sl ol 010 oLt s loline alasl, ol Adg> (6 yiosh 9 (slaas L
Jsb & (258 S (0, ol 4o (S Glo Fhg 4 (copitions (Sl 5 0352 T msy 555 5 sz (v
Soed (2 e S0 0929 w03 AR liebl a3 jlolins 5 sSas alail) salipdlal ol S g 5o o po g 4SSl Lg e
3 i osalie 003 A0 ligebl s ;5 lolins 5 ogSins alaly 3] Adsor 5 fngmanss LS 5 45581 Ly Jsbo &) e
5 s alail) 5o pl Adg> lasgio (s 9 4S8l bg 5t s (s ably 005 092y (6 loline abaily o yial )y ples b &S
Aos> Coluws g aiS8l by yre ol b aiSl bg e ol (o blie [0 am0 oo ylid ) as )0 A9 liebl mlass jo jlolise
Job & (258 Cammd L oS osiipdlol (ol )5 g 50 0 s csline o5 A0 Gliabl mhans 5o Jlolins 5 (S alai 52
o 50 S yie plo b el cnl (o cnl bols Glis 1) 0s )0 A% pliebl s )3 jloline § ugSiae alayl ) Sl g5
s )3 yloline g usSan abyl, 3yl ad9> (1505 upd g junl Ads> IS (asls G alal; ol s (g loline alal,
b 1o olins 5 wgSoe alayl,y 5 nl Abs Gl § S8l by oee colus b (5 g 101 Conl 0o ,0 99 Lol
gl 5o sloline 5 sSae alal) S8l by 5o Job 4 (50 Cannd 5 el (nl e Geires L8 svaline 003 A7 (el
sl ads> IS (e ls Gy pl adge Colas S8l g joe Comluws b 5l 45 (51505 e po 010 0525 sy A0
Ol g bdsg> awain 0 Soop bla | Silo a5 el 0,0 0 licebsl v jo Jloline § osSan alayl) (6 fogueed
JI5sl
o 50 jloline 5 e alall) o pl adg> (6190,5 curo b ppl 4dg> Lawgie cod .ol )] S8 50535 JolSS ol e
ol slas 199l

176



\‘F~b,ﬂl¢fA L.a)Lz..'Z L\Y.o)}JL‘_;ij}é)}ﬂ};j})J:ﬁ

Oy (obld Lo juos duw ver (S0 (SLBILS (590l s (SLLASEN bg o (5 p0gd g0 (23]

anllian 390 allaio (Soi SBALSS dpdlo 33 )T b b yo 3 1T (Glradss 5 LASE! bg oo (o5 S yiolyl (o gm t (Simnrsd o 5l 1(3) Jgur
Table (9): Pearson Correlation Matrix between the Quantitative Parameters of Alluvial Fans and Their Correspondin
Drainage Basins Around the Salt Domes in the Study Area

o oyt JISl asls Colus ) byye oo | ye s | 4l Colas Sl
bogie | 425> 6)ls0S | Gregenn | ad5> JSS | pplade | oISk sl Jsb & o9l b e
Gl ddg> | oxbzdal Piie]
) Colao
Sl by yoee
\ AR Syl al;
1 SIVAA AR e,
Jsb &
) RS2 SNEA | m WA | by e ot
a3l
) -\ #4 AR «/-Y¥ —+/-\¥F oy
@l gy
oalzdal
) —+/+¥) EARAEY AREY R4 JAY Asiese JEIC WA
sl 409>
\ -/eva -/¥a- —/+9A —NYE — YD o[- Jso asls
ady>
\ —+/\?Y =+ /FAY s <IYAA /YY) - /YA -/ FY —+/FAY e Jal
\ EAARE TS —o[Y\Y e — o [EY D _\\§ NAEKY YN NIRE CEE D oy
Siled S
sl 4o
! 105+ F s AR SRATS AL SRAL)! ate =+ SNVE L VR egie cod
sl adg>
**_ Correlation is significant at the 0.01 level.
*_. Correlation is significant at the 0.05 level.

loaS (S5 sl o5 ams e i aslllas )50 (Sod sloaS bl ) ouds LS45 S8l by s FO (oS ) 2
OeSile a5 ol lis beosls anglie ilansls o)l (Sgalye sloaiSSl by ye (55058 50 sl Ths » 7y BB U (S
)90 (Sod slaaS acile slaaiSEl by e goadpdlol (ol Sbg it <yl g ok 4 2y i oyl gl laals
Shhee 3819l oy p 358 o0 by AT (Sl 5 (390 DI > g b @ 4550 laytelll g Vb s el YL addllas
g (V USS) 08,5 &8 o (0aiSEl b oo VL) Cansd cpmly o 45 Scn (5lo0iS 4 sl yLis Google Earth sl
eVl 50 allarg 8 92y wigred 5 (AJSE) Seod &5 > Sz Sges (o84S GBS d925 @ Glgs o0 ST > (nl walel

177




VF D b cFA o lad (V¥ o g Il sa 51500

et g bl el aglte sk o il e & ] S5, 5 Sas Dol o] s sgdle (AUSE) 3,5 0 Ll LSl Lg e
il clbaiSel by e wylx aysly Sial33l 1o gaose ol 5 ood LaiSEl by te CowsVl aizmed 5 oS (g5, banlyl as
Ol Srosty o] sl o8 > 4 sl (] (S (slaosiS b byl o Ko o 55l 425l o il (i sloasS
ol (Sl o9 (KPu; e 5O E39e (pl A5 Gl oall aBAT 0 laiSEl by tre CewdVl isw 40,5 edue del cuws
oS ams o s pol iegh el () e JSE) ol aLils soge il (Seod sloasS acils slaassél by 5o (FCIR asls
Sra @hm 9 ol S S Gl gl Koo 0S50 4 Cand cafeld (Sed 0 asdllae 3550 laaS ol
ol ol ol Sod 0 Jled S g sl slacadled Silo a5 (VY F () Son 5 (oold) anlllas ol b ggdse ol ol
5 Sloz 0o Dol ol Farily Giale 8 5500 08 90 4y S gilolr (Sed S A ol (LA Su5sls 50585 waled ol Bilaie
@ bgiye 5058 90 Gty can XSl Hlade o Dolis el (g BB jok )55 de (Sed sbaasS ale B Gliee
Gazg bl old (Sai a8 o Hi g Bs (la ol r:S0le Jlto plsieas .l 0as oyl 521 (sloadge g loaiSil by 5
S il p g gog Folsr Sl & Sl VL jleay K00 (S 0 90 4 S (100 5 TIVRY S ¥ i il
o3 055l gloads> 0 BS s HI (asls (:Silo sz (al b adlige 1500 (Sad 0S99 ) S ol (S 05
Sol ool g 4SSl S 90 50 550 sl el (Sl 5l S (VFY 5 2 IVY cod i) gibole 5 conad g atdly (iula B
WS 99 A S g Fslonls S Gl g i 3T 5 epilely (Sad S (g5 00d St ] sleasg aeo e i &5
ol 4 4z gi b cufols Sed 0 acils laaiSsl by,see ,o FCIR (asls xSl a5 ams o lis gl aies K00 Ses
99 Y el CGIVE o +/AY oS ) agS g gilols  Sas S g0 ails o eyl ol nxSiles 5l i les (VAR Y g
bgye ol 39 ol om0l (almle 5l (56 Wi e ol (Sos 0 aile (slaaiSdl Ly e o FCIR (a3Ls s
a25 so (LaS izmed gl aBl aaiSEl by 5o ZessVl (03,5 (9 o ol (2 g 08 (plol (oilr &5 2 (izmen 5 laaiS3l
Ol 5l it siloler axdly ale B (Sl 0S4l slaasdl by o Jsb 4 (2ye Sund 5 o)l agly ol (52Sle
Ol B Ol @ g by oo sy g0 SIa el ol ol g akgS (S S 90 4l (glaaiSBl L5 o 5550 (sl el
ol oad Loyl Jsbo dr (258 S 5 09 )l gl (ol (al 31 g laaiSEl by o it JolSS Seely gilols (Sod 08 jdn
ol (Sos $BaS Lo slaasg> jl soantS Lo cufold (Soi oS (5o, » ond LS T slaass> aSnl se>g b
Eaig0 Cnl ol jLiny (Sod oS Lo (5, ot i3 1] slbdder Colus ke 4 Cos b )] Corlucs (22Sileo Lol
1545 el 00l 00 Sl Js Sk ol slbass sl daely a8 Cel told (Sas 0 ol Jla aile oS> Loy

O JSE) ol ails ol 285 o] laasg> coluw Sial38l

178



VP20 5oLFA Coslad MY oy95 (65559 50 55595

OlhSerg (obl Lé juses v ver (S0 (SLBILS (590l s (SLLASEN bg o (5 p0gd g0 (23]

W@mdy(usmoméméﬁuf“?(uﬂ
Figure (7): Upstream Movement of The Salt dome Toward the Alluvial Fan Apexes

A) Movement of the Shahgheyb Salt Dome and B) Movement of the Kahneh Salt Dome
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Figure (8): Field images of Tensile Fractures Formed Due to the Movement of the Kahneh Salt Dome
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Figure (10): Downslope Movement of Salt Dome and Burying Parts of Alluvial Fan 18 Around the Shah Ghayeb Salt Dome
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Figure (11): An Example of Narrow and Elongated Drainage Basin (Upstream of Alluvial Fan 1) on the Shah Ghayeb Salt Dome
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