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Abstract 
The Dehdasht Structural Basin, at the boundary of the southern Dezful Embayment 

and the Izeh Zone, is bordered by large anticlines with Cretaceous to Oligo-Miocene 
outcrops above hidden basement faults. The drainage system within the Dehdasht 
Structural Basin and the surrounding is considerably influenced by growth of the 
Gachsaran diapiric anticlines and salt extrusions and of the boundary anticlines. The 
Bangestan anticline in the NW of the basin uplifted 655 m since the Maroon River was 
diverted. Comparing the uplifts recorded in the topography of the large anticlines which 
are related to the Mountain Front Fault, to their structural amplitudes shows that the 
Khaviz anticline on the southern Dehdasht Structural Basin has more recent activity 
than the Bangestan and the Kuh-e-Siah anticlines. Variations of the local base levels 
along these anticlines with regards to their recent uplift values suggest 30 to 45% 
contribution of the  thrust faults on their forelimb in the active deformation of the 
structures bounding the Dehdasht Structural Basin. 
 
Keywords: Dehdasht Structural Basin; Local base level variations; Active deformation; Maroon River; 
Central Zagros. 
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Introduction 
Geomorphology and drainage system respond to 

deformation variation and provide indirect 
information of tectonic activity [1-4]. Therefore, 
analyzing the relation between active tectonics and 
surface processes or landforms could help detecting 
the variation in deformation styles and growth rate 
and direction of the active structures [5]. The 
drainage systems in mountain belts at least in 
Holocene time are the most sensitive indicators of 
surface horizontal and vertical deformation [6]. 

Interaction between growing folds and streams forms 
water and wind gaps when the uplift rate is, 
respectively, slower or higher than the stream 
incision rate [7, 8]. 

The Zagros belt is among of the active tectonic 
regions and its active deformation since 5 to 8 Ma [9, 
10, 11], is concentrated in the Zagros Simply Folded 
Belt mostly as folding [4]. Historical and 
instrumental earthquakes along the Mountain Front 
Fault (MFF) in the Fars Arc and also in the Dezful 
Embayment to the south of the Khaviz anticline [12], 
local tilting of the Quaternary terraces near the MFF 



Vol. 32  No. 

[13], Geod
Holocene flu
show the 
accommodat
drainage sys

 
Figure 1. a
Main Zagro
Hendijan-B
Geological 
across the S
 

1  Winter 202

detic studies 
uvial-marine 
recent Zagr
ted across 
stem includin

a) Location of 
os Thrust, HZ

Bahregansar F
map of the D

SE and the cen

21 

[14] and 
terraces in th

ros deforma
the MFF 

ng their anom

f the study are
ZF: High Zagr
Fault, KMF: 
Dehdasht Struc
nter of the bas

K. H

dating of 
he Fars Arc [
tion is mos
[8]. Analyz

maly, deviation

ea in the Zagro
ros Fault, Hz
Kharg-Mish 

ctural Basin a
sin. See Fig. 1

Heydarzadeh, 

64 

the 
[15] 
stly 

zing 
n in 

the
the
Za
def

 

os belt. UDM
z: High Zagro

Fault, KzF: 
and its surrou
b for location

et al.

eir path or  v
e faults/folds 
agros fold-a
formation suc
The Dehdash

MA: Urumieh-D
s zone, BRF:
Kazerun Fa

ndings (after 
ns. 

ariation in th
has been use

and-thrust b
ch as fold gro
ht Structural 

Dokhtar Magm
 Balarud Fau
ult, MFF: M
[26, 28]). c) G

J. 

he local base 
ed in differen
belt to st
owth [8, 16-1
Basin, which

 

gmatic Assemb
ult, IZF: Izeh 
Mountain Fron

Geological cr

Sci. I. R. Iran

levels across
nt parts of the
tudy active
8].  

h is the focus

 

blage, MZT: 
Fault, HBF: 
nt Fault. b) 
ross-sections 

n 

s 
e 
e 

s 



Active Deformation Analysis in the Dehdasht Structural Basin Based on … 

65 

of this study, is located in the central part of the 
Zagros Simply Folded Belt (Fig. 1a). This lowland 
area, located between the Izeh Zone and the Dezful 
Embayment, is surrounded by the large anticlines of 
the Kuh-e-Siah, Bangestan, Lar, Khami, Dil and 
Khaviz (Figs. 1b, 3). The Dehdasht Structural Basin, 
characterized by surface anticlines resulted from 
diapiric activity of the Miocene Gachsaran Fm. in 
combination with contractional tectonics [19], is 
locally drained but it is also joined to the regional 
drainage systems to its NW and SE borders. In this 
study, the recent structural evolution of the basin is 
investigated using pattern of the drainage system and 
the surface morphology of the structures compared to 
their geometries at depth. In this regard, we use 
geomorphic features to study the effects of the 
geologic structures on drainage system of the basin 
and the amount by which the main limiting structures 
contribute in the active deformation of the basin. The 
results of this study could help to understand the 
recent deformation in the frontal part of the Zagros 
Simply Folded Belt.  

 
Geological setting and structures of the Dehdasht 
Structural Basin 

The Dehdasht Structural Basin is a part of the 
Dezful Embayment and defined at first by Sepehr and 
Cosgrove [20] as an embayment along the surface 
trace of the MFF. This embayed area is suggested to 
be formed by a segmentation of the MFF running 
beneath the Kuh-e-Siah anticline to the NE and the 
Mish anticline to the SE (Fig. 1b; [20]). The 
connection between the two segments is inferred by 
strike-slip faults moving the central block and the 
Khaviz anticline towards the SW [18] or by a lateral 
ramp to the east corresponding to the blind Kharg-
Mish Fault [21] that caused changes in facies and 
thickness of the Cretaceous units [20, 22]. The 
Kharg-Mish Fault limits the NW terminations of the 
Lar, Khami and Dil closely-spaced anticlines (Figs. 
1b, 3). The NW boundary of the Dehdasht Structural 
Basin is limited by the SE-dipping terminations of 
the Kuh-e Sefid, Tavechegah and Bangestan 
anticlines [Fig. 1b]. The less aligned position of the 
SE plunges of the anticlines along the NW border of 
the Dehdasht Structural Basin complicates its 
interpretation by means of a blind fault in depth as 
suggested by Sepehr and Cosgrove [20]. 
Furthermore, the Khaviz anticline forms the southern 
boundary of the basin where it is potentially affected 
by the MFF (e.g. [12]; Fig. 1b). The Main 
characteristics of the Dehdasht Structural Basin is the 

narrow and elongated growth synclines-minibasins 
containing the Neogene deposits with growth patterns 
that are resulted from synchronous shortening and 
diapiric evolutions [19]. These structures are 
decoupled from the structures of the underlying 
Competent Group at depth due to the thick Gachsaran 
evaporitic deposits between them (Fig. 1c).  

The Competent Group of O'Brien [23], from 
Cretaceous to Early Miocene, is observed in the cores 
of the high-amplitude anticlines surrounding the 
Dehdasht Structural Basin (Fig. 1b). The Neogene 
deposits filling the basin are composed of evaporites 
of the Gachsaran Fm., a thin horizon of the Mishan 
marine and the Aghajari-Bakhtyari non-marine 
deposits (Fig. 1b, c) which have similar 
characteristics of those in Mesopotamian foreland 
basin and collectively termed the Fars Group (Fig. 2). 
The Gachsaran Fm. has covered the large part of the 
Dehdasht Structural Basin (Fig. 1c). The Mishan, 
Aghajari and Bakhtyari formations filling the growth 
synclines within the Dehdasht Structural Basin show 
mostly higher elevation with regards to the loose 
deposits of the Gachsaran Fm. in their adjacent 
diapiric anticlines (Fig. 3).  

From structural geology point of view, the 
Dehdasht Structural Basin is completely different 
from the adjacent regions. To the SE there are 5 large 
closely spaced anticlines without accumulation of the 
Fars Group deposits (Fig. 1b). To the NW, number of 
the large anticlines decreases to three and the volume 
of the Fars Group deposits increases. Between these 
two regions (i.e. the Dehdasht Structural Basin) only 
two largely spaced anticlines of the Kuh-e-Siah and 
the Khaviz crop out and covered by a large volume of 
the Fars Group deposits (Fig. 1b, c). The dominant 
internal structures of the basin are the elongated 
synclines (minibasins) covered by the clastic deposits 
of the Fars Group and limited by the narrow ridges 
with outcrop of the Gachsaran evaporites (Fig. 1b). 
The anticlines and synclines within the basin could 
be categorized into three and four series, respectively 
(Fig. 1b). From NE to SW, the anticlinal series are 
the Rak-Pahlavan, the Dehdasht (along with the 
Khami anticline) and the Bowa (along with the 
Bangestan and Dil anticlines), and the synclinal 
series include the Kushk-Mahsharifbeigi, the Rak-
Dehdasht, the Chengelva and the Bongard. In the 
central and SE Dehdasht Structural Basin the trend of 
synclines is NW-SW, parallel to the boundary large 
structures. However, to the NW by increasing the 
Gachsaran outcrop, the synclinal trends deviate and 
only two almost circular synclines (Dozdkuh and 
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synclines) and drains to the main parallel rivers of the 
basin and finally flow out the basin. The minor 
drainages in some parts of the Dehdasht Structural 
Basin especially to the NW (Between the Chengelva 
and Bongard synclines), where flow over the 
Gachsaran evaporites, show dendritic and symmetric 
patterns (Fig. 5). However, the pattern of the minor 
drainages is mostly asymmetric such as in the NE 
limb of the Rak- Pahlavan anticlinal series, around 
the Chengelva syncline or NW of the Kushk-Rak 
syncline over the Bakhtyari conglomerates (Fig. 5). 
Additionally, in some parts within the basin, 
diversion in the course of the drainages is detected 
including around the Bord syncline located on the 
SW limb of the Dehdasht anticline (Figs. 5 and 6). 
 
Recent uplift of the main anticlines  

In this section, the recent uplift of some large 
anticlines within and on the boundaries of the 
Dehdasht Structural Basin is investigated by using 
topographic longitudinal and transversal profiles and 
comparing the local base levels across them.  
 
 
SW limb of the Dehdasht anticline 

In the central Dehdasht anticline there is a triangle 
region of the Gachsaran evaporites showing surficial 
subsidiary folding (Fig. 6). There, on the southern 
limb of the Dehdasht anticline, the Chengelva 
syncline is divided into two smaller synclines (Figs. 
1b and 6a). This triangle region makes a diversion in 
the courses of the transverse minor drainage "a" and 
the longitudinal Bimanjegan River (Fig. 6a). The 
transverse drainage "a" originating from the northern 
limb of the Dehdasht anticline flows firstly parallel to 
the northern extent of the triangle region then cuts the 
anticline at the SE limit of this region. The 
Bimanjegan River flowing along the crest of the 
Dehdasht anticline deviates to the SW at the NW 
limit of the triangle region. A longitudinal 
topography profile along the crest of the anticline 
shows a low uplift (60 m) of this triangle region with 
regards to the NW part of the anticline. It also 
indicates a 90 m incision of the drainage "a" (Fig. 
6b). Minor drainages "b" and "c" originating from the 
bulged areas on the SW limb of the Dehdasht 
anticline firstly flow parallel to the Bord syncline and 
then deviate around the syncline noses (Fig. 6a). 
Transverse topographic profile across the Bord 
syncline at the location of the drainage diversions 
shows 60-130 m dropdown of the local base levels to 
the SW (Fig. 6c). The fall in the elevation of the local 

base levels could be related to the activity of the 
thrust/salt extrusion of the Gachsaran evaporites 
between the Bord and Parsiah synclines (Fig. 6a).  

 
SE nose of the Bangestan anticline 

The path of the Maroon transverse River after 
entering to the Dehdasht Structural Basin is diverted 
around the SE nose of the Bangestan anticline (Fig. 
7). At the location of the river diversion there is an 
almost deep dry valley over the nose of the anticline 
where down to the Kazhdumi Fm. is outcropped. The 
convex-up profile (Fig. 7c; [26]), the location exactly 
at the point of the river diversion and the NE-SW 
trend comparable to the course of the former river 
shows the valley is a wind gap. Elevation difference 
between the previous (the wind gap) and the new (the 
current Maroon River) local base levels in the 
longitudinal topographic profile is 655 m which 
shows the uplift of the anticline since the river 
diversion (Fig. 7b). Additionally, based on the 
maximum elevation of the anticline (at the level of 
the Sarvak Fm.) with regards to the base level of the 
Maroon River at the SE nose of the anticline, the 
minimum uplift of the anticline is obtained 1710 m. 
The amplitude of the anticline at the location of the 
wind gap based on the available geological cross-
section [27] is 2.8 km. Therefore, the Urecent of the 
anticline is obtained around 60%. The local base 
level on the southern limb compared to the northern 
limb of the anticline shows a dropdown of 500 to 700 
m in the central part of the anticline while the drop 
decreases toward the noses especially to the SE nose 
(Fig. 7c, Table 1). The large dropdown of the local 
base level in the middle part of the anticline could be 
related to the Bangestan paleo-high reported by 
several studies (e.g. [28, 29]). The recent thrust 
activity (Tarecent; Eq. 2) decreases from the NW nose 
(45%) to the SE nose (1%) (Table 1).  

 
The Kuh-e-Siah anticline 

A transverse topographic/structural profile across 
the central Dehdasht Structural Basin (based on the 
cross-section AA' in Fig. 1b) shows a 8 km relief 
between the syncline on the northern limb of the 
Kuh-e-Siah anticline and the base of the Dehdasht 
Structural Basin at the level of the Sarvak Fm. (Fig. 
8). While, the topographic difference is 600 m. The 
large structural contrast could be resulted by the 
effect of the MFF as it is suggested by Sepehr and 
Cosgrove [20] for this place and by Emami et al. [30] 
using this method for the Lurestan Arc. The 
Geological cross-section (Fig. 1c) shows a thrust 
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the southern limb. The maximum and the minimum 
drops, respectively, are in the middle part of the 
anticline (280-290 m, profiles 2 and 3) and near to 
the SE nose (90 m, profile 4; Fig. 9b). To the NW 
nose, the base level drop is about 215 m. The surface 
trace of the MFF is also suggested to the south of the 
Khaviz anticline based on the earthquake epicenters 
[12]. The seismic reflection profiles of the 
Mansourabad oil field to the Southern limb of the 
Khaviz anticline (unpublished report) show a thrust 
fault from the NW nose toward the SE, close to the 
location of topographic profile 3 [Fig. 3], which is 
shown in the geologic map, too (Fig. 1b). This base 
level drops could be related to the recent activity of 
the thsrust fault to the south of the Khaviz anticline.  

Additionally, the effect of the recent thrust activity 
on the base levels (Tarecent; Eq. 2) is 23% at the NW 
nose (profile 1), 30% in the middle part (profile 2) 
and 7% to the SE (profile 4) obtained by comparing 
the dropdowns in the elevation of the local base 
levels to the minimum uplift of the anticline (Table 
3).  

 

Discussion 
In this section, first we describe how the geologic 

structures in the Dehdasht Structural Basin affect the 
drainage system. Then the recent deformation of the 
basin compares to its finite deformation.  

 
Evolution of the drainage system in the Dehdasht 
Structural Basin 

As mentioned earlier, diversions in the pattern of 
drainage system in the Dehdasht Structural Basin and 
the surroundings are directly related to the geological 
structures such as regional folds, diapiric anticlines 
and thrust/salt extrusion (e.g. Figs. 6 and 7). The 
effects of structures on the pattern of the drainage 
system are large enough to deviate even the boundary 
line of the two drainage basins covered the Dehdasht 
Structural Basin. The diapiric anticlines and the 
growth synclines – minibasins in the Dehdasht 
Structural Basin make the water divide deviates to 
the NW (Fig. 5a). The parallel course of the main 
drainages and rivers to the structures within the 
Dehdasht Structural Basin and the adjacent regions 

 
Table 2. Minimum uplift of the Kuh-e-Siah anticline in different parts (Umin-p) at the level of Sarvak and Asmari 
formations with regards to the Maroon River and the elevation difference of the local base levels across the anticline. See 
Fig. 9a for location of the profiles. 
Profile Umin-p 

(m) 
Local base level 

elevation (Sarvak 
level) (m) 

Base level 
dropdown 
to the SW  

(m), Sarvak 
level 

Tarecent 
(%) 

Local base level 
elevation, Asmari 

level (m) 

Base level 
dropdown to the 
SW (m), Asmari 

level 

Tarecent 
(%) 

NE limb SW 
limb 

NE limb SW 
limb 

2 1022 1068 1050 68 7 880 979 -99 -10 
3 1079 1226 1047 179 17 1188 894 294 27 
4 1121 1300 800 500 45 1299 795 504 45 

 
 

 
 
Table 3. Minimum uplift of the Khaviz anticline in different parts (Umin-p) at the level of the Asmari Fm. with 
regards to the Maroon River and the elevation difference of the local base levels across the anticline. See Fig. 9b for 
location of the profiles. 

Profile Umin-p (m) Local base level elevation Base level dropdown 
to the SW (m) 

Tarecent (%) 
NE limb SW limb 

1 570 547 412 135 24 
2 940 848 567 281 30 
4 1200 775 698 77 6 
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Therefore after exposure of the anticline to the 
surface the river continues to cut the stiff thin 
limestones of the Asmari Fm., too. Although, this 
is in contrast to the suggested model by Collignon 
et al. [33] for continuous incision of the Mand and 
Kul transverse rivers (in the Fars Arc) flowing over 
the stiff deposits underlain by the loose deposits.   

Diversion of the Maroon River around the SE 
Bangestan anticline could be explained in two 
ways (Fig. 10). First, the river cut the deposits over 
the Bangestan anticline (down to the Kazhdumi 
Fm.) before exposure of the anticline at surface. 
Later, the surficial exposure of the anticline to the 
SE (due to the lateral growth or exposure of the 
stiff layers) causes the river to deviate (Fig. 10a). 
Another interpretation is related to the variation in 
the uplift rate. Since stability of transverse rivers 
relates to their quick respond ability to tectonic 
forces [33-36] therefore the first low and uniform 
uplift rate let the Maroon River to cut the SE 
Bangestan anticline. Then by increasing the uplift 
rate of the anticline, the river defeats and deviates 
(Fig. 10b).  

Diversion pattern of the minor drainage "b" and 
the Bimanjegan River in the central Dehdasht 
Structural Basin is somehow similar to the pattern 
in the Central Otago in New Zealand showing 
diversion of drainages due to a new ridge growth 
[7]. Although in the Dehdasht Basin, diapiric 
activity of the Gachsaran deposits on the crest of 
the Dehdasht anticline and uplift of the Bord 
syncline due to thrust/salt extrusion of the 
Gachsaran evaporites cause the diversions (Fig. 
11).  

In addition to the structural effects, the 
lithological control and limited catchment area of 
the drainages could be effective on their diversions 
over the Dehdasht anticline as it is also suggested 
by Collignon et al. [33] in the Fars Arc. 

 
Participation of the structural uplift in the 
present topography of the anticlines 

The recent uplift (Urecent) of the anclines using 
Eq. (1), determines that how much of the present 
topography is formed by the structural uplift.On 
the SE nose of the Bangestan anticline about one 
third of the structural uplift (Urecent = 60%) is 
recorded in the topographic profile. For the Kuh-e-
Siah anticline 36% to 89% (to its SE and central 
parts, respectively) of the anticline uplift is 

recorded to its recent topography while in the 
Khaviz anticline the values are 70% to 100%. 
Comparing the Urecent of theses anticlines could 
show the relative age of their activities if a uniform 
uplift rate is assumed. Accordingly, the SE 
Bangestan and the SE Kuh-e-Siah anticlines have 
older activities than the Khaviz anticline. 
Moreover, exposure of the Lower Cretaceous 
deposits on the Bangestan and the Kuh-e-Siah 
anticlines compared to the Khaviz anticline with 
outcrop maximum down to the Upper Cretaceous 
shows higher erosion and probably earlier 
exposure of the former anticlines at surface.  

Uplift of the SE Bangestan anticline since 
diversion of the Maroon River (i.e. 655 m; Fig. 7b) 
is 23% of the total amplitude of the anticline. Since 
there is no available absolute age for the folding 
here, giving an exact time for diversion in the 
course of the Maroon rive is not possible. 
However, given an early reactivation of the MFF 
in the Central Zagros during Oligo-Miocene time 
(23-34 Ma; [37]) and assuming a uniform uplift 
rate, the age of the diversion is obtained 5.3-7.8 
Ma (late Miocene, deposition of the Aghajari Fm.). 
Assuming middle Miocene (15-16 Ma) suggested 
by Sherkati and Letouzey [22] for timing of the 
folding in the Dezful Embayment, gives an age of 
3.4-3.7 Ma (late Pliocene, Bakhtyari deposition). 
And considering the initiation age of deformation 
at the vicinity of the MFF in the Lurestan Arc (8 
Ma; [10]), suggests 1.8 Ma (Pleistocene) for the 
age of deviation. Therefore, timing of the Maroon 
River diversion around the SE Bangestan anticline 
could not be older than late Miocene.  

Diversion distance of a river due to the growth 
of an anticline is a function of the anticline growth 
distance [31]. Accordingly, by considering 
distance of the Maroon River from the point of its 
diversion to the exposed SE nose of the Bangestan 
anticline (about 13 km, Fig. 7a) and the suggested 
age of the Zagros folding mentioned above, the 
lateral growth of the SE Bangestan anticline is 
obtained between 1.7 mm/yr and 7.2 mm/yr. Keller 
et al. [38] suggests that lateral growth of an 
anticline could be 10 times faster than its vertical 
growth; the SE Bangestan anticline shows a 
vertical growth rate of 0.08-0.35 mm/yr 
(considering the suggested ages for the folding) 
which is 20 times less than its lateral growth. 
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suggested ages of folding for the Central Zagros 
(including the Dezful Embayment) and also close 
to the MFF (in the Lurestan Arc) and assuming a 
uniform uplift, the age of the Maroon River 
diversion around the Bangestan anticline is 
younger than late Miocene. Given the diversion 
distance of the Maroon River around the SE 
Bangestan anticline, the lateral SE growth rate of 
1.7-7.2 mm/yr which is 20 times faster than the 
vertical growth of the anticline, is estimated. 

Comparison between the amounts of minimum 
structural uplifts recorded in the topographic 
profiles of the large anticlines with regards to their 
amplitudes (i.e. structural uplift) shows that the SE 
Bangestan and SE Kuh-e-Siah anticlines with the 
outcrop of the Lower Cretaceous deposits have 
older activities than the Khaviz anticline with a 
dominant outcrop of the Oligo-Miocene Asmari 
limestones. Comparing the variation in the 
elevation of the local base levels across the Kuh-e-
Siah, Khaviz and Bangestan anticlines to the 
minimum uplift of the anticlines suggests a 
maximum 30% to 45% contribution of the thrust 
faults activity in the recent uplift of these 
anticlines. The activity of the thrust faults is 
concentrated on the central, NW and SE parts of 
the Khaviz, Bangestan and Kuh-e-Siah anticlines, 
respectively.  
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