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Abstract:

The Arabian Platform containing the Zagros Mountain Ranges (ZMR) is located to the northeast of the
Arabian Shiedld. There are nearly 200 sdt domes on the Arabian Plaiform. The sructurd andyss of
landsat satellite data proves the existence of three groups of structurd eements:

-those resulting from the folding of the ZMR?

-those reaulting from the solution processes within the evaporitic formation, especidly in the Hormuz
Formetion in the deeper underground?

-those resulting from the regiond gtrike - dip faults of the basement.

Bending of anticlines in the competent cover rock, combined with minor strike-dip faults and
horizontal displacements of parts of folded structures, strongly point to the presence of these basement
faults. The sdt plugs, which have pierced cover rocks of up to 10000m thick, are distributed on the
Arabian Platform adong regiond basement faults. The area of diapir outcrops is bounded by the Oman
Line to the east and by the Kazerun Fault to the west. The basement has been broken and thrusted to
the southern border of the ZMR. Pieces of the basement have been brought up to the surface on some
of the sat domes. The fragments were transported by rotational ascent of the Hormuz Sdt Formation to
the present and former land surfaces. Sinistrd and dextrd basement faults are interpreted as antithetic
and synthetic Riedd Shears which confine mgor blocks of the northeastern edge of the Arabian Plate,
Omen Spur incduded. Considering the fold axes bending, the trend of the sdt plugs and dso the
digtribution of epicenters of the last 100 years, numerous new basement faults have been discovered by
this investigation.

Introduction

Although the sdt domes in southern Iran, especidly those around Bandar-Abbas which is caled “sdt
dome provincg’ have been a mater of invedigations resulting in numerous publications since 1908,
this paper has following innovations:

There have been vague idess that the sdt domes ae outcropped dong basement faults
(Ahmadzadeh and others, 1990), basement faults aready known have not been mapped correctly.
Besides, most of them have been mapped in this paper for the first time (fig. 2).

Although there exists a mgp on which epicenters have been located until 1976 (Berberian,
1976), this paper shows the accurate location of epicenters of the complete last century and their
relation to the basement faullts.

Moreover, this paper displays the relation between basement faults and the bending of the folds and
explains how the opening of the Red Sea and the Golf of Aden have affected the trend of the old
basement faults.

Previousworks
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The inland exp osure of the Hormuz Series was first described by Pilgrim (1908, 1922, 1924), and Busk
and Mayo (1918). The works of Richardson (1926, 1928) and Lees (1927,1931) marked the beginnings
of modern studies of the Hormuz sat plugs, and subsequently 63 of them were mapped and described
briefly by de Bockh et d in 1929. The first systematic study of these plugs was Harrison's great
contribution, the results of which were published in 1930, 1931, and 1956. Kent (1958) investigated
nine hitherto plugs and Later pwblished the results of some of the most recent work on the south Iranian
sdt dome province (1970, 1979). These two aticles are particularly sgnificant, as they contain new
information on the age of the sdt and the Structurd setting of the plugs in relaion to regiond tectonics
in the Perdan Gulf basin. Useful contributions were made by Gansser (1960) and Ala (1974) who
reviewed the geology of sdt domes in various pats of lIran, incduding the Persan Gulf, and
summarized the current idees of ther origin. Player (1969), N.I.O.C. (1977), ESfandiyari and Barzegaer
(1979), Stocklin and Nabavi (1975), Ahmadzadeh Heravi e a (1990), Farhoudi (1978), Farhoudi and
Ghazizadeh (1993), and Farhoudi (1984) aso published some of the most recent works on the South
Iranian sdt dome province (Fig.1).

Geologicd sdtting

The ZMR in southern Iran, located on the Iranian sde of the Arabian Platform, are one branch of the
Alpine-Himaayan orogenic bdt. The dratigraphy and sedimentology of the Zagros Thrugt and Fold
belt have been described by James and Wynd (1965), by Facon (1974), and Farhoudi (1978).The
Phanerozoic column is about 12000 m thick. Pdeozoic sedimentation was mainly epicontinental; from
Permian to Miocene time it conssted chiefly of carbonates. The Tethys Sea began to subducted under
the Iranian Plat in the Late Cretaceous. Cessation (Ross and others, 1973) or dowing of subduction
resulted in carbonate sedimentation in Early Cenozoic time (Farhoudi, 1978) as wel as the depostion
of 400m evgporatic materias in the Miocene. Orogenic movements began in the Middle or upper
Miocene when sedimentation became clagtic. The opening of the Red Sea intendified folding and uplift,
which are 4ill going on. Mogt of the sdt digpirs are located in the southeastern part of Fars Province,
especidly near Bandar Abbas (Figure 1). The digpir field isbounded by the Oman
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Line to the east, the Kazerun Fault to the west, and the Main Zagros Thrust to the north. Only a few sat
digpirs reech the surface northwest of the Kazerun Fault near the Main Zagros Thrugt, they occur in
great number in the form of amdl idands in the Persan Gulf, south of the boundary of the Zagros
Folded Belt (Ala, 1974).

The presence of numerous sdt domes, mainly of the Paeozoic Hormuz Formation, indicates active
tectonics of the ZMR. Although sdt domes have been reported in many places of the world, eg. to the
north of the Gulf of Mexico in the USA and in the northern part of Germany, most of them are not
outcropped and have been detected by geophysicad methods. In contrast to them sdt domes in the
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ZMR and in the Persan Gulf are not only high elevated domes, but in many cases the st is flowing
down theflanksas“ Sdt Glacier”.

Some of the sdt domes are more than D00 m higher than the surrounding area, eg. Kangan sdt dome.
Some of them have been used as open cast mines. It's more soluble than limestone and in contrast to
the latter; it has plastic behavior and impede the flow of fluids. The Tertiay Gachsaran Formation,
congsting mainly of sdt, anhydrite and marl layers, acts as one of the best cap rocks of hydrocarbon in
theMiddle East.

The dructure of the Zagros Thrust and Fold Belt consists of numerous, mostly northwest trending
gyndines and Anticlines. Steep flanks on most individua sructures face southwest (Falcon, 1969).
Dextra digplacements have been reported on faults pardld to the Main Zagros Thrust between 332
35°N (Tchdenko and Braud, 1974) and on the Kazerun Fault (Facon, 1974). The near-besement sat
and Miocene sdt play a mgor role in the morphology and sructure of the Zagros Thrust and Fold Belt.
These sdts cause disharmonic folding and do not permit sub-salt structures to continue upward.

Earthquakes epicenters

The digtribution of epicenters of the last century and the sdt plugs of the area are studied. These
earthquake epicenters are gathered tensely in specid regions that probably show the development of
basement faults in three directions (NW-SE, N-S, NESW). Most of these trends are conformed with
the ones gained from the study of axis deviaion of anticlines and synclines and with the trend of the
sdt plugsaswell asthat are shown in figure 2.

Discussion:
12 drike dip faults are recognized in the study area (Figure 2). Some of these faults could have
important rolein forming of pull apart basin for uplift of st domes. They are asfollows:

Figure 2. Trend of postulate basement faultsin the study area
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Fault No. 1 This dextrd strike dip fault with 147? azimuth, deviated the axes of Forgun, Neyzeh and
Kushkuh anticlines as wel as displaced some features and caused linear outcropping of sat plugs
specidly in Kushkuh.

Fault No. 2 This dextrd strike dip fault with 139? azimuth has caused deviaion of the axes of Muran,
Finu, Baz, Handun and Namak anticlines. The rotation of Muran anticline is an interesting feature of
the previous activity of this fault. Severa sdt plugs are outcropped in this fault's trend such as Handun
and Namak sdt plugs.

Fault No. 3: This drike dip fault with 135? azimuth causes deviation in the axes of Gachin, Gashu,
Guniz, Muran, Bundasht, Shemilu and Shab anticlines. There are sixe sdt plugs such as Anguran in the
trend of thisfault. Trust faultsin Bundasht anticline, probably are formed by thisfaullt.
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Fault No. 4: This fault with 135? azimuth has caused right laterd offsst of the axes of some of
anticdines such as Kuhe Kohneh, Pishavar, Gach, Burkh, Nakh and Champeh. There are seven st
plugs such as Kermostgj in Gach anticline, Bam and Namakdan in Qeshm idand, which are outcropped
in the direction of this fault. To the southead, this fault may cross Tonbe Bozorg sdt plug. In Kohneh
anticling, it crestes some minor fallts pardld to itsdf and some of them to the axis of Kohneh
anticdine. Because of the activity of the minor faults, recognition of the anticlind axis is very had a
this part of the anticline. This fault has created some minor faults pardld to itsef by crossing Nakh
anticline.

Fault No. 5: This dextra grike dip fault has caused devidion of the axes of Bogtameh, Champeh,
Herang, Nakh, Gavbest and Paskhand anticlines. It aso digplaced the axis of Nakh anticline and
syncling, which is located between Gavbast and Nakh anticlines. This right latera displacement is very
cdear in Asmary, Jahrom, Gachsxan and Guri Formaion a the northwest limb of Nakh anticline.
Exposure of sdt domes a the east and northeast of Bastak could be rdaed to this fault's activity.
These are severd sdt plugs such as Kildun, which are outcropped a the direction of the fault in 140?
azimuth. Kildun sdt plug has a sharp fault boundary pardld to the fault direction. Cutting of Bakhtiari
and Aghgai formaions and forming shap scraps in the st plugs are dso evidence of this fault
activity. To the southeadt, this fault may cross Tonbe Bozorg sdt plug.

Fault No. 6 This drike dip fault in 1677 azimuth crosses Chiru sdt plug and causes a deviation the
axis of some anticlines such as Chiru, Lavarestan, Gavbast (dso, there is about 10 km right latera
offst in this anticline axis) and Bavash in right lateral sense of molion. Also, there is some minor faults
pardld to the major fault (Fault No. 1) which is formed as the result of this fault activity. These minor
faults specidly could be seen in the Lavarestan, Gavbest and Bavash anticlines Existence of erosion
and collapse dructures pardld to this fault trend, in Gavbast and Bavash anticlines could be related to
this fault activity too. Minor faults trend and the pattern of erosion in Gavbast anticling, increase the
possibility of ahidden sat plug in thisarea.

Fault No. 7: This fault with 80? azimuth, has caused deviation of the axes of Bostameh, Ashury,
Champeh, Khamir, Shab, Genow, Guniz, western end of Namak, eastern end of Handun, Neyzeh and
easgtern end of Furghun. Eight salt plugs outcropped in its trend.

Fault No. 8 This sinistral strike dip fault with 36? azimuth, has a concavity in its trend, to the eadt. It
has deviated Muran, Shab, licheh, Champeh and esstern end of shemilu anticline axis. Outcropping of
severd st plugs such as Homelran in the trend of this fault and creating minor faults specid in Muran
and llcheh anticlines, are condderable.

Fault No. 9 This fault with 76? azimuth, causes lateraly displacement in the axes of Baz, Shab, Bam,
Nakh, Herang, Namaki and Chiru anticlines and crosses in the southwestern part of it to Hendurabi
idand. Seven sdt plugs are outcropped in its trend such as Bam and Shab sdt plugs. This fault has
created severd minor faults specid in Baz, Shab, Bam and namaki atticlines. It have deviated the axis
of Shab anticline in 60? and has created some clear minor faults there and aso outcropping of shab salt
plug in this antidine could be rdated to this fault activity. Five kilometers displacement in the axis of
Nakh anticline and creating severd minor faults in circular form, maybe resulted to a hidden sdt plug
there.

Fault No. 10: This snistral  strike dip fault 14? azimuth is concave to the west. It has started in the
north from the western end of Dasht-e Kanar and has deviated the axes of Qdeh Shur, esstern end of
Chahd, antidlines. Seven sdt plugs have outcropped in its trend. Fault controlled edge of a sdt plug
located in Herang antidine and the miror faults in Bam sdt plug are some evidences for this fault
activity. Thisfault may pass Farur Bozorg and Farur Kuchak idands.

Fault No. 11: Deviation in eastern end of Gach anticline axis and dso the axes of Burkh, eastern end of
Gavbadt, eastern end of Gezeh, Kuh-e namaki and Chiru anticline outcropping of seven sdt plugs in the
trend of this fault, creting of severd minor faults specidly in Burkh and Gavbast and Sharp cutting of
Bakhtiari and Aghgari formations between Gavbast and Gezeh anticlines are some evidences for this
sinistral fault with 50?azimuth, which is ended to the northeast to Dasht-e namak anticline.

Fault No. 12: This sinistra drike dip fault with 67? azimuth is started from the eastern end of Kurdeh
attidine. It has deviated the axis of some anticlines such as Kurdeh, Gach, west of end of Burkh,
Eagtern end of Paskhand, Gavbast and Dehnow. Shap cutting in the east of Kurdeh, linear edge of
Kurdeh st plug, displacement the axis of Gach anticline, clear deviaion between Pakhand and Burkh
anticlines and outcropping of a sdt plug there, forming minor faults specidly in Kurdeh, Gach and
Dehnow anticlines and outcropping of six sdt plugs are some evidences for the activity of this fault.

Conclusion
The displacement and berding of anticlines and syndines, the location of sdt domes, concentration of
earthquake epicenters and the truncation of sructures indicate a close reaionship between basement
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faults, sdt plugs and epicenters. By means of dl these phenomena the location and the trend of
basement faults have been accurady mapped. These basement faults are drikedip faults which are
bounded by Oman line in the east and can be interpreted as the effect of the opening of the Red Sea and
the Gulf of Aden (Figure 3).

Rilt valley

% Oceanic crust

\ =m Stretchea continental
H\Ef I
A T

Figure 3.
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