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Crustal and lithospheric model of the Alborz, Central Iran and South
Caspian Basin, using geoid and topographical data sets
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Summary

Geological events and the curiosity of human mind to comprehend these phenomena
compel the researchers to investigate their structures and tectonic evolution. Some key
parameters to better understand these subjects are Moho Depth (the boundary between
crust and mantle) and also the Lithosphere-Asthenosphere Boundary (LAB) .
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There are methods available which can give us some knowledge about these key
parameters such as seismic, magnetotelluric, volcanologic and etc. Each one has
advantages and disadvantages. In the seismological method, a period of about six months
is needed to be sure that a reasonable quantity and quality of events has been detected to
record enough data during the research. The high expense of instruments and lack of
access roads in high topography has limited this method to adequately capture the data
researchers seek. These problems also exist in the seismic base method. The seismic
method is generally expensive. Moreover, this method is nearly blind in lithospheric
depth such as LAB.

We tried to introduce another method that used potential field data. Our data were
topography and geoid undulation mainly observed by satellites. The method for this study
utilizes some basic concepts such as local isostasy as wel as some basic physical and
mathematical rules, relations and equations. Our topography data were from the newly
released topography database for all over the world, ETOPOL1. The spatial resolution of
the data were 1 Arc-minute. The geoid undulation was calculated by a spherical harmonic
up to order 2159 and degree 2190 from Earth Gravitational Model's 2008 (EGM2008). To
avoid the effects of anomalies deeper than LAB, wavelengths greater than 4000 km were
removed .

There were some advantages to this method such-as: the higher speed of the
calculation so that the examination of a big region was possibile at a fraction of the cost
for other methods. Modeling was done on a very substantial area in the Northern part of
the Iranian plateau that included the Northern part of Central Iran, the Alborz Mountains
and the South Caspian Basin.

The results showed the evidence of thickening of the crust up to ~55 km underneath
the Alborz Mountains. However, many previous researchers concluded no roots there.
The other outcome of utilizing this method was thinning the crust and lithosphere
underneath the Northern part of Central Iran (36-38 km for the crust and 140 km for the
LAB) relative to the surrounding.area. Our data reflected a solid correlation with some
previous work and geological evidence. Subduction of the south Caspian basin (probable
oceanic crust) underneath the Eurasia plate is completely visible; however, this activity
was not recognized in Kopet-Dagh.

Key words: Moho depth, Lithosphere, Geoid, topography, Alborz, South Caspian,
Central Iran
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Ag: Aqgdarband tectonic window; AJ: Anarak-Jandaq terrane; Bb: Band-e-Bayan; Bi: Biabanak basin; Bj: Birjand
ophiolitic mélange; BM: Binalud mountains; EO: Erevan-Ordubad; Fa: Fariman; GS: Gorgan schist; Jm: Jazmourian
depression; Kr: Kermanshah ophiolite; Kz: Kandahar zone; Ma: Masouleh; Na:Nain ophiolitic mélange; Nz: Neyriz
ophiolite;UD:Uromieh-Dokhtar volcanic belt; Pb: Posht-e-Badam terrane; Ra: Rasht; Sa: Saghand; GKB: Great Kavir
block; Sz: Sabzevar zone; TK: Turkeman zone; WPz: Waras-Penjaw zone; Yz: Yazd block; Main faults: DBF: Dehshir
Fault; DF: Doruneh Fault; HF: Herat fault; MZT: Main Zagros thrust belt.
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