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Structural maturity is a determinant parameter in seismic hazard assessment and is less considered. It is qualied by
surface rupture conditions (segmentation, rupture length and displacement value on the rupture), earthquake recurrence
pattern and the ground motions produced by earthquake (see Manighetti et al., 2007; Radiguet et al., 2009; Liu-Zeng et al.,
2005). These parameters completely support each other and strong ground motion is the most reasonable and comparable
parameter of them (see Sabour et al., 2011).

The Zagros Mountains of Iran are a seismically active fold-thrust belt resulting from the collision of the Arabian plate and
central Iran. While surface faulting of earthquakes is extremely rare in the Zagros, most information about the active faulting
is obtained from earthquakes studies. Therefore in the Zagros region, we just used strong ground motion to determine the
degree of structural maturity of the faults. The ground motions produced by earthquakes on immature faults are larger than
those generated by earthquake on mature faults (Radiguet et al., 2009).

We calculated the response spectra for near eld horizontal motions caused by some earthquakes that occurred on Zagros
faults in seismic periods of 0.1-2 sec. We compared the obtained response spectra with ones resulted from the experimental
model presented by Boore et al. (1997). Increase or decrease of the response spectra from mean level (Boor line) determines
maturity or immaturity of the fault.

Table 1. Maturity of the faults that studied in this research

No. Fault Name Earthquake Name
Date

(dd/mm/yyyy) Mw
Depth
(Km)

Style of
Faulting Maturity Reference

1 Unknown SE Gir 02/02/1985 5.6 11 T Mature 1
2 Kazerun 12/07/1986 5.5 7 R Mature 2,3
3 Kazerun 11/08/1988 5.5 7 R Mature 2
4 Kazerun 11/08/1988 5.8 9 R Mature 2
5 Kazerun 06/12/1988 5.6 10 R Mature 2
7 Sabz-Poushan Mook 01/03/1994 5.9 13 S Mature 1
8 Sabz-Poushan 20/06/1994 5.8 9 S Mature 1

10 Karebas Kouhmareh-Sorkhi 06/05/1999 6.1 7 S Mature 1
11 Karebas Kouhmareh-Sorkhi 06/05/1999 5.7 Mature 4
12 Unknown Qeshm 27/11/2005 6 4-8 T Mature 5
13 MRF Chalan-Choulan 31/03/2006 6.1 6 S Mature 6
14 Unknown Fin 25/03/2006 5.7 8±3 T Mature 7
15 Karebas 27/09/2010 5.6 16 Mature 8
16 Unknown Shonbeh 09/04/2013 6.3 10 T Mature 4
17 Unknown Murmuri 18/08/2014 6.2 10 T Mature 4,9

(1) Talebian and Jackson, 2004; (2) Baker et al., 1993; (3) Berberian, 1995; (4) USGS (5) Nissen et al., 2007; (6) Peyret et al., 2008; (7) Roustaei et al., 2010; (8) Nissen
et al., 2011; (9) IRIS.
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Figure 1. Ratio of response spectra for near eld horizontal motions of the 1986 Kazerun and the 2014 Murmuri  earthquakes that
compared with ones resulted from the experimental model presented by Boore et al. (1997). The name of recording stations is showed

in the legend

Our study shows that nearlly N-S trending faults, subparallel to shortening direction, are the most mature faults (e.g. the
Kazerun fault) that have a long term activity and several events are recorded on them. These faults are the old faults that
govern the structure. Whereas with change in direction of faults toward NW-SE, the degree of maturity is decreased (e.g.
causative faults of 2014 Murmuri, 2013 Shonbeh and 2006 Chalan-Choulan earthquakes). In central Zagros, from Kazerun
fault toward Sabz-Pushan fault with change in direction, the structural maturity is decreased. Hatzfeld et al., (2010) in their
study on fault slip rates in western Zagros point the migration of seismic activity on the faults and suggest that it seems the
motion is transfered from main recent fault to Dena and Kazerun faults, jumps to the Krebas fault and distribute slightly
on the high Zagros and Sabz-Pushan faults. It seems that the motion moves from the more mature Kazerun fault toward
the Karebas and Sabz-Pushan younger faults with less degree of maturity. Reverse faults (e.g. causative faults of 2006 Fin
earthquake), have a least degree of maturity and they are the young faults that are govern with structure and don’t have
many activity background and have a more immature structure in depth.

REFERENCES

Baker C, Jackson J and Priestly K (1993) Earthquakes on the Kazerun line in the Zagros mountains of Iran: strike-slip
faulting within a fold-and-thrust belt, Geophys. J. Int., 115: 41-61

Beberian M (1995) Master “blind” thrust fault hidden under the Zagros folds: active basement tectonics and surface
morphotectonics, Tectonophysics 241: 193-224

Boore DM, Joyner WB and Fumal TE (1997) Equations for estimating horizontal response spectra and peak acceleration
from western North American earthquakes: a summary of recent work, Seism. Res. Lett.

Hatzfeld D, Authemayou C, Van Der Beek P, Bellier O, Lave L, Oveisi B, Tatar M, Tavakoli F, Walpersdorf A and Yamini-
Fard F (2010) The Kinematics of Zagros Mountains (Iran), Geological Society, London, Special Publications, 330: 19-42

Liu-Zeng, J, Heaton T and DiCaprio Ch (2005) The effect of slip variability on earthquake slip-length scaling, Geophys. J.
Int., 162: 841-849

Manighetti I, Campill M, Bouley S and Cotton F (2007) Earthquake scaling, fault segmentation, and structural maturity,
Earth and plantary science letters 253: 429-438

Nissen E, Ghorashi M, Jackson J, Parsons B and Talebian M (2007) The 2005 Qeshm Island earthquake (Iran)- a link
between buried reverse faulting  and surface folding in the Zagros Simply Folded Belt?, Geophys. J. Int., 171: 326-338

Nissen E, Tatar M, Jackson J and Allen MB (2011) New views on earthquake faulting in the Zagros fold-and-thrust belt of
Iran, Geophys, J. Int. 186, 928-944

Radiguet M, Cotton F, Manighetti M, Campillo M, Douglas J (2009) Dependency of Near Field Ground Motions on the
Structural Maturity of the Ruptured Faults, Bulletin of Seismological Society of America, 99(4)

Roustaei M, Nissen E, Abbassi M, Gholamzadeh A, Ghorashi M, Tatar  M and Yamini-Fard F, Bergman E, Jackson  J and
Parsons B (2010) The 2006 March 25 Fin earthquakes (Iran)- insights into the vertical extents of faulting in the Zagros
Simply Folded Belt, Geophys. J. Int., doi: 10.1111/j.1365-246X.2010.04601.x

Sabour N, Ghassemi MR, Eskandary M, Oveisi B and Talebian M (2011) Inuence of structural maturity of active
faults in eastern Iran on the strong ground motion, 6th International Conference on Seismology and Earthquake
Engineering

Peyret M, Rolandone F, Dominguez S, Djamour Y and Meyer B (2008) Source model for the Mw 6.1, 31 March 2006,
Chalan-Chulan earthquake (Iran) from InSAR, Terra Nova, 20(2): 126-133

Talebian M and Jackson J (2004) A reappraisal of earthquake focal mechanisms and active shortening in the Zagros
mountains of Iran, Geophys. J. Int., 156: 506-526


