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Introduction
Iran has experienced two strong earthquakes, in April and 
May 2013, in the Makran ranges within 25 days. The first 
earthquake occurred on 16 April 201s3, with Mw7.8 the Sa-
ravan region in the eastern end of Iranian Makran. The se-
cond one happened in western Makran, on 11 May 2013, with 
Mw6.2, in Irar, Bashagard region, close to the Minab-Zendan 
Fault zone. This report tries to summarize the reconnaissance 
reports and early seismological and earthquake engineering 
evaluations on these two strong earthquakes. 

1. Seismicity of the Makran belt.

The most known earthquake in the Makran region is the 27 
November 1945 earthquake M8.2 earthquake on the coastline 
of the Makran (370km south of the epicenter of 16 April 2013; 
Mw7.8). Two other important earthquakes in the epicentral 
region of the 2013 earthquake were 18 April 1983 (Saravan 
earthquake), Mw7.0, and 18 January 2011, Mw7.2 (Dalban-
din, Pakistan).  

2. Gosht (Saravan) Makran, Iran Earthquake of 16 April 
2013

In 16 April 2013, a Mw7.8 earthquake occurred in western 
end of Makran, Iran. At 10:44 UTC (15:14 local time), April 
16, 2013, an earthquake struck the Saravan region in South 
eastern Iran (Figures-1 and 2). The earthquake had reported-
ly 41 victims and more than 180 injured people. One of the 
victims was reported from Iran (in the village of Ghaderabad 
of the city of Khash) and the 40 others were reported from 
Pakistan (Figures 3 and 4). The early financial assessment of 
the earthquake losses by the governary general of Sistan and 
Baluchestan province of Iran shows a loss of about 50 milli-
on USD (Iranian Mehr News Agency, 17 April 2013). The Mw 
was assessed to be 7.8 and a depth of 63km was assigned by 
IIEES. The focal mechanism is found to be mostly extension 
faulting and the fault trend is evidently ENE-WSW (Figure-2). 
According to the EMSC reports an almost pure normal faul-
ting (Figure-2), with a focal depth of 84 km. Other reports on 
Focal mechanisms (i.e. by USGS) show mostly normal having 
a little strike-slip component. According to the deep depth of 
this event, this event can be associated with subduction of 
oceanic lithosphere of Arabian plate beneath the Makran ran-
ges. The tectonic setting in this area was studied by several 
geologists and seismologists such as Byrne et, al (1992) and 
Musson (2009) that explained a subduction zone for this area. 

Figure-1: The epicenter of the Gosht (Savaran), 
SE Iran, western Pakistan, by Norwegian Refu-
gee Council (from https://www.relief-web.int).

Figure-3: The Iso-seismal map of the 16 Ap-
ril 2013, Gosht, Saravan Earthquake (Mw7.8) 
showing a very vast region in SW Asia, where the 
earthquake is felt (by more than 100 million peo-
ple from northern India to all over Pakistan and 
SSE of Afghanistan and most part of southern 
Iran, to all over Persian Gulf shorelines). 

Figure-2: The quick moment tensor solutions 
(EMSC).



A map of earthquake occurrences, which contains instrumen-
tally and historical recorded earthquakes, is shown in Figu-
re-5. The epicenter of the earthquake lies in the mountainous 
topography region; however, the surrounded area of the 
epicenter is moderately populated (about 98000 people lives 
in the distance of about 100km from the epicenter). The shock 
was felt strongly in Gosht (assessed VI+, 35 km southwest of 
epicenter), Saravan (VI, 60 km S) and Zahedan (VI, 190 km 
NW) and less strongly in Masqat (IV, 650 km S) and Persian 
gulf Islands (IV, >700 km W) as well as the strong shaking felt 
in the high rise buildings of Dubai, Doha, Manama and even 
in Kuwait (Figures 3 and 4). 

2.1. The Earthquake Intensity and damage distribution
The epicenter of Saravan earthquake of 16 April 2013 of Mw 
7.7 occurred in about 35 km NE of the city of Gosht (about 
5800 inhabitants based on the consensus of 2006, Figures 
6 and 7), and the epicentral region was a sparsely populated 
area. The partial damages observed in the villages of Kelk, 
Kuh-e Sefid, Posht-Kuk, Kuhisar, Tighab, Dashtu, Bandaran, 
Petkuk, Kelekgili, Kelekvajeh, Ghaderabad, and Gol-e Pichak, 
all located around the city of Gosht.   The event destroyed 300 
houses, left a further 1000 homeless and damaged 500 more 
houses in nearby villages, focusing in Pakistan region (Figu-
res 3 and 4). The surface fissures are found nearby Gosht and 
in the Village of Gol-Pichak (Figure-8). 

2.2. Strong Motions
According to BHRC (Iranian Building and Housing Research 
Center), this event was recorded by 33 sets of digital 3 compo-
nent accelerographs in Iran Strong Ground Motion Network, 
from which 6 accelerograms having a recorded PGA greater 
than 100 cm/sec.sec are shown in Table-1. The peak acce-
leration was recorded in Sabz-Gaz station (198 cm/s2) in a 
91km hypocentral distance. The corrected accelerograms as 
well as the velocity and displacement time-histories are pre-
sented in Figure-9, for Gosht Station, and the response spec-
tra for this three component record is presented in Figure-10. 
 The intensity and PGA ShakeMaps developed in this study 
are shown in Figure-11, based on magnitude, finite fault and 
strong motion data. 

2.4.  Disaster Management 
Just after the earthquake, the assessment and evaluation 
teams as well as rescue teams from the Iranian Red Crescent 
Society have been dispatched to the quake-stricken area, 
which is a sparsely populated rural area between the provin-
cial cities of Saravan and Khash in Iranian Sistan-and-Balu-
chestan province.

Figure-4: A close-up view of the macroseismic 
epicenter, in the isoseismal map of the 16 April 
2013 Ghost (Saravan), SE Iran earthquake 
(Mw7.8). 

Figure-5. Seismicity map of earthquake region.

Figure-6: The damages in the epicentral region 
of Gosht, Saravan Earthquake, 16 April 2013, 
Mw7.8 earthquake (Photo by AFP).  



3.  Irar, (Goharan, Bashagard) SE Iran earthquake of 11 
May 2013, Mw6.2
The earthquake occurred in 6:38 local time in a sparsely po-
pulated region, close to the Minab-Zendan fault Zone, which 
determines the western end of the Makran ranges (Figu-
re-12). The recent seismicity in the Makran zone (Figure-13) 
shows that the earthquakes of 16 April and 11 May 2013 are 
the major events in this region during the last 9 years. The 
cluster of the foreshock, mainshock and the first 8 days of 
the aftershocks are presented in Figure-14. There was a fo-
reshock of Magnitude mb5.0 in 9 May 2013, at 12:31 a.m. 
(local time), which produced a preliminary alert in a proper 
hour of the mid-day and resulted in evacuation of the resi-
dents, in order to be temporarily in the local tents named as 
„Kapar“ (Figure-15). Therefore during the mainshock there 
was only one victim (a 2 year old girl) in Irar. 

3.1.  Causative fault and ground fissures
The epicenter was located close to Irar, 10km north of Go-
haran, about 25km north of Sardasht (Figure-16). The focal 
mechanisms are reported to be mostly strike-slip (Figure-17). 
According to the existing faults in the region, the Manujan 
fault (figure-18) with a right lateral strike-slip movement and 
a NW-SE trend having a slip towards east (Figure-19) is ex-
pected to be the causative fault. The location of the epicenter 
and the fault slip towards east might be a justification for a 
depth between 20 to 25km for this earthquake (Figure-19). 
This fault is parallel to the Minab-Zendan-Palami fault zone 
(Figures 16 and 18).  The Surface fissures, is observed 
around the road from Goharan to Irar (kilometer 5, north of 
Goharan, and just at the end of this road (Figure-20). Howe-
ver it does not present the systematic evidences of surface 
fault rupturing, it continues in an en-echelon NE-SW direc-
tion near Irar, along about 5kms, and the fissure segments 
has mostly the azimuths of N320 to N330 .  

3.2. The earthquake Intensity and damage distribution
The shakemaps are developed in this study immediately af-
ter the mainshock (Figure-21) showing the maximum acces-
sed to be VI+ around the epicenter. The visit to the epicentral 
region showed that the macroseismic epicenter was located 
in Irar village, that experienced an intensity of VI+ (EMS98) 
(Figure-22) and the intensities are assessed to be VI in Go-
haran, Sardasht and Bolbolabad, and V in Jakdan, Patahk 
and Senderk, V in Minab and Jask and III in Bandarabbas 
(Figure-22). 

Figure-7a) A fissure in a house in Gosht. 

Figure-7b) The electric power supply column 
declined during the mainshock in Gosht, Saravan

Figure-8a) Surface fissure near Gosht. 

Figure 8b):The surface fissure in Gol-Pichak villa-
ge (nearby Gosht) created during the mainshock 
of 16 April 2013 Mw7.8  earthquake. 



Figure-23) The accelerogram obtained in Senderk 
Station, Acceleration (Column; left), Velocity (Co-
lumn; Center) and Displacement (Column; right).  
(Irar, Bashagard, 11 May 2013 Earthquake).  

Figure-29) Damage to the buildings in Irar, created 
during the 
11 May 2013 earthquake.

Figure-32: Temporary shelters in Goharan, by 
Iranian Red Crescent Society after 11 May 2013 
earthquake.

3.3. Strong Motions
   The strong motions of this earthquake was records by 
the accelerometric stations of Building and Housing Rese-
arch Center (BHRC; http://www.bhrc.ac.ir/portal/Default.
aspx?tabid=1276 ). There are 2 records obtained in Sen-
derk and Sirik (Table-2). The most important records is ob-
tained in in Senderk having a highest PGA of 16.7 cm/sec.
sec, after correction (Figures 23 and 24) in a hypocentral 
distance of 49km. The accelerograms recorded in Senderk 
are presented in Figure-23 and the response spectra are 
presented in Figure-24. There are some ground fissures 
in the road from Irar to Goharan (Figure-25), as well as a 
major rock slide about 5km north of Goharan (Figure-26). 
There is an old rock slide (possibly related to a previous 
earthquake in the same location, with the same size of dis-
located rock blocks, but no document is found yet on such 
probable historical earthquake. 

3.4. Disaster Management 
The population of Goharan in about 6000 and the all of the 
villages  around Goharan has about 9000 inhabitants. Most 
of the damages observed in Irar village (Figure-27), whe-
re some buildings are extensively fissured and out-of-use. 
The casualties were evidently intensified in the aftershock 
occurred in 18 May (M5.7). The urgent sheltering perfor-
med first by the people themselves using their hand-made 
tents (Kapar‘s) and then by Iranian Red Crescent Society; 
IRCS (Figure-28). There are some walls collapsed in Irar 
(Figure-29) and some shear cracks (Figure-30). The dama-
ges were slight in Goharan, for instance in Goharan Munici-
pality no major casualty observed (Figure-31), however the 
temporary shelters are installed by IRCS (Figure-32). 3612 
tents have been installed in the region. 

4. Conclusions
There were two strong earthquake in Makran belt of Iran, 
in April and May 2013, but there were only 2 people killed 
but to the population situation in this region of Iran (which 
is very sparsely populated), and the depth conditions (both 
of the events had the depth more than 20km). There are 
some evidences that the normal faulting in this subduction 
zone specially in the 16 April 2013 earthquake might be an 
introductory to a major thrust faulting (based on the similar 
consequences in Chile; Malgrange et al, 1981), therefore it 
is a major warning for a major possible disaster in this ran-
ges in Iran and Pakistan in the future.  



Figure-11: ShakeMaps of the event generated by the IIEES.

Figure-9: The Accelerometers obtained in Gosht Station, Accele-
ration (Column; left), Velocity (Column; Center) and Displacement 
(Column; right).  (Ghost, Saravan, 16 April 2013 Earthquake).  

Figure-10: The response spectra obtained in Gosht Station, PSA 
(left), PSV (Column; Center) and PSV (Column; right), (Ghost, Sara-
van, 16 April 2013 Earthquake).  

Figure-12: The General Situation of the Makran subducti-
on Zone and Zendan fault zone in the SE of Iran (Musson 
2009).  

Figure-13: The Seismicity of he region (since 1 January 
2004 to 25 May 2013, based on the data base of CSEM).

Figure-14: The mainshock and the aftershocks (in the first 
8 days) of the 11 May 2013 Irar, Bashagard earthquake. 



Figure-15a) The tents named as „Kapar“ which played a major 
role to provide the temporary shelter for the local residents of the 
epicentral region, even since the occurrence of the foreshock of 
Mw 5.0, in 9 May 2013.  

15b) Inside a Kapar.

Figure-16: The epicenter and the major faults of the epicentral zone 
of the 11 May 2013 earthquake; Irar (Goharan, Bashagard).  

Figure-17: The focal mechanisms reported for the 11 May 
2013 earthquake of Irar (Bashagard), based on CSEM web-
site; http://www.emsc-csem.org).  

Figure-18: a selected part of 1:100,000 Scale geological 
map of the region, on which the major faults of the epicentral 
region of the Irar (Bashagard) earthquake of 11 May 2013 
are projected (from; Geological Survey of Iran, Taherui Quad-
rangle, 1:100,000). 

Figure-19: A schematic tectonic cross section (east-west 
direction) from Zendan fault zone to Irar). 



Figure-21b) Peak Ground Acceleration (PGA)

Figure-20: Surface fissures in the epicenter of 11 May 2013, Mw6.2 
Iran earthquake (in the village of Irar).  

Figure-21: The shakemap of the Irar (Goharan, Bashagard) 
earthquake of 11 May 2013, Mw6.2, 
a) shakemap showing Iso-intensities; 

Figure-21c) Paak Ground Velocity (PVA) 

Figure-21d) Ground shaking.

Figure 22) The iso-seismal of the Irar, (Goharan, Bashag-
ard), earthquake of 11 May 2013. 



Figure-25) The tension cracks in the Goharan to Irar road, created 
during the mainshock of the 11 May 2013 earthquake.  

Figure-23) The accelerogram obtained in Senderk Station, Accele-
ration (Column; left), Velocity (Column; Center) and Displacement 
(Column; right).  (Irar, Bashagard, 11 May 2013 Earthquake).  

Figure-24) The response spectra obtained in Senderk Station, PSA 
(left), PSV (Column; Center) and PSV (Column; right), (Irar, Basha-
gard, 11 May 2013 Earthquake).  

Figure-26) A rock slide in the Goharan to Irar road, created 
during the mainshock of the 11 May 2013 earthquake. 

Figure-27: Damage to a building in Irar, created during the 
mainshock and the aftershock of 18 May 2013.  



Figure-29) Damage to the buildings in Irar, created during the 
11 May 2013 earthquake.

Figure-28) Temporary sheltering in Irar, in „Kapars“ and the tents 
installed by the Iranian Red Crecent Society.  

Figure-31) Municipality of Goharan, resisted to the main-
shock of the 11 May 2013 earhtquake. 

Figure-30) Damage to a building in Irar, during the 11 May 
2013 earthquake.



Table-1: The Strong Motion records obtained in the Gosht (Saravan) Earthquake of 16 April 2013, Mw7.8, after processing (based 
on records obtained by Building and Housing Research Center; BHRC; 
http://www.bhrc.ac.ir/portal/Default.aspx?tabid=1260). The two records having a PGA greater than 10 cm/sec2 are shown in the 
table. 

Table-2:  The Strong Motion records obtained in the Irar (Goharan, Bashagard) Earthquake of 11 May 2013, Mw6.2, after processing. 


