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ARTICLE INFO ABSTRACT

To investigate evidence of active tectonic in the Bojnourd urban and peri-urban areas,
morphotectonic indicators and field surveys, interpretation of landforms, geophysical data,
and library studies were used. In total, 8 morphotectonic indices were used and analyzed:
V£,S,T,Smf,Hc & Hi,SI,Bs and Af. The relative tectonic activity index (lat) shows that the
region has moderate relative activity. Simultaneous Investigation of 8 indices Af, Bs, SI, Hi
& Hc, Smf, T, S and VT showed that the study area has significant tectonic heterogeneity.
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Sub-basins 1 and 5 consistently have values corresponding to high tectonic activity in three
indices (T, S, Vf), and sub-basins 3, 4, and 8 consistently have values corresponding to low
tectonic activity in three indices (Af, Sl, Hi). All sub-basins and the entire study area have
moderate and uniform tectonic activity in the Smf index. In the lat index, sub-basins 1 and 5,
with a category of 2, had high tectonic activity, sub-basins 2, 3, 4, 6, 7 and the entire study
area with a category of 3, had medium tectonic activity, and sub-basin 8, with a category of
4, had low tectonic activity. Results from field investigations such as new crushing in the
fault plane, microfaults, new faults, interpretation of landforms such as the formation of new
alluvial fans below older alluvial fans, geophysical data such as hidden exploratory fault
systems located under the urban area of Bojnourd, including: the Doberar fault system
located under the Hesare shirali, Nawak town, Farrokhi neighborhood and Farhangian town,
and the fault system located in the bed of the Bashghardash river and the epicenters of recent

Morphotectonics. h A . : - S S
P destructive earthquakes also indicate active tectonics and high seismic potential in the urban

and peri-urban areas of Bojnourd.
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In the Kopet-dagh area, despite the dominance of erosion after the Pasadenian orogeny, many tectonic
features continue to form and evolve; which manifests itself every few years in the form of destructive
earthquakes. In neotectonic studies, tectonics and geomorphology sciences are combined and studied
under the title of morphotectonic studies. These studies investigate dynamic processes and their role in
shaping the tectonic morphology of different parts of the Earth's crust, such as active faults, evidences
related to earthquakes, discontinuities in the pattern of reliefs, steep slopes of mountains, trends in
changes in watercourses and faults, and the type of lithology and topography. Today, these studies are
carried out using field studies, remote sensing techniques, aerial photoes, and Earth's sciences
specialized softwares; That they have replaced traditional methods due to their high analysis speed,
low cost, and quantification of morphotectonic features. The main purpose of this research is to
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investigate evidences of active tectonic in the urban and peri-urban areas of Bojnourd and analysis its
hazards in 8 sub-basins; That no research has been conducted on this subject so far.

Materials & Methods

In order to achieve the research’'s main goal, morphotectonic changes in the region were studied and
investigated by collecting and studying reports, articles, books, and investigating topographic,
geological, and tectonic maps, aerial photoes, and satellite images of the study area, as well as using
GIS softwares; First, morphotectonic indices such as: BS, AF, SL, S, SMF, T, VF, HI and HC were
investigated and finally, the amount and intensity of tectonic activities and the impact of these
activities on the active tectonics of the region were calculated using the lat index for all sub-basins of
the studied area. To achieve the above goal, the required data were extracted from topographic maps
of 1/50,000 & 1/250,000 and geological maps of 1/100,000 & 1/250,000, and also, sub-basins were
extracted and controlled by Global Mapper software using the DEM of the studied area and by Arc
GIS and ILWIS softwares, thematic maps were prepared and morphometric studies were conducted:;
Then, with the required data, geomorphological indicators, shapes, and processes were calculated.
Field surveys, interpretation of geomorphological data, review of geophysical data, and library studies
were also used as evidence of active tectonics.

Results & Discussion
Sub-basins 1 and 5 consistently have values corresponding to high tectonic activity in the indices (T, S,
Vf) and sub-basins 3, 4 and 8 consistently have values corresponding to low tectonic activity in the
indices (Af, Sl, Hi); And all sub-basins and the entire study area have moderate and uniform tectonic
activity in the Smf index. In the lat index, sub-basins 1 and 5 have high tectonic activity, sub-basins 2, 3,
4, 6, 7 and the entire study area have medium tectonic activity, and sub-basin 8 has low tectonic activity.
Evidences such as new crushing in the fault plane, microfaults, and new faults, the sedimentation
and formation of new alluvial fans below the old alluvial fans as a result of positive tectonic
movements and upduction in the mountain unit and excavation of old alluvial fans of pediment unit,
the hidden exploratory fault systems present in the beneath the bedrock of urban area of Bojnourd,
including: the Doberar fault system located under the Hesare shirali, Nawak town, Farokhi
neighborhood and Farhangian town, and the fault system located in the bed of the Bashghardash river
and the occurrence of 3 destructive earthquakes in the last 30 years in the north of the Bojnourd plain
indicates new tectonic activity and seismic potential of the region.

Conclusions

After the occurrence of severe erosional conditions following the Pasadenian orogeny, the steep slope
of the riverbeds remained stable and erosion continued at a rapid rate. Despite these conditions, the
steep slope of the riverbeds remained stable and erosion continues at a rapid pace. In addition, many
tectonic features can be found in the region that were created in the Quaternary and their evolution
continues due to the activity of tectonic forces; Which confirms the opinions of Jedari-Eyvazi,
Motamed, Zomorodian, Ala'i Taleghani, Ezzati and Agh-Atabai, and Rezai Arefi et. al. The lat index
showed that the subbasins have tectonic heterogeneity, which requires a more detailed investigation in
combination with geological and geophysical data, which should be considered in future researches.
Sub-basins 1 and 5 have high tectonic activity, sub-basins 2, 3, 4, 6 and 7 have moderate tectonic
activity, and sub-basin 8 has low tectonic activity; and the entire study area has moderate tectonic
activity. In addition to the evidence mentioned in the research findings section, fault scarpments, the
antecedance phenomenon and the creation of cluse in the axis of anticlines, the growth of anticlines
and upduction, the anticlines limbs ruzes, the groove erosion in river traces, and the location of the
Bojnourd city in the earthquake zone of the Kopet-Dagh tectonic state, the shallowness of the
earthquakes in the region, the existence of important seismic sources, i.e., major faults in the region,
the presence of two surface earthquake center including: "Ghordanlu™ and "Naveh-Shaykh fault" 10
kilometers north and northeast of Bojnourd, respectively, there is evidence of active tectonics around
the study area, all of which indicate the high seismic potential of the study area.
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