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The work is devoted to geoecological assessment 

of dangerous natural processes development for 

the Black and Azov seas coasts within the Taman 

peninsula. Special consideration has given to a 

factor of tectonic instability for the region. By the 

example of the events has shown that this factor 

must stay at first place during geoecological risk 

assessment.  



The aim of investigations became the assessment 

of the conditions of dangerous natural processes 

development within the Taman Peninsula by the 

degree of severity of geo-ecological risk.  



The main subject of investigations became the 

searches for the most vulnerable the peninsula 

coasts with high population density and 

evaluation of earthquakes "maturing" indicators 

for those places. 



• The research data been obtained during field 

experiments throughout the period 2008 – 2016 

years.  

• The research has carried out by the method of 

displaying of natural processes signs.  

• The samples of soil, water and breccias been 

taken for the laboratory analyses.  

• During the field investigation used the high-

precision equipment.  

Methods and data 



The Taman peninsula coastline length is 230 km 

approximately. Abrasion, abrasion-landslide and abrasion-

falling destruction of coastal structures cover 60 km (26%) 

of the seacoasts. 30 km (13%) of this shore type is placed 

along of the Azov sea. 30 km (13%) – along of the Black 

sea. 

Investigations 

Abrasion-falling structures have the 

abrasion rate 1.8-2.5 m/year. 

Abrasion-landslide shore has abrasion 

rate about 0.5-0.6 m/year. 

Additionally, the increased 

retreat rate of Azov sea 

shore connected with high 

repeatability of winds 

direction. 



Examples of coastal structures  

Investigations 

Abrasion-falling sea shore. 

Abrasion-landslide structure. 



If in potentially hazard areas of the coastal 

zone will arise anomalies associated with the 

tectonic instability of the earth's strata, 

consequences of these impacts to the 

environment will increase significantly. 

The examples of the past years’ events are 

demonstrating the dangers of such 

anomalies. 

Investigations 



Surface of raised seabed amounted to 10 ha, 

approximately. The amplitude of uplifting was more than 

5m. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 



Observations showed: the rise of the seabed caused by the deformation of 

anticlinal folds. Fields of breccias ejection been visualized in the places of 

naked seabed. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 



Eruption of a mud volcano on the surface of land not happened. Perhaps, reason for this is 

because the volcano crater is placed under water, on distance of 400m from the shore, and 

the main eruption occurred there. However, we do not exclude the version: the big eruption 

never came. Under water have taken place some emissions of the mud volcanic products. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 



In the immediate vicinity from 

the place of happened event 

situated the village. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 

 

The situation plan for neotectonic 

lifting:  

A – a satellite view before 29.04.2011;  

B – a satellite view after 29.04.2011. 



In the process of 3 years field investigations were recorded changing of 

the cape elevations relative to sea level. Result of monitoring shows, the 

North-Taman microplate a rate of subsidence varied from 3 to 25 cm per 

month.  

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 

Elevation changes of Kamennyi cape over a sea 

surface: data of monitoring and mathematical 

model. 

Approximating of monitoring data has 

allowed mathematical derivation of 

changing the elevation over a sea 

surface. 
 

ln(Y) = - 0.3228030356 ln(61X/2) + 2.146247748  
 

Here are: 

Y - an elevation over a sea surface, metre  

X - time, day 
 

According to calculated model, the 

plate will return to its original level 37 

years (+...) later. Next critical level will 

be reached to the year 2048. 



What reasons could lead to a "disrupt" of the pinched 

together wings of the seismogenic fault? Hypothesis: 

as the result of the resonance processes that have 

been arisen as an echo of the Tohoku earthquake 

(famous as earthquake of Fukushima), in the Taman 

region took place discharge of tectonic stresses, 

which were on the ultimate strength of rocks. 
 

Types of seismic waves and the seismograms at 

different points presents in movies. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 



Investigations 

The diagrams of seismic wave’s propagation toward the Taman 

peninsulas after the earthquake start  



Investigations 

The diagrams of seismic waves propagation through Earth's core 

toward the Taman peninsulas after the earthquake start  



Investigations 
The seismograms show, waves through Earth's core first of all came to the Taman region (12 

min after the start of earthquake). Surface waves have achieved the Taman region in 37 

minutes after the start of the earthquake.  



In the Taman region, the amplitude of the Earth's surface 

oscillations exceeded background in 70 times. 

 

The observation data for the processes of propagation of 

the Earth's surface oscillations show that unreachable 

points on the Earth does not exist, when the catastrophic 

earthquakes. 

Investigations 

Natural anomaly No. 1: neotectonic lifting of the Azov Sea’ 

bottom with the capture of shoreline 



Every 7-8 years within a village of Golubitskaya (in the sea) is happening eruption of 

a mud volcano. 

Investigations 

Natural anomaly No. 2: regular eruption of a mud volcano 

within a village of Golubitskaya 

Positions of known mud volcano eruptions, from 1908 till 2015. 



June, Year 2008 

Investigations 

Natural anomaly No. 2: Examples of fixed volcano eruptions 

Fragment of mud volcano eruption.                      Island, formed after eruption. 



October 25, 2015 

Investigations 

Natural anomaly No. 2: Examples of fixed volcano eruptions 

Fragment of mud volcano eruption 

07.12.2015            1,5 months later  

14.06.2016               8 months later 

Size & place comparison 

Island, formed after eruption 



Investigations 

Natural anomaly No. 2: What is possible to say about this anomaly? 

 

The place of volcano eruption is not stable. It can 

displaced to the direction of  village. 
 

Measurements, made in year 2011 at the cape of 

Kamennyi, showed an excess of radon concentrations 

relative to the background in 800 times. 97% of the radon 
222Ra will decay 20 days after eruption. All this time 

populations will be at increased radiation exposure. 
 



Potentially dangerous places: Catastrophic events, occurring 

in any place of the globe, can disrupt the "fragile stability".  

Here are marked locations of the possible expressions of dangerous natural 

events, related to tectonic processes. 



Forecasting of the catastrophic events 

From January 2016 there is continuous monitoring of volumetric activity of 

radon in the atmospheric surface layer. Results are presented below.  

The ratio of current volumetric activity of radon to the mean value over the monitoring time 

Line, when the volumetric activity of radon equals the mean value over the monitoring time 



Forecasting of the catastrophic events 

The same graph with added known earthquakes. What can to see? After a sharp increase of 

the radon concentration, earthquake may occur a few days later.  

The ratio of current volumetric activity of radon to the mean value over the monitoring time 

Line, when the volumetric activity of radon equals the mean value over the monitoring time 

Earthquakes 



Conclusions 

The newly formed structures, emergent as result of discharge tectonic 

stresses, are indicators of the potential danger of a complex geological 

structure of the earth strata in the region. 
 

Unreachable points are absent at the Earth during catastrophic earthquakes. 
 

A sharp increase of the radon concentration in the atmospheric surface layer 

during the monitoring process is an indicator of intensification of tectonic 

movements. An earthquake may occur a few days later after it. For detailed 

conclusions is necessary to continue the investigations. 
 

Factor of the region tectonic instability should be included in 

geoenvironmental risk evaluation. 
 

Results of investigations may take into account when designing of 

sustainable development of Azov and Black seas' coasts within the Taman 

peninsula. 



Researches accomplished under the financial support of the 

Russian Scientific Foundation, project No 14-17-00547. 


