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academician N.P. Laverov, February 2017) 
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The modern world faces three global trends inducing the biosphere degradation and aggravation of ecological 

hazards. They are: a) rapid and uncontrolled growth of human population on the Earth and lacking natural 

resources for its existence; (b) technogenisis development; (c) global climate change and aggravation of 

natural disasters. Ecological safety along with military security are becoming the crucial condition for the 

modern civilization survival. To relax the ecological tension on the Earth, the technogenesis strategy should 

be changed and many other tasks should be solved. These problems should be solved using the biosphere 

approach, because a human being is the biosphere constituent, and his safety cannot be provided without 

maintaining the entire natural system on our planet. 
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DYNAMICS OF ANTHROPOGENIC LANDFORMS 

IN THE REGIONS OF PLACER DEPOSITS DEVELOPMENT 
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Gold mining in the south of the Russian Far East is usually conducted within river channels and in their 

immediate vicinity. Manual, hydraulic, and drainage methods are often used. Placers can be classified into 

three genetic groups, namely, placers of the floodplains, deposits of the first terrace, and deposits of ancient 

river networks. The first group is the most common (nearly 90% of all placer deposits) and it is the most 

developed. 

As a result of placer mining, the natural relief is replaced by anthropogenic landforms, such as mine 

dumps (chaotically located), lined pads with sumps and drainage ditches, quarries and landfills with waste 

rock, artificial canals, and ponds. The changes in river valleys stretch from several hundred meters to 10– 

11 km. The recovery of river channels and floodplains is the result of erosion of industrial rock dumps and 

territory of polygons as well as the redeposition of the material that composes the anthropogenic landforms. 

Watercourses that flow in the areas where mining operations are conducted produce several forms of channels 

and a set of channel landforms. The rivers in the valleys, which develop auriferous placers, are characterized 

by meandering river beds with pronounced meanders. These meanders are forced; watercourses encircle the 

system dump, local clusters of boulders, and gravel and gulches. Such bends have characteristic asymmetry 

of the longitudinal and transverse profile. Well pronounced flat waters and rapids that stand out in the river 

channels are formed, and processes of transverse and longitudinal displacement of the coast are activated, 

resulting in significant destruction of landforms in the river valleys. The flow of solid sediments increases 

significantly and they are removed to the river systems of higher ranks. 

As a result of mining operations, the channel alluvium is replaced. Alluvium in rivers that flow under 

natural conditions, is well sorted consisting of medium and small pebbles. Unsorted, coarse sediments with 

of sand and fine gravel filling dominate in river channels that are modified by mining operations. River 

alluvium in anthropogenically altered rivers shows high mobility, making landforms unstable in time and 

space. In some rivers, mining activities have led to the formation of very coarse alluvium, which is lost 

between boulders. For the most part of the year, these river channels are not filled with water. During 

the restoration of rivers after the cessation of the development of gold placer deposits, the floodplains are 

formed that are not specific to the local natural conditions. The floodplains are fragmentary, not stretching 

and not matted. In addition, their surface is heterogeneous. Floodplains are complicated by chaotically 

located anthropogenic landforms of vague structure. A common scheme is typical for restoring channels and 

floodplains after the cessation of mining works. Within two to five years, rivers flow through the waste rock 

left after the placer deposit development. In most cases, the slopes of waste dumps operate as river banks 

close to the water table. In the next ten years, the industrial waste dumps are intensely eroded, developing 

channel bends and landforms. In ten years, relatively stable, flat and straight river banks are formed, which 

are usually composed of unsorted alluvial material. Floodplains of marked stepped structure are also formed. 

River rehabilitation after the cessation of mining operations is an extremely complex process. The study of 

mined placer deposits permits us to assess the self-regulation of rivers as well as to elaborate measures on 

reclamation and mitigating the effects of mining on these natural systems  

 

Key words: floodplain and channel complex, placer deposit, fluvial relief, lithological composition, Amur-

Sutara gold deposit region, anthropogenic landforms. 
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Results of seismicity monitoring are provided for the main regions and territories of Russia, i. e., Western 

and Eastern Caucasus, East European Platform, Ural and Western Siberia, Arctic Basin, the Altai and Sayan 

Mountains, Lake Baikal, Priamur’e and Primor’e, the Sakhalin Island; Kuril-Okhotsk Region; Yakutia, 

North-East region of Russia, Chukotka, Kamchatka and the Commander Islands. 2015. Catalogs of the most 

significant earthquakes are compiled for each considered region with the parameters of their hypocenters and 

magnitudes obtained from the processing of instrumental observation data. Manifestation of macroseismic 

effect is analyzed for the majority of the notable earthquakes (with I ≥ 2,5–3 points by MSK‑64 scale), which 

occurred in the territory of Russia. The paper is intended for seismologists, geophysicists, geologists and 

specialists in earthquake-resistive construction. 
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The Aktru headwater (Severo-Chuisky Range, the Central Altai Mountains, Russia) is an area of the high 

geomorphological activity studied insufficiently. The aim of the study is to date the geomorphological events 

(debris flows, avalanches and rockfalls) on the left slope of the Aktru river valley by the tree injuries. We 

explored the injuries of Siberian stone pine and Siberian larch trees, i.e., stem wounds with the nude wood, 

stems broken from the top to the base and broken lower branches. The events were dated in the two debris 

flow and three avalanche basins. The patterns of use of the tree injuries were revealed. The accurate year-byyear 

synchronism of all wood specimens (cores and cross-sections) to each other allows us to date the events 

with one-year accuracy. The limits of the dendroindication features were determined taking into account the 

age, diameter and height of the injured trees. Comparison of the dates specified with the literature sources, 

eyewitness testimonies and climatic and earthquake data allows us to clarify the reasons of the tree injuries 

on the neighboring debris flow and avalanche basins. The debris flow events were rare and the avalanche 

events were much more often on the left slope of the Aktru river valley for the past 55 years. The frequency 

of the avalanche events varied spatially and temporally. 

 

Key words: debris flow, avalanche, rockfall, dendroindication, injury, wound, Siberian stone pine, Siberian 

larch, Severo-Chuisky Range, Altai Mountains. 
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The purpose of the study was to investigate the transformation of the bottom sediments’ composition in 

watercourses of a metropolis under the anthropogenic impact. The object of study were 11 bottom sediments 

of rivers and canals in the central part of St. Petersburg. During the research, the chemical composition 

and the amount of modern complex technogenic sediments were studied. It is shown that under the 

anthropogenic impact in the last 50–60 years sedimentation processes transformed, which led to an increase 

in sedimentation rate and a sharp increase in the content of oil hydrocarbons (OH), heavy metals (HM) and 

15 individual polycyclic aromatic hydrocarbons (PAHs), which are characterized by abnormal concentrations 

in the modern sediment complex. The content of OH in sediments in some parts of watercourses may reach 

and even exceed 3%. The concentration of heavy metals reaching ore values were found near the enterprises 

involved in metalworking (Co–Fe–Mn), the production of batteries (Cd-Cr-Ni) and paint products (Ba), 

and electroplating (Cr–Ni). Widespread Cu–Zn–Pb association testifies to the heterogeneous origin 

of pollution. In the total content of metals, a share of mobile forms increases (65%). 4–6-cyclic isomers 

of PAHs (benzo/a/anthracene, benzo/b/fluoranthene, benzo/a/pyrene, indeno/1,2,3c, d/pyrene) with a 

proven human carcinogenicity have the leading concentration in sediments. The average content of PAHs 

18–106 times exceeds the background values found in the Neva River. The patterns of pollutants accumulation 

in rivers and canals due to industrial and transport infrastructure of the surrounding area were found. The 

bottom sediment cores in the investigated watercourses proved that the HM pollution has reduced in the last 

decade due to wastewater treatment measures undertaken by the city authorities, which led to a reduction in 

the industrial wastewater discharge. At the same time, the surface layer’s pollution by the most dangerous 

PAH 4–6 cyclic compounds increased due to the growing role of vehicles and water transport in the PAH 

contamination, which have become leading after the emissions from stationary sources reduced. In assessing 

the level of PAH contamination, PAH hazard index was used as the benzo/a/pyrene equivalent. Basing on 

this index, an increase in carcinogenic risk of sediments in St. Petersburg water bodies in recent years was 

mailto:kas.sgs@mail.ru
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revealed. In terms of HM concentration, OH, PAH in sediments a sequence of watercourses’ pollution levels 

was built. 

 

 Key words: bottom sediments, engineering geological element, heavy metals, oil hydrocarbons, polycyclic 

aromatic hydrocarbons, contamination 
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The residential settlement is designed nearby a small rural cemetery. The cemetery impact on the soil, 

surface- and groundwater pollution must be assessed in order to justify the safe distance between residential 

buildings and the cemetery. To solve these problems, investigation was conducted in two stages. To assess 

the geological structure, hydrogeological conditions and the current environmental pollution of the territory, 

drilling, sampling and geochemical studies of soil, rocks, groundwater and surface water were carried out at 

the first stage. The results of investigations are already published. There are three aquifers and two aquitards 

in the Quaternary deposits within the upper 40 m part of the hydrogeological section. The nitrification-

biochemical oxidation of ammonium to nitrate is the main decomposition process after 35–40 years of the 

cemetery existence. Concentrations of nitrate, chloride, organic compounds and other indicators of the 

cemetery influence in groundwater insignificantly exceed the permitted level. The maximum values are in 

the wells located far from the cemetery and in deeper part of the hydrogeological profile. Such abnormal 

distribution of chemical components as well as the presence of oil and pathogenic microorganisms in soil, 

rocks and groundwater may be caused by the transport of contaminants from other sources. At the second 

stage, the groundwater flow was simulated and the transport models were built for all possible options of the 

formation of the observed concentrations distribution in groundwater. This simulation helped us to identify 

the main factor affecting the pollution of groundwater, paths of contaminant transport to each observation 

well and outwards the cemetery. As a result, the cemetery impact boundaries were defined, the current 

and forecasted cemetery impact on groundwater were assessed, and the safety distance between residential 

buildings and the cemetery was established  

 

Key words: groundwater, surface water, contamination, geofitration, geomigration, model, numerical 

calculation,chlorine ion, sanitary protective zone of cemetery. 
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Nd composition was studied in the groundwater of St. Petersburg region. The 143Nd/144Nd ratio (0.512348) 

in Villosi spring is identical with that of Lower Ordovician aquifer (0.512244–0.512474). The Nd isotope 

composition of ferrihydrite bacterial mats with Gallionella ferruginea covering the output of spring on the 

right bank of the Sestra River (143Nd/144Nd ≈0.51158) is typical for Proterozoic metamorphic rocks in the 

Southern Karelia region. The Fe-bearing «Polustrovo» groundwater displays more radiogenic neodymium 

content (143Nd/144Nd ≈0.51186) as compared to the drained Proterozoic rocks. The relative enrichment of 

«Polustrovo» water with radiogenic Nd may be explained by the model of 2 end-member mixing: rainfall 

water (containing more radiogenic Nd as a result of Ordovician sedimentary carbonate dissolution) and 

native «Polustrovo» water. The Nd isotope study of ground water could be regarded as a useful tool for 

revealing the source and quality control of natural water contamination. 

 

Key words: Sm–Nd-systematics, Fe-containing groundwater, St. Petersburg, iron bacteria. 
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FOR PLANNING REARRANGEMENT OF URBAN SPACE 

V. G. Zaikanov, T. B. Minakova, E. V. Buldakova, I. S. Savisko 

Sergeev Institute of Environmental Geoscience, Russian Academy of Sciences, Ulanskii per. 13, 

str. 2, Moscow, 101000 Russia. E-mail: zaikanov@geoenv.ru 

 

In order to provide new technologies (including geoenvironmental ones) for urban planning, the procedure 

of identification, assessment and visualization of geoenvironmental constrains was developed and approved 

for a model object. 

In adopting adequate urban planning decisions on rearrangement of urbanized territory, the stages and 

visualization of geoenviromental information with the use of cartographic modeling appears to be important. 

The algorithm is provided for creating a set of maps that shows the current situation and geoenviromental 

problems, as well as recommendations for their solution. The criteria are substantiated for distinguishing 

urbogeosystems as the basic object of evaluation, as well as the criterion for the quantitative evaluation of 

environmental restrictions carried out using GIS-technologies. The list of assessment indices is proposed 

and their compatibility is justified on the basis of cost values. The selected criterion for the quantitative 

assessment of geoenvironmental constrains shows the hazard degree for each recipient and manifests the 

essence of geoenviromental conditions in the considered territory. 

The results of the integrated quantitative risk assessment of environmental constraints are the basis 

for identification of the existing problems; zoning of the territory; assessment of investment efficiency to 

the planned development (rearrangement) of urban areas in terms of neutralizing the geoenvironmental 

restrictions. 

The proposed approach to zoning based on geoenviromental limits is applicable not only for visualization 

of the current hazards in geoenvironmental constrains, but it is also promising in the development of General 

plans of urban development for cities and the projects of reorganization and development of new territories. 

 

 Key words: geoenvironmental constraints, urbogeosystems, integrated assessment, cartographic modeling, 

zoning of the urban area, urban design. 

 


