
ENVIRONMENTAL &

GEOANALYSIS Journal

Issue 2017 Volume 2 (1)    

ISSN:

scipubl.eu   

email: sciences.publisher@gmail.com



 Environmental & Geoanalysis Journal   

 

Editor-in-Chief Olga Jakovleva 

Maria Curie –Sklodowska University, Lublin, Poland  

Redaction residence: Olga Jakovleva, 34 Koralowa 
st, 20-583 Lublin, Poland. 

Co-Editors (Thematic Editors) 

Tomasz M. Karpiński –biological sciences     

University of Medical Sciences, Poznań, Poland  

Galina Zhigunova – earth sciences              

Murmansk State Humanitary University, Russia 

 

Statistic Editor 

Karolina Oszust, Lublin, Poland 

Language Editor 

Davor Kredic, Chicago, USA 

 

Scientific Editorial Board 

Artem Mokrushin, Apatity, Russia 

Nikolai Kozlov, Murmansk State Technical 

Uniwersity, Apatity Russia. 

Sándor Kele, Hungarian Academy of Sciences, 

Budapest, Hungary. 

 

 

 

 

 

 

 

 

 

 

List of Peer-Reviewers  

http://www.scipubl.eu/EaG/reviewers  

Author Guidelines  

http://www.scipubl.eu/EaG/submissions  

More information  

http:// ://www.scipubl.eu/EaG/ 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER  

The Publisher and Editors cannot be held responsible for errors and 

any consequences arising from the use of information contained in this 

journal; the views and opinions expressed do not necessarily reflect 

those of the Publisher and Editors, neither does the publication of 

advertisements constitute any endorsement by the Publisher and 

Editors of the products advertised.  

Cover: http://openwalls.com/image?id=20115, Licence Creative 

Commons Attribution 3.0 Unported (CC BY 3.0)  

Copyright: © The Author(s) 2017. Environmental and Geoanalysis 

Journal © 2017 O.A.Jakovleva. All articles and abstracts are 

openaccess, distributed under the terms of the Creative Commons 

Attribution Non-Commercial 4.0 International License, which permits 

unrestricted, non-commercial use, distribution and reproduction in any 

medium, provided the work is properly cited.  



ISSN Environmental & Geoanalysis Journal Research Article 

E&G  1(2) 1-6    1 | Page 

 

 

 

 

 

Environmental characteristics of the 3 Severomorsk and Tieribierka area 

on the Kola Peninsula (Arctic Russia). 

Miłosz A. Huber1, Lesia Lata2 

1Department of Geology and Protection of Lithosphere, Earth Science and Spatial Management, Maria Curie-

Skłodowska University, 20 -718 Lublin, 2cd Kraśnicka rd., Poland, e-mail: mhuber@umcs.lublin.pl  

2Soil Science and soil Protection Department, Earth Science and Spatial Management, Maria Curie-Skłodowska 

University, 20 -718 Lublin, 2cd Kraśnicka rd., Poland 

Key-words: heavy metals concentration, lichens, 3 Severomorsk, Teribierka, Kola Peninsula, 

Arctic Russia 

Abstract: Have been examined samples of lichen from the 3 Severomorsk and Teribierka areas 

in Kola Peninsula (N Russia). There are a exposure of Shonguy LCT pegmatites (3 

Severomorsk) and granitogneisess of the Murmansk Block (Teribierka area). In the vicinity of 

Sieveromorsk there were today abandoned military bases. The geochemical analyzes of lichens 

were aimed at comparing the geochemical background of these samples with one another and 

determining the state of environmental purity in these natural areas of Kola. In the region 3 

Severomorsk there is a rare forest-tundra, whereas in the Teribierka area only shrub-lichen 

tundra. These are very sensitive to any human activity for a long time leaving its traces. In 

region of  3 Sieveromorsk in lichens samples were found a small addition of Pb, Zn, Ni, Cr. 

The geochemical analyzes performed in both cases showed a relatively clean environment. 

1. Introduction: 

The research area is located on the flat in the vicinity of Murmansk. In the vicinity of the 

road from Murmansk to Terebirka about 22 km east of Murmansk there are small elevations 

administratively connected with the nearby airport and Sieveromorsk 3, which is about 10 km 

south of the test site. This hill was a military base with missile shelters in the near future. This 

is evidenced by numerous artifacts found nearby such as the nature of the remaining ruins and 

light metal alloys (aluminum) found in the remains of the base. In the vicinity of this base about 

5 km away there are many areas of igneous rocks along the outcroppings of granite rock 

formations included in the Murmansk block (sample 01SEV16) [6, 7, 10]. For comparison, 

about 40km east of this place, a second lichen test (sample 01TER16) was taken near 

Tieribierka. 
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Fig 1. Examples of photographs from the area around Severomorsk 3 (left) and Teribierka (on 

the right). 

2 Methods:  

Samples were taken in the field and subsequent analyzes of selected soil rocks and plants were 

performed. The collected samples of rocks were made of thin-walled, polished and extruded 

tiles. The plants were harvested and dried. Samples of rocks and plants were examined by 

means of the Leica DM2500P optical microscope in passing and reflected light and then 

performed using the Hitachi SU6600 Scanning Electron Microscope with EDS. These studies 

were carried out at the Department of Geology and Lithosphere Protection at the Faculty of 

Earth Sciences and Spatial Management at UMCS Lublin. Samples of rocks and plants were 

examined by ICP-OES in the Department of Soil Science and Soil Protection in the same faculty 

UMCS. 

3. Results: 

Samples of ground rocks as well as plants located on the surface of the site were examined. 

Characteristics of substrate rocks: The substrate in the 3 Sieveromorsk area is granite-gray 

granite, mainly composed of orthoclase, quartz, plagioclase and feminine minerals. These rocks 

have a grano-lepido-nematoblastic structure, clay texture, gneiss, and smudge. Rock 

background is built of crystals of orthoclase and plagioclase coexisting with quartz. These 

minerals are accompanied by common hornblende and small amounts of biotite, the crystals of 

which are accompanied by pyroxenes (hypersthene). Feminine horns carry traces of chlorosis 

and epidotisation. Sometimes they are also oxides and iron hydroxides. Accessory gears are 

represented by apatite. In these host rocks are present LCT Pegmatite of Shonguy deposit. There 

are a plagioclase (albite), orthoclase, quartz rocks with muscovite, shoerl and apatite. In some 

rocks are present also garnets crystals. In these rocks are present a beryllium, and Sr apatite 

with columbite-tntalite and other REE minerals (included uranium).  

Microanalysis studies of these samples have shown that quartz, orthoclase and oligoclase are 

present in these rocks. These minerals are accompanied by biotite (with a small amount of 

titanium) and hyper- steroid (and augite). Pyroxenes in this rock represent a small percentage 

of admixtures. Next to them are the accessory and ore phases. They are magnetite, apatite and 

small inclusions of silver [3]. In the Teribierka area are present a rocks of Murmansk block. 

There are made of granitoide or migmatite rocks of similar composition. The studied rocks are 
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mainly composed of quartz, feldspars (plagioclazes and potassium feldspars) and a small 

amount of dark minerals (amphibole) as well as accessory (iron oxides and hydroxides). 

Soil characteristics in the studied area. In the area around Sieveromorsk 3 and Teribierka, 

there are small elevations and hills with a relative height of up to 150m (fig. 1). In this area 

there are soils of an initial nature. In the region of the tops and slopes numerous large rock 

blocks of ostentatious nature often appear, often cracked by the processes of belief, along 

natural discontinuities (eg, faults, veins, dislocations, etc.). In the rocks terrain, the soil is a 

residual character, filling only small recesses in the rocks. In the slope and valley areas there 

are small amounts of colluvium, landslide material, crustaceous nature, usually strongly curled 

and weathered. Under these conditions, podic soil develops in a small amount of humus. In the 

hollows due to the accumulation of water and snow there is accumulation of pelitian material, 

which causes the formation of local marshes and ponds and peat bogs, connected hydraulically 

with a network of small river streams or sinking water jets, wandering along the slits in the 

rocks [1, 2, 4, 5, 8, 9].  

Characteristics of plant cover in the area of research. In the area of 3 Sieveromorsk these 

areas are overgrown with forested terrains and in patches of herbaceous vegetation (sedge). On 

the boulders and clumps of plants on the boulders are also visible mossy lichens with different 

kinds of higher vegetation (raspberry Rubus chamaemorus and in the drier areas of cranberry, 

Vaccinium uliginosum L., Vaccinium vitis-idaea L., Vaccinium myrtillus L., and grass, willow, 

birch, spruce and pine). Directly on the surface of the rocks are often found lichens (fig 2). 

  
Fig. 2. Microphotography of the lichens from the 3 Severomorsk area (left) and Tiewribierka 

(* on the right). 

Near the road to Teribierka there are tundra, with small stunted trees, which are unique in the 

lower wind-protected hollows. Grassland and moss-fodder are dominant. On the rocks and 

directly on the ground there are numerous lichens (fig 2) 

Geochemical characteristics of lichens. Analysis of samples of mosses collected in the close 

vicinity of the sample of rocks was carried out. In addition, a sample of soil was surveyed in 

the vicinity of the military base. The EDS samples of lichens showed a relatively high content 

of silicon, potassium, sodium with small sulfur dopants (fig 3). In principle, after all sulfur, all 

these elements are characteristic for the granitegneisses of the substrate. The investigated 
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lichens from the Teribierika region are very clean, show little admixtures of aluminum and 

silicon, characteristic of the substrate (Fig 3). 

 
Fig 3. EDS results from the area around 3 Sieveromorsk [%wag]. 

Chemical analysis using the ICP-MS method showed relatively high iron, titanium content, and 

minor chromium, zinc, nickel and lead dopants (Fig 3, 4). Iron and titanium were found in the 

rocks discussed in the oxide form. Studies in the micro area also showed small admixtures of 

lead. The presence of zinc, nickel and chromium may be associated with certain impurities and 

proximity to various military units and polygons. 

 
Fig 3. Results of ICP-OES analyzes of lichens from Sieveromorsk and Teriberka. 

 
Fig 4. Diagrams of proportions of analyzed elements from 3 Sieveromorsk (SEV) and 

Teriberka (TER). 
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The contents of the metals examined with ICP of Tieribierka lichens are very small (fig. 3, 4). 

Most non-ferrous metals remain near the limit of detection, oscillating around 10ppm. A 

slightly higher content is found for iron and titanium, respectively 761 and 101 ppm, which is 

probably closely related to the occurrence of these metals in the rocks of the substrate. 

4. Discussion 

The studied rocks in the vicinity of 3 Sievieromorsk are usually gneisses with granitoide 

composition enriched with magnetite, and a small share of pyroxenes. The tested lichen samples 

also showed iron, titanium and small amounts of non-ferrous metals. Their presence in these 

rocks is small, but may be associated with certain impurities that may come from nearby 

military units and training grounds in that area. While the Pb dopants have been found in the 

rocks concerned, the presence of Cr, Cu, Ni can only be associated with impurities. 

5. Conclusion 

In this area there are numerous military units and polygons. This is the area of war training 

and various units, some of which have been destroyed in recent years. Probably these actions 

may be related to the low content of colored metals in the discussed lichens. The Fe, Ti, Pb 

dopants are also present in the rocks of the substrate and they can penetrate into the structure 

of the lichen. 
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Abstract: Have been examined samples of moss and lichen from the center of Kraków city. 

Studies have shown that these moss and lichens substrates are the pollution of environment in 

center of city. The vehicle transport and emission from buildings contain heavy metals. These 

metals also sometimes in large concentrations has also been found in samples of plants. There 

are present a Pb, Cu, Zn and Mn.  

1. Introduction: 

Krakow is a city located in southern Poland, with an important historical, scientific and 

industrial significance. At present the number of inhabitants reaches one million (including 

students and temporary residents in the city or commuters from nearby towns). At present 

Krakow occupies the second largest place in Poland. It is a dynamically developing city with 

large scientific and cultural backgrounds. In Krakow there is also a developed industry, 

although its role is not as great as in the end of the 20th century (especially in the case of heavy 

industry). At present, the biggest problem of pollution of the city are the circulating exhaust 

gases and the so- little emission, that is heating the houses. According to the WHO report from 

2015, Kraków is one of the most polluted European cities [5], which negatively affects the 

plants in the city. Taking into account these data, we can consider the analysis of selected 

lichens and moss growing on the walls in the city center justified. 

2 Methods:  

Samples of plants were collected in the field (Table 1) in early spring in 2016. It was examined 

with an optical and an electron microscope. The plant samples were further examined by ICP-

OES. The tests were performed using the Leica DM2500P optical microscope in cross and 

reflected light and then the Hitachi SU6600 scanning electron microscope with EDS at the 

Department of Geology and Lithosphere Protection at the UMCS Faculty of Earth Sciences and 

Spatial Management. Samples examined by ICP-OES were examined in the Department of Soil 
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Science and Soil Protection of the UMCS. The results of the analyzes were developed using Ms 

Excel.  

Tab 1 Localization of the lichens and moss samples from center of Kraków.  

Nr Próby Geographical coordinates Adress  

01p 50,04912N 19,93203E Grunwald Circle 

02p 50,05385N 19,93885E Bernardyńska St. 

03p,m* 50,06044N 19,92482E 3 Mickiewicz Rd 

04p 50,05487N 19,92761E Dębnicki Bridge  

*p-sample of lichens, m-sample of moss. 

3. Results: 

The collected samples of lichens and mosses from the center of Krakow were examined 

microscopically and geochemically. With these data correlated the analysis of the rock 

substrate. 

Substrate characteristics: The Cracow City Center is located within the Cracow-Czestochowa 

Upland, built mainly in massive limestone (in other places) of the late jury (fig 1, 2). They 

create picturesque forms of ostentatious in the city such as the area around Wawel Hill, they 

also succumb to karst [2,3]. In the microscopic image, there is a microneous background, filled 

with rock, sometimes with geophysical structure, filled with later spice and fragments of 

crushed bioclasts (fig. 1). These sediments contain Neogene deposits, representing various 

types of glacial sand, clay and riverine and degraded sediments. already associated with 

Holocene. In these areas around the limestone outcropping are developing soils with the nature 

of renders, whereas in the vicinity of the river-mud. 

  
Fig 1. A photograph showing the Wawel hill with the Jurassic rocks exposed on the Vistula 

River and on the right a microphotograph showing the typical massive limestone from Cracow. 

 The rocks often come from the Carpathians, where they form a series of sandstones 

called flysch [4]. Their age is represented from chalk to Neogene. These are old sea tracks that 

have been cemented and lifted and pushed onto older rocks to form mantle [1]. The location of 

the lichen sites in Table 1 is mainly related to the sandstone substrate where they were 

documented during field work and collected (fig 2).  
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Fig 2 Macro photography of lichens on sandstones: A Grunwald Circle (sample 01), B-wall at 

Bernardyńska Street towards Stradomska Street (sample 02), C-wall on the Mickiewicz Rd. 

(Jagiellonian University, sample 03), D-wall of Dębnik Bridge (sample 04). 

Lichens characteristic: The collected lichen samples are Lecanora muralis, a known lichen, 

often growing on walls and concrete (fig 3). A sample of moss collected from the green belt 

along the Mickiewicz avenues is the Brachythecium salebrosum. 
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Fig 3 Micrograph of samples obtained by a polarized light microscope (A-lichens, sample 1, B-

sample 2, C- lichens, sample 3, D- lichens sample 4).  

Geochemical studies involving ICP OES have shown in moss and lichen samples the presence 

of metals such as iron, titanium and chromium, lead, nickel, zinc and cadmium (in two samples, 

fig 4). Iron content ranges from 9-13% (minimum for samples 1 and 2, maximum for lichen 

samples 3 and 4), most of the iron is in the moss sample. 

 

Fig. 4 Results of ICP-OES analyzes of lichen and moss specimens from the center of Krakow 

(p-test of lichen, m-moss). 

The titanium content varies from 123 ppm for sample 2 to 867 for the sample of lichen from 

Mickiewicz Avenue and 1329 for the sample of moss from Mickiewicz Avenue. The lowest 

concentration of lead, 35 ppm was found in sample 2 and the highest in sample 1 -209 ppm and 

in moss sample 277 ppm. Cadmium in the amount of about 2-2.5 ppm was found in samples of 
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moss and lichen from Mickiewicz Avenue. The lowest copper content was found in sample 1 

and the highest in sample 4 and 92.3 in moss sample 243 ppm. The lowest nickel content was 

in sample 4 (14.4 ppm), while the highest in sample 1 was 55.9 ppm. The lowest zinc was in 

sample 1 (143 ppm) and the highest in sample 4 (487 ppm). 

4. Discussion 

The moss and lichen samples tested exhibit increased metal contamination (eg, compared to 

Roztocze, Huber 2016 samples), although they are not as large as those from Zn-Pb in Ruda 

Śląska (Huber 2016). Evidently, however, they point to significant environmental pollution in 

the center of Krakow resulting from human activity (automobile exhaust, tramway 

infrastructure, chimney emissions, etc.). The location of Cracow is located in the basin, which 

sometimes causes long-term stagnation of the smog, contributing to the formation of aerosols 

containing the above mentioned pollutants. These results clearly confirm the high 

environmental pollution in Krakow and the urgent need for work to clean it. Even in such a 

small comparison, it can be seen that the partial restriction of traffic in the vicinity of 

Bernardyńska Street (sample 2) has already affected the lower metal content of the samples 

tested. Improved ventilation on the very Grunwald Circle also resulted in lower values (sample 

1). 

5. Conclusion 

The above mentioned research proves the difficult situation of the center of Krakow. 

Lichens and moss samples examined in the central parts of the city show strong contamination. 

It is a serious problem for human life as well as for the whole biosphere in the city, which is 

under strong anthropopression. The results clearly indicate the urgent need to carry out work 

aimed at cleaning the city of emitter pollution, in the first place by eliminating the so-called. 

low emissions, traffic limitation and environmental monitoring. 
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