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Environmental Geology and Geochemistry Section
The Environmental Geology and Geochemistry Section of the 

Geological Survey Department (GSD) works on environmental 

pollution and geochemical mapping projects and studies the 

mechanisms of distribution of chemical elements in the soils 

of Cyprus. It takes on monitoring programmes of the quality 

of underground water bodies, the environmental pollution 

of soils from agricultural, urban and industrial activities and 

offers consultation on Environmental Impact Assessments 

and regeneration projects of polluted areas. It also contributes 

towards market surveillance projects for quality assurance of 

building materials (aggregates, cement, bricks, admixtures 

and concrete). The Section also undertakes chemical analyses 

required for current research and monitoring projects 

conducted by the Geological Survey Department and other 

public or private organisations.

Quality of services - Accreditation and Technical 
Proficiency
The Environmental Geology Section comprises of a well-

equipped chemical laboratory which has been accredited 

according to ISO 17025 since 2008 by the Cyprus Organisation 

for the Promotion of Quality. Within its accreditation scope 

the laboratory participates in many international recognised 

proficiency testing rings such as Environment Canada and the 

Dutch organisations WEPAL and KOAC.
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Floating	tanks	at	Limni	mine,	prior	to	the	regeneration	of	the	area.	In	the	background	acid	mine	drainage	
is	discerned	ending	up	in	the	sea	after	heavy	rainfall.



Analytical Geochemistry
Most of the work carried out at the Environmental Geology and Geochemistry 
Section falls within the field of Analytical Geochemistry. Advanced analytical 
techniques such as spectroscopy and chromatography alongside classical 
methods of wet chemistry are used for the determination of chemical elements 
and compounds of interest in various media (water, soil, rock). In a recent effort 
of updating the hydrogeological information for Cyprus ground water bodies for 
example, the Environmental Geology and Geochemistry Section has undertaken 
the analysis of a large number of ground water samples for a number of 
chemical elements including arsenic (As), cadmium (Cd), chromium (Cr), copper 
(Cu), iron (Fe), lead (Pb), manganese (Mn), nickel (Ni), zinc (Zn) and barium (Ba). 
This project did involve seasonal sampling campaigns of ground waters. For 
the analysis of the samples, the technique of Induced Coupled Plasma Optical 
Emission Spectroscopy (ICP -OES) was used.

In a recent collaboration with the Economic Geology Section a project has been 
completed for the qualitative characterisation and mapping of umber (chemical 
sediments) deposits in Cyprus. These materials have been used as pigments 
since ancient times. The aim of this programme was to update our knowledge 
and collect valuable geological, geochemical and mineralogical information on 
these unique deposits. This knowledge will help the GSD in categorising these 
raw materials in terms of quality and application for future economic sustainable 
development of the lingering umber deposits in Cyprus. This programme has 
carried out detailed chemical and mineralogical investigations of some 90 
raw umber and other related (ochre, celadonite etc.) samples used as natural 
pigments in small scale and industrial operations. 

Recently the GSD has also been involved in an applied research programme for 
the scientific examination of 13th century wall paintings at the Metamorfosi tou 
Sotiros Church (Church of Transfiguration) in Sotira, a village in the Ammochostos 
district. The project aims at providing a comprehensive analysis of the geological 
materials and techniques used at the time and to draw inferences on technical, 
stylistic patterning and raw materials procurement, conjecturing inter-regional 
and cross-regional patterns of trade and cultural exchanges. This work ties 
in well with the research carried out on geological raw materials (in this case 
natural pigments).

Monitoring environmentally polluted sites
Within its scope the GSD carries out yearly monitoring of soils and ground water of 
known polluted areas. One such area is the Askarel area where in the past there was 
burial of polluted soils with PCB containing oil. This 
oil was used in the past as an insulator in heavy 
machinery, mainly transformers, and contained 
toxic organic compounds known as Polychlorinated 
Biphenyls (PCB). These compounds are known for 
their lipophilic properties which, in conjunction with 
their high toxicity, tend to enter living organisms 
and progressively bio-accumulate in the soft tissue 
of humans causing many health problems. These 
compounds tend to enter the food chain through soil 

and water.

Geochemical Mapping – Background values
Identifying an area as environmentally polluted is a process that requires, above all, in-depth understanding of the natural geochemical 
background of the area under study1. In order to positively identify a polluted area one needs to be sure that “natural” or geogenic 
concentrations of chemical elements have been exceeded. Setting aside the cases where “natural” conditions constitute themselves 
a hazard for public health, the remaining cases of chemical overburden require evaluation of the degree and distribution of the 
pollution, assessment of its detrimental environmental impact and consequently decisive steps in order to regenerate the polluted 
area by using an appropriate regeneration technology. It is important to have in place well defined and legally binding threshold 
values (or background values) for all Potentially Hazardous Chemical Elements (PHE) and other chemical compounds in the soil. 
Once threshold values are exceeded, measures have to be taken for regenerating the polluted area to its prior condition. 

The geochemistry of the soils of Cyprus is quite 
complicated because it is directly linked to a 
geologically complex geographical area2. Added 
to this complexity are anthropogenic influences 
which through time make this finite space even 
more geochemically complicated. In some cases 
they might even constitute a hazard for public 
health3. In a recent holistic attempt of mapping 
the distribution of chemical elements in the soils 
of Cyprus as well as defining the mechanisms 
driving this distribution, the Geological Survey 
Department in collaboration with the University 
of New South Wales in Australia have created 
a series of distribution maps for a number of 
chemical elements in the soil. Such examples 
of distribution maps are electrical conductivity, 
pH and elements such as copper (Cu), arsenic 
(As), calcium (Ca), and soluble salts4 like nitrates, 
chlorites and sulfates in soil.

Monitoring anthropogenic pollution
The Geological Survey Department is monitoring anthropogenic 
pollution in Cyprus by keeping a national inventory of potentially 
polluted areas5. This inventory is based on a Geographical 
Information System (GIS) and is compatible with other existing 
databases of environmental relevance. The inventory includes:
• All potentially soil polluting activities (quarries, abandoned 

and active mines, stock rearing industries, petrol stations, 
wood and metal processing industries etc.).

• Characteristics of the potential soil pollution in terms of the 
chemical constituents.

• The polluted site in terms of its position, the degree and the 
source of pollution and, in some cases, assessment of the 
regeneration activities needed.

The project of setting up the inventory of potential soil 
contamination activities was completed in 2006, in collaboration 
with the Greek Institute of Geology and Mineral Exploration 
(IGME), and is being continuously updated ever since.

Climate changes
Considering the increasing pressures (erosion, contamination, 
sealing and salinisation) on soils, especially in semi-arid 
environments like Cyprus, the Environmental Geology and 
Geochemistry Section applies a series of analytical techniques in 
order to monitor soil parameters which are directly linked with the 
effects of climatic change. Such parameters include pH, electrical 
conductivity, total carbon and soil organic carbon. Soil organic 
carbon, in particular, is a vital constituent of soil, responsible for 
many important functions. The gradual increase in temperature 
due to climatic changes destabilises the balance and changes 
the properties and therefore the functions of soils. The Section 
is involved in various collaborative 
research projects with other 
governmental departments 
aiming at assessing the options for 
sustainable agricultural production 
and water use in Cyprus in light of 

global climate change.

Case studies
In the recent past the Geological Survey Department has 
carried out various localised studies in order to investigate the 
degree of environmental pollution in certain areas of interest. 
Some of these case studies are presented here: 

Study of polluted site at Vasiliko area
In 1982, at the Vasiliko area, an industrial installation started 
operating producing NPK fertilisers and soil enhancers 
through the production of sulfuric and phosphoric acids. Its 
operation only lasted for six years and it finally seized its 
operations. Its operation left behind a highly polluted site with 
high concentrations of toxic chemical elements and radioactive 
raw materials. The GSD studied the area (2003-2005) and 
produced valuable data which were used at the stage of the 
environmental impact assessment prior to the regeneration 
of the area.

Assessment of Acid Mine Drainage from abandoned/active 
sulfite mines
Another such case study was the one carried out by the GSD, 
within the framework of LIFE programme6, in collaboration with 
institutions from the Netherlands, Italy and Greece. This study 
involved the assessment of Acid Mine Drainage (AMD) from 
abandoned as well as active sulfite mines. At the time, AMD 
was assessed as to the potential environmental threat it posed 
to ground and surface water and soil. This was of particular 
interest to the Cyprus authorities because of the long mining 
history of the island. The work involved the study and monitoring 
of AMD from a series of abandoned sulfite mines at Memi, 
Alestos, Mitsero, Mathiatis, Sia, Kampia, Kalavasos and Limni. 
Abandoned chromium and asbestos mines were also included 
in this study, thus producing a large amount of baseline data for 
these areas for the first time. These data were incorporated in 

GIS systems for the production of elemental distribution maps.
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Umbers are chemical sediments used as natural 
pigments since ancient times

Sampling of waters at the Askarel burial area

Organic phase extraction of a water sample 
prior to organic analysis

The industrial production unit of fertilisers at the Vasiliko area

Acid Mine Drainage at an abandoned sulfate mine

In situ non-invasive analysis employing a field deployable 
XRF spectrometer for elemental characterisation

The effect of climate change on soil
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Map depicting the distribution of copper in top soil


