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PREFACE 

 
Lucica Tofan1 

 

 

 

  In today’s world pollution knows no boundaries, manifested in all types of 

environments: air, water and soil. During the industrial and post-industrial eras it became an 

integral part of the planet, like a poison that entered the body permanently. What’s to be done 

and especially what can we do? One scenario – to leave Earth, to take it from the beginning on 

another celestial body, untouched by pollution?  Or at the reverse pole – to go back to very 

simple ways of life, giving up all conquests of science, forgetting electricity, nuclear power, 

modern transport, as a return to life in "stone age"?  Both scenarios are quite unimaginable. 

Drastically rationalizing "consumption" and changing our current consumerist pattern are 

limits difficult to achieve.  

Perhaps some small but important steps forward and can provide lessons in terms of 

raising both awareness and societal response to global environmental challenges. In 

Milwaukee, Wisconsin / U.S. I had the opportunity to visit an ecological urban center, where 

the local community awareness programs on environmental issues and the protection of 

biodiversity are worth emulating. The implementation of systems-based programs includes a 

wide network of schools and universities that collaborate with the centre and over 300 

volunteers from universities and schools 2. 

 Volunteers involve children in a variety of programs. During the weekends children 

are returning to visit the centre with their families, and in turn become teachers themselves on 

how to protect nature, how to save resources, and how to become more in tune with the 

environment and the services it provides in an urban setting.  Measureable progress was 

recorded in terms of campaigning, dissemination of information and good practice, building 

strategies for public education. Some of positive results include raising attention to patterns 

and comprehension of hazards and vulnerability to climate change.   

Likewise, the EU builds upon network environmental governance relating the member 

states as well as diverse entities (governmental authorities, experts, NGOs, schools, etc.).  

Romania’s has transposed the EU community legislation into its national environmental 

legislation, but a real change of behaviour at diverse scales remains elusive.  Not least is the 

need for a change of institutional and economic thinking that will allow different agencies to 

base their work on clear environmental premises (awareness, protection and sustainable 

development).  In particular with regards to pollution, there is a great need for interagency 

dialog where diverse opinions and viewpoints are considered in a holistic attempt to identify 

causes and implement solutions to prevent, to control and to limit its effects. 

  Great progress has occurred in terms of ratification of important international/European 

conventions and cooperation agreements concerning the transfer of technologies and 

techniques aiming diminishing environmental stressors. But the transition from the legislative 

framework to an efficient monitoring and applications, bottlenecks frequently occur that result 

in delays, resulting the continued and unnecessary negative impacts on the environment due to 

anthropogenic activities.  Fixing this will require certain institutions to increase their 

responsibility for adequately informing the public concerning the risk of pollution and impacts 

on human health in addition to the conservation and protection of natural resources as a way to 

protect the rights of future generations to healthy and productive ecosystem services. The 

                                                 
1 Ovidius University  Constanta, RO: lucicatofan@gmail.com 
2 http://urbanecologycenter.org/what-we-do/what-we-do.html 
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global financial crisis has dragged down the long evolution of environmental protection 

projects, but has also helped to create a framework for a greater attention to pollution 

prevention principles and their application built upon the ideas of rationalization, economy and 

sustainability using joint action globally. 

  Some of articles included in current volume present the results of holistic studies on the 

protection of Romanian coastal lakes areas based on a long-term collaboration between 

Romanian and American educators under the framework of a collaborative research program 

funded by the National Science Foundation / US (NSF).  Other articles present diverse array 

of scientific articles, investigative reports, case studies and ethnolinguistic analyses to 

emphasize the critical topic of pollution in diverse contexts and spaces (e.g. Romania, USA, 

Nigeria and Ghana) throughout a multidimensional and interdisciplinary approach connecting 

scientific knowledge, public education, cultural diversity, justice and e-democracy. 
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A SYSTEMS FRAMEWORK FOR PROJECT-BASED 

TRANDISCIPLINARY EDUCATION AND RESEARCH TRAINING IN 

SUSTAINABLE DEVELOPMENT 

 
 

Timothy Ehlinger1,3, Mirela Bucur2 and Lucica Tofan2 
1Partnership for Sustainability and Peacebuilding, University of Wisconsin-Milwaukee,  

Milwaukee Wisconsin, USA 
2Department of Biology, Ecology & Geography, Ovidius University Constanta, Constanta, Romania 

3contact: ehlinger@uwm.edu 

 

Abstract 

Conceptualizations of sustainability have evolved from early ideas of steady-state resource management to 

embrace more complex approaches that incorporate dynamic models of social-ecological systems.  This 

progression moves beyond consideration of practical interconnections among the “Three Pillars” (i.e. “People, 

Planet, Prosperity”), towards integrated research on social-ecological resilience and the capacity for systems to 

cope with uncertainty.  However, addressing the problems of sustainability, resilience and vulnerability of the 

ecosystem services requires frameworks capable of bridging across traditional disciplines to foster functional 

literacy with the concepts, patterns, processes and feedbacks among biophysical, social and institutional domains. 

The need to train students to think across disciplines presents significant challenges for traditional academic 

departments, which often compete for limited resources that are allocated in direct proportion to the number of 

students they can recruit into their discipline.This paper presents an analysis of the effectiveness of an 

international university undergraduate study-abroad program in developing interdisciplinary thinking and trans-

disciplinary competencies related to sustainable development.  The International Research Experience (IRES) 

collaborative summer program between the University of Wisconsin-Milwaukee and Ovidius University-

Constanta program brought together students from diverse disciplinary backgrounds to study Integrated Coastal 

Zone Management and planning along the Black Sea Coast. Students worked collectively during 6-week sessions 

to develop sustainable redevelopment plans for a coastal lake social-ecological system. Romanian and US 

students researched topics ranging from surveys of stakeholder values, traffic patterns, aquatic ecology and 

landuse, to ecotoxicology and biodiversity. Studies were formulated into an integrated management plan 

presented at an international conference at the end of each summer of the 4-year program.  Student surveys, 

group concept and system mapping, reflective journals, team presentations, and interviews given before and after 

each summer were used to assess student achievement of specific learning goals and objectives related to 

sustainable development. The effectiveness of the IRES program in developing transdisciplinary thinking was 

examined and differences relative to disciplinary background and preparation were explored. On average student 

self-evaluation scores were significantly higher for students following their participation in the summer IRES 

program, and compared to students who participated in a course on sustainable development not involving study-

abroad. 

 

Introduction  

 

  As the pressures placed on limited resources by growing human populations combine with 

the unpredictability wrought by climate change, policy makers increasingly look to scientists 

for predictions on how the magnitude of environmental stressors will impact ecosystem health, 

human security, and socioeconomic systems. The challenge, in turn is for scientists to be able 

to incorporate into their research an awareness of the complex ways that biophysical domains 

interact with socio-cultural and institutional landscapes 1.  

  Unfortunately, the disciplinary compartmentalization and epistemological barriers which 

characterize universities 2 present challenges for fostering opportunities for transdisciplinary 

educational and research training 3.  The education of global environmental scientists requires 

building the capacity for cross-cultural sensitivity and collegiality that spans biological, social, 

and political sciences4-6. Global poverty, inequity and powerlessness are now recognized as 

crucial problems contributing to violence, terrorism and political instability around the world 
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today, and the training of global scientists equipped with social science skills to participate in 

these projects, represents an investment in global security.  For example, Sherren 7 identified 

four key areas in need of attention for improving sustainability education, including the need 

for students to be able to: 

 

1. Span the range of spatial scales between diverse phenomena; 

2. Account for both the temporal inertia and urgency of processes;  

3. Deal with functional complexity such as multiple interacting environmental stressors; 

4. Recognize the wide range of outlooks regarding what makes knowledge usable within 

both science and society. 

 

 The use of multidisciplinary project-based education has become a popular practice for 

promoting transdisciplinary thinking for sustainable development, particularly in engineering 

programs8-11. In addition, study abroad programs have increasingly incorporated sustainability 

as the conceptual basis for curriculum integration12-14.  This paper presents the results of a 

multi-year project that integrated project-based sustainability education and research training 

with an international university undergraduate study-abroad program.  The goal of the project 

was to develop interdisciplinary thinking and trans-disciplinary competencies related to 

sustainable development.   

 

Program Framework: Transdisciplinary Concepts, Systems, Models and Risk 

 

 The International Research Experience (IRES) was a collaborative summer program 

between the University of Wisconsin-Milwaukee and Ovidius University-Constanta sponsored 

by the US National Science Foundation from 2006-2009. The program brought together U.S. 

and Romanian students from diverse disciplinary backgrounds to study coastal zone 

management and planning along the Black Sea Coast.  The diverse issues involved in Integrated 

Coastal Zone Management (ICZM) provide an excellent heuristic for conducting international 

and cross-disciplinary research and education15. The dynamic environmental, social, political 

and economic systems of the Balkan region, combined with on-going institutional reforms 

associated with accession into the EU, create numerous opportunities for development and 

testing models of stressor-response relationships, risk assessment, and the integration of 

knowledge-based decision support systems into policy development and management. In 

preparation for each year of the IRES project, students were introduced to sustainable 

development as a “boundary concept” to foster transdisciplinary thinking16. Coastal zones 

served as the “boundary object” around which the diversity of perspectives could be engaged 

in discussion.  ICZM was engaged as the “boundary setting” for the process of transdisciplinary 

problem formulation and research integration17,18.  

 Four concept themes were developed and carried through the course of the project, 

including: (1) Systems Mapping, (2) Risk Propagation Modelling, (3) Risk Perception, and (4) 

Stakeholder Participatory Research.   

 

Systems Mapping: The social-ecological problems of coastal zones are not simple, having 

formed over the centuries by complex interactions among natural and anthropogenic processes 

(Figure 1)19. Society, economic forces, and institutional policies weave a complex pattern of 

cause and effect with the physical and biological environment within which cultures evolve, 

accentuating the need to develop new approaches to problem solving that are as responsive to 

culturally distinctive – and often competing – meanings and valuations as they are to the 

generalizable models of the sciences.  

 



10 

 

 
 

 The learning goal for the IRES research program was for students to work together in 

interdisciplinary groups to develop frameworks to using the concepts of integrated risk 

assessment20. The specific objectives were to develop the skills required to interconnect 

information and knowledge from across disciplinary boundaries in order to both characterize 

and evaluate risk, and to understand how the assessment and perception of risk influences the 

utility of that knowledge to inform policy decisions.   

        Risk Propagation Modeling (RPM): Education and research concepts were organized 

around the principles of Risk Propagation Modeling21. RPM provides an analytical framework 

through which impact endpoints are mapped to root stressors using a layered hierarchical model 

(Figure 2).  The model assumes that the probabilistic relationships between layers are modified 

due to various anthropogenic and natural impacts. Propagation Models typically consists of 4 

layers; (1) Root Stressors that act on a global, regional or local scale which may or may not be 

associated with human activity; (2) Drivers of change that create exposure to risk factors, which 

are often the target of management activities; (3) Risk Probabilities associated with exposures, 

which are typically expressed by numerical probabilities of undesirable hazards; and (4) Impact 

Endpoints that reflect measures of ecosystem-related goods and services of value to the public 

(i.e. indicators of valued environmental, economic and social-cultural assets).    

 

Atmosphere 

Hydrosphere Lithosphere 

Biosphere 

Social Stability 

Health & 

Well-being 

Economic 

Vitality 

Cultural 

Values 

Government 

Individuals NGOs 

Business & Industry 

Bio-Physical 

Socio-Cultural Institutional 

Figure 1: Interacting systems that contribute to the complexity of issues 

relating to Integrated Coastal Zone Management 
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          As part of their work, multidisciplinary student teams were challenged to develop 

cognitive maps and systems models for cause, effect and feedback loops. They were challenged 

to critique the benefits and shortcomings RPM, and to expand their lists of factors included in 

the models. For example, would changes in economic and social impacts accrue only via risk 

propagated through environmental domains? Or would linkages in the socio-economic 

domains also link different root stressors to economic and social impact endpoints (e.g. Figure 

1, bottom).  This challenge is particularly important for coastal zones where the intensity and 

consequences of cause-effect relationships are intensified by increasing populations, political 

divisions & conflicting policies leading to poorly coordinated planning for investment and 

infrastructure, which in turn generate economic, social & environmental risk15. 

         Risk Perception: The move towards using sustainability principles in decision making for 

policy and planning in coastal zones requires the incorporation of social and economic factors 

in risk assessment22,23 and has generated a need for research on how risk is perceived and 

communicated throughout the “Risk Management Cycle”(Figure 3)24. An understanding of 

how different stakeholders perceive, gather, process and communicate information about risk 

is central to all aspects of environmental management.  The unique innovation the IRES 

program was the conceptual integration of risk propagation with risk perception and 

communication within a ICZM assessment framework. 
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Biogeochemical Pollution 
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Development 
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Infrastructure / Energy / 
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Water & Abiotic 
Factors 

 

Flooding / Erosion & 

Sediment Accretion / Water 

quality / Critical habitat loss 

 

Aquatic Biological 
Factors 

 

Population fragmentation & 

decline / Foodweb 

disruption / Ecotoxicity 

Socio-Cultural 
Factors 

 

Education / Disease & 

Health care / Poverty / 

Ethnic-religious tension 

Political-Economic 
Factors 

 

Participatory governance / 

Employment / Income 

disparity 

 

 

 

 

Environmental 
Quality 

Biodiversity & 
Ecological Integrity 

Public Health & 
Well-being  

Political & 
Economic Viability 

Risk 
Probabilities 

Impact 
Endpoints 

System 
Drivers 

Root 
Stressors 

Figure 2: An example of layered hierarchical Risk Propagation Model (RPM) used for exploring ICZM 

processes for the Romanian Black Sea Coastal Zone 
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 Stakeholder Participatory Research: On average of 10 undergraduate students from the 

United States were selected to work with 6 Romanian students each summer. The IRES 

program consisted of three components: (1) Seminars and workshops on topics related to 

Romanian history, culture, language and research skills held in Milwaukee 2 weeks prior to 

departure; (2) Educational and project-based research activities in Romania; and (3) Post 

project presentations and reflections.  Each summer, several potential locations were identified 

as potential project sites.  

 Over the 4 years of the IRES, projects included for example, (1) land use and water 

resources planning for sustainable ecotourism in the village of Sf. Gheorghe in the Danube 

Delta, (2) integrated watershed management for flood risk, nutrient runoff, groundwater 

protection and fisheries protection in the Casimceă River – Lake Tașaul Watershed; (3) 

Integrated planning for ecological restoration and socio-economic revitalization of Lake 

Tabacărie, Constanta on the Black Sea coast. 

  Once in Romania, students would conduct background investigations and interviews with 

local stakeholders to learn more about their issues (Figure 4). Based upon perceived 

stakeholder concerns, the students would work in research teams to design and conduct 

ecological, economic and social-cultural inventories and assessments pertaining to the issues 

and concerns raised by the stakeholders.   These data would be used together with additional 

input from stakeholders to construct concept maps and systems models to identify key 

elements, factors and relationships.  The system maps would in turn be used for examining 

possible stewardship scenarios.  These scenarios iteratively discussed with the stakeholders 

throughout the research period (Figure 4), and presentenced formally at an end-of-session 

public conference. 

 

Figure 3:  Risk Pereception and Communication visualized at the 

center of the Risk Managment Cycle. 
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Student Learning Goals and Assessment: 

 

     Across the full IRES experience, the overall student learning outcomes were: 

 To consider the complexity of the environmental problems of the coastal zones as 

hierarchical and linked systems --- physically, biologically, temporally, and socio-

economically. 

 To experience first hand how the environment is a global resource, underpinning 

international economic relationships and that environmental governance requires 

perspectives that transcend both national borders and disciplines.  

 To develop social science skills necessary in the implementation of ecological 

monitoring and interpretation of ecosystem data for cross-cultural stakeholders. 

 

      For each individual research project, the overall student research expertise objectives 

were: 

 To identify and quantify spatial and temporal patterns across a gradient of key human-

induced stressors that contributes to declines in environmental integrity; 

 To gain a better understanding of the mechanisms that link stressors with social, 

economic and ecological endpoints, and; 

 To examine how indicators can be used to monitor degradation and support scientific 

efforts for ecological restoration and policy development for sustainable development in 

coastal ecosystems. 

 

     Evaluation relied on a mixed-method approach including a combination of qualitative 

and quantitative data sources. Student surveys and interviews given before and after each 

summer, group concept and system mapping exercises, reflective journals, and evaluation of 

team presentations were used to assess student achievement of specific learning goals and 

objectives. Evaluation data were acquired from four sources: 

(1) Evaluator observation of and input to the planning process, student selection process, and 

meetings prior the course itself (qualitative data); 

(2) Surveys completed through SALG (Student Assessment of Learning Gains) before, 

during, and after completion of the program. (quantitative data); 

(3) Evaluator interviews with each of the student participants in the program. (qualitative 

and/or quantitative data); 

Stakeholders 
Problems / Questions / Needs / Goals 

Ecological, Economic & 
Cultural Inventory, 

Assessment and Monitoring 

Alternative Sustainability 

Scenarios 

Systems Map, Models 

and Indicators 
Prediction and Potential 

Outcomes 

Figure 4:  Series of steps included in the IRES Projects, beginning with stakeholder 

interviews, followed by inventory assessments, system mapping, and scenario 

development. Communication and engagement with stakeholder continues through each 

phase of the process. 
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(4) Evaluator observation of final student team meetings and student team presentations, in 

the final week of the course. (qualitative and/or quantitative data). 

 

Case Study 

Ecological Restoration and Economic Revitalization of Lake Tabacărie 

 

          Geographical and Historical Context: Lake Tabacărie is a small coastal freshwater lake 

(99 ha area, 4.5 km perimeter shoreline) with an average depth approximately 2.2 meters 

(maximum depth of 4.3 meters) and a hydrographical drainage basin of approximately 9.5 km2 

(Figure 5). The lake is located on the northern edge of the Black Sea port city of Constanta, 

with a history dating back to 600 B.C. when the Greek colony “Tomis” was founded and served 

commercial trade center. Today the Constanta metropolitan area has over 450,000 residents.  

Just north is the community of Mamaia, a resort area build on an isthmus separating the Black 

Sea from Lake Siutghiol, a larger lake (surface area 1960 ha, hydrographical basin of 89 km2). 

Lake Siutghiol is connected to Lake Tabacarie by a small channel.  Surface water flows 

southward from Lake Siutghiol through the channel into Lake Tabacăie and then discharges 

through an outlet into the Black Sea.  

          Development of the resort area of Mamaia began in 1905 and was connected by a railway 

to the Constanta city center. Two periods of intensive development in Mamaia occurred during 

the Communist period. First, hotels were constructed the southern part of the isthmus from 

1959-1965.  The second development period creating the “Necklace of Resorts” in the northern 

region occurred from 1982-1985.  The Mamaia resort area has continued to grow in popularity 

in the subsequent decades, catering largely to the Romanian nationals seeking nearby seaside 

vacations, creating an extremely important economic activity for the region.  At the same time, 

the built density of the isthmus has reached close to full build out, and reconstruction on pre-

existing building footprints and remodeling of hotels is common.  

           This combined with the increasing problems with coastal erosion and water quality have 

raised serious questions regarding the environmental sustainability of the Mamia resort area, 

and a growing awareness of the need to develop a more holistic plan for balancing economic 

and ecological factors in the tourism sector for the Constanta region. By virtue of it’s proximity 

to Mamaia resorts, Lake Tabacărie and the undeveloped land around the lake attracted 

significant interest from developers, in turn generating a conflict with stakeholders wanting to 

preserve undeveloped greenspace and ecological features.  

           Students in the IRES Program worked with various stakeholder groups in the Tabacărie 

system to develop ecological restoration and economic revitalization plans. This paper provides 

a synopsis of the approaches developed by the students each year and a summary of the research 

strategies employed by student research.  Results from specific research sub-projects are 

presented elsewhere (see for example 25,26).  Here we focus on the contextualization of the 

student experience and it relationship to the IRES goals, and present consensus systems maps 

and an evaluative analysis of self-assessment of achievement of learning objectives.  Because 

this sub-project was continued across 3 summers of the program, it allows us to examine both 

pre-post and year-to-year changes in the achievement of learning goals.   
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Figure 5:  Map showing the location of the Municipality of Constanta, Romania (Star) and the location of Lacul 

Tabacarie relative to the Black Sea and Mamaia Resort. Map data copyright ESRI, 2014. 
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Year 1: NGO Public Awareness Campaign and Baseline Indicators 

 

           Each year, IRES students were provided an opportunity to explore the Lake Tabacărie - 

Mamaia region prior to meeting with stakeholders and initiating their research. During this 

time, they took initial observations on habitat and water quality, and observed significant 

ecological impairments manifested in algal and cyanobacterial blooms due to nutrient loading 

in the watershed.  

           During this first year, the primary stakeholder with whom students interacted was an 

environmental non-governmental organization (NGO) based in Constanta with a mission 

directed toward the protection of the Black Sea ecosystem. During the first meeting with the 

Students, the NGO described their ongoing public relations campaign criticizing the 

municipalities collaboration with developers to build a new shopping mall complex (City Park 

Mall) on the south west corner of Lake Tabacărie (Figure 5).  The NGO was highly critical of 

the Mayor’s office, feeling that the government had sacrificed and given away a large portion 

of the Tăbăcărie Park in order to build the mall.  Based upon interviews with the NGO, IRES 

students learned that their initiatives were directed toward drawing public attention to the non-

responsive government that was sacrificing valuable green space in order to foster economic 

ventures, which would result in a degradation of Lake Tabacaărie Park and negatively impact 

the quality of Lake Tabacărie. The theory of change for the NGO was that a change in public 

awareness against the mall’s impact on the park could generate support for efforts to protect 

and restore the Park, as well as the Lake. The linear thinking the NGO’s  model  of change is 

illustrated in the central grey area of Figure 6 (central grey area).  This model, a consensus 

summary of the students’ work conducted over the summer, shows a direct positive or negative 

consequence of a change in each model element (Figure 6).  In this context, the NGO’s 

objective to rally public outrage by focusing on the linkages the government and the mall, and 

the subsequent impacts down the line.  In a somewhat counter-intuitive manner, the NGO was 

utilizing the construction of the Mall as a forum to catalyze interest in protecting the Park and 

Lake.  

          Based upon meetings and discussion with the NGO, the IRES Research Strategy (Figure 

6 – lower grey area) was developed to focus on 3 general areas to focus on collecting baseline 

data.  One group studied on the relationship of daily temperature fluctuations in and around the 

Park related to the loss of green space due to the Mall  (i.e. the urban head island effect). A 

Figure 6: Year 1 consensus Systems Map for Lake Tabacărie, illustrating the dominant theory of change (central grey 

area), stakeholder engagement (upper grey area), and IRES research strategy (lower grey area). 
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second group collected data on the demographic, spatial and temporal trends in human use of 

the park using traffic surveys.  A third group continued collecting water quality and 

biomonitoring data to characterize the ecological health of the lake (Figure 6) 

 

Year 2:  Government Engagement and Public-Environment Connections 

 

        A significant change in stakeholder engagement occurred in the interim between the 

first and second year working on the Tabacărie System. The Natural History Museum, an 

educational institution located on the shores of the Lake and operated in close relationship with 

the Municipality raised the profile of its programs and efforts directed toward the restoration 

of the Lake Tabacărie system.  During the second summer, IRES students met with frequently 

with Museum staff and discussed their efforts to engage the public “users” of the new City 

Mall and get them to become supporters of the value of the Park and Museum complex (Figure 

7, upper area).  The Museum’s model of change engaged the government as responsive to the 

needs of the Park, and focused on drawing the public’s attention to the value of the Park for 

educational and cultural benefits.  In addition the Museum initiated a pilot restoration program 

on a portion of their property in an attempt to create a “Micro-Delta” patterned after the Danube 

Delta ecosystem.  The fundamental change from Year 1 was from a confrontation model toward 

a model where the pubic education programs create demand in an economic sense for green 

spaces, the Park and the Lake.  This, in turn, would generate the political will for funding to 

support restoration and revitalization activities. 

 

       The research programs designed and implemented in the second year were more in 

depth than the first year, due in part to the logistical and facilities support provided by the 

Museum. The research strategy involved five sub-project teams (Figure 7, bottom) that 

examined the relationships between the Park activities and the functional aspects of green 

spaces.  One study used geographic information systems to map built environment footprints 

and economic activity with an eye toward redevelopment.  A second team conducted interviews 

and surveys stratified age and gender of people using the Park regarding their preferences and 

values related to the Park and Mall.  A third team conducted a more detailed study of 

temperature patterns, expanded from the first year so as to examine correlations with human 

use patterns. A forth research team developed a shoreline development index to characterize 

and quantify the status of physical and aesthetic conditions around the Lake.  The fifth group 

Figure 7:  Year 2 consensus Systems Map for Lake Tabacărie, illustrating the dominant theory of change 

(middle grey area), stakeholder activity (upper grey area), and IRES research strategy (lower grey area). 
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explored the relationships between vegetation, nutrient loading algal blooms, focusing on the 

feasibility of using phytoremediation to reduce phosphorus loadings from lake sediments. 

        One of the major changes in the consensus system model in year 2 was the explicit 

incorporation of feedback loops between the social, economic, ecological and structural 

components of the Lake Tabacărie system.  In this way, for example the Mall could be seen as 

having a positive effect on green space preservation by creating greater public desire and 

demand for activities to protect and promote the Park.  The IRES research strategy was 

concieved to attempt to document these connections in the system. 

 

Year 3:  Community Engagement and Social-Ecological-Economic Revitalization 

 

       Results from the work done during year 2 pointed to the great potential for revitalization 

of Lake Tabacărie that could be leveraged by finding ways to connect the Lake with the resort 

tourism from Mamaia.  Numerous findings suggested that the congestion due to the growing 

numbers of people visiting Mamaia could increase the attractiveness of Tabacărie as place to 

walk, bike, shop, picnic and relax while vacationing at the seaside resorts.   

        During year 3, the IRES students worked from a base at the new Ovidius University 

Campus, located just to the north of Lake Tabacărie. This provided convenient access to 

merchants and business owners in the “Holiday Village” as well as vacationers moving to and 

from the beaches, resorts and Tabacărie Park.  These discussions and interviews provided 

information on the perceived increasing demand for resort tourism, opportunities for public 

and private investments in the corridor connecting Mamaia with Tabacărie, as well as new 

marked opportunities for business development (Figure 8, top area).  The dominant theory of 

change that emerged from these discussions was that improved government capacity to make 

informed land use decisions that effectively balance the competing demands of business, 

environment and public spaces could effectively promote jobs and overall well being (Figure 

8, central grey area).   

       This model of social-ecological change was more interconnected with significantly 

more feedback loops than previous years.  The students explicitly included elements for “public 

trust” and “participation” with respect to the land use decision process (Figure 8, lower area). 

In addition, the increasingly important role of climate change was included as explicit factor in 

planning for restoration and redevelopment 

       The greater number of feedback loops in the systems model reflected awareness on the 

part of the students that the long-term sustainability of the Tabacărie-Mamaia system required 

strengthening the connections between the economic, cultural and ecological systems.  With 

this in mind, two research teams undertook a project to examine the feasibility and potential 

effects of creating a trail system around the perimeter of the Lake and connecting through the 

Holiday Park to Mamaia Resort.  In addition to the trail system, the design included historically 

and ecologically relevant themes and wayfinding Kiosks to facilitate traffic patterns among 

various attractions. 
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Conclusions: Assessment of Learning Goals 

 

        The results of the self-assessment of learning goals (SALG), analyzed for all years 

combined are presented in Figure 9.  With respect to knowledge and understanding, the greatest 

changes pre and post IRES were observed in the areas of ethnography, cultural diversity and 

critical reflection (Figure 9A).  With regards to skill and abilities, students perceived that they 

improved to the greatest extent in the areas of stakeholder engagement, project design, and 

problem identification (Figure 9B). 

         A comparison among years indicates that students from the first year felt that they 

improved the greatest in the area of skills and abilities, but less so in the areas of knowledge 

and understanding.  In year two, students had an even stronger impression that they improved 

their skills base, but had a better sense that their knowledge and understanding had improved.  

Finally, students in the third year felt that their knowledge and understanding improved to the 

greatest extent, even greater than their improvement in skills and abilities.  

         The reasons for these differences between years are many and cannot be attributed to 

any single factor.  Follow up interviews with students suggest that the availability of laboratory 

facilities and computer technology correlated to some degree wit the sense that they were 

acquiring skills.  However, student journals indicated that the time spend interviewing 

stakeholders and discussing the issues of the community (e.g. ethnography and stakeholder 

engagement) often had the most lasting impacts on the students’ development on their ideas 

about sustainability.   

          It is interesting that the differences in the systems models among years correlated with 

the students’ SALG scores in critical knowledge and understanding.  Generally speaking, the 

more complex feedback models in Year 2 and Year 3 were associated with students sense that 

they had a better understanding and knowledge of the systems.  Conversely the more linear 

models from the firs year were not as successful at fostering interdisciplinary thinking and 

Figure 8:  Year 3 consensus System Map for Lake Tabacărie, illustrating dominant theory of change (central 

grey area), stakeholder activity (upper grey area), and IRES research strategy (lower grey area). 
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understanding. 

 

 

 

 

 

  

Figure 9:  Mean (+ 1 SE) of Student Self Assessment of Learning Goals 

(SALG) from pre and post surveys uses in the IRES program. (A) 

Knowledge and Understanding (B) Skills and Abilities 
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Abstract 

Tăbăcărie Lake represents an urban ecosystem which suffers from tremendous human pressures that change the 

quality and quantity of its values, functions and services. The study starts from the actual state of the lake, having 

the scope to establish a sustainable management plan, for the ecological restoration of Tăbăcărie Lake. In the 

context of a high anthropogenic impact, we have done observations and measurements in the field, related with 

the environmental quality of the water and for evaluation of the anthropic impact, measuring the main water 

quality parameters and calculating an index of shoreline development. We compared the ecological state of the 

year 2012-2013 with the one which had been determined with 4 years before.Based on the data obtained from 

field observations and determinations performed using a multiparameter device and the existing information on 

Tăbăcărie Lake water quality it was possible to sketch a sustainability management plan that would help restore 

ecological  integrity of this urban ecosystem, given the socio-economical context. 

 
Key words: urban lake, development index, sustainability, management 

 

Introduction 

 

 Excessive urban development leads to a complex pollution of all environmental 

components. All the desire to achieve technical progress and welfare of mankind, have emerged 

pollutants, most of them by chemical synthesis processes. Thus emerged: pesticides, plastics, 

detergents, freons and so on, which are more harmful because they could not be recycled or 

stored in deposits (rocks) biogenic so they express the full potential destroyer on the 

environment (Tofan, L., 2005).  

Coastal areas have always been chosen by humans for water and food resources, as well 

as for their settlements (Kullenberg, 2001). At global scale, these areas host billions of people, 

providing our society multiple intrinsic and economic ecosystem services (Mossinger et al., 

2013)   

Constanta area is characterized by tourism activities, especially during summer, harbor 

activities, industry and services sector. Thus, water resources experience a strong 

anthropogenic action. Urban area contributes in a great measure to the contamination of the 

water bodies by nutrient runoff, sewage discharges from land, becoming eutrophic (Bernes at 

al., 2013). 

Tăbăcărie Lake falls under the six criteria of urban lakes described by Schueler and 

Simpson (2001) and the definition given by Birch and McCaskie (1999). Bordered by the main 

road arteries, this inner-city lake has an area of 99 hectares, reaching a maximum length of 

1374 m, a maximum width of 825 m and a maximum depth of 4.4 m. 

The lake was, for a long period of time, the natural receiving system for urban waste 

waters and runoff. Its surrounding landscape, Tăbăcărie Park, has changed in time, now 

covering only the western side of the lake. This led to growing environmental pressures that 

influence the quality and quantity of this ecosystem`s resources. 

It becomes necessary that the water resources managers and inhabitants of large cities 

to be trained and educated to respect and manage these resources that dictate the rhythm of 

daily life, both economically and socio-culturally (Romanescu, 2005). 
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The aim of this paper is to determine the current state of Tăbăcărie Lake ecosystem and 

formulate, based on data obtained, a management plan that is molded on the problems facing 

the lake and its surrounding areas. 

 

Material and methods 

 

 The water samples were collected with a surface sampling device in sufficient amount, 

and transferred to sterile plastic bags (Whirl-Pak) and kept in a cooling chamber until the arrival 

at the laboratory, where they were filtered  and subjected to processing procedures for 

determining nutrients using spectrometric methods. Also, the multiparametric sonde was used 

to achieve in-situ measurements on the physico-chemical quality parameters: temperature, pH, 

conductivity, dissolved oxygen, turbidity, chlorophyll. 

 In order to apply the calculation methodology of the shoreline development index 

(Tofan et al., 2008) a characterization of the main activities in the lake area was done. Human 

actions on the field cause changes in the aquatic area. The functional zones are connected by 

the shoreline of Tăbăcărie Lake. 

A visual examination was performed for 96 locations around Tăbăcărie Lake. At each 

station an area of 10 m/10 m was evaluated at each point that was observed. Five components 

of the shoreline development index were considered: the aquatic zone, the shoreline zone, 

riparian area, a biotic and an aesthetic component. For each station it was used a 5 m depth in 

the aquatic transect, 10 m  in the riparian zone, and for the coastal zone - one meter depth from 

the water's edge. 

For the aquatic, seashore and riparian zone, the vegetation or land coverage and land 

use were visually estimated. Wildlife presence (birds, amphibians, etc.) at each station were 

noted as present, absent or abundant.  

The aesthetic value was determined through a qualitative assessment of the landscape 

and buildings with a cultural or aesthetic importance, that are visible from these points, as 

shown in observations data sheet. 

Data were introduced into Microsoft Excel and the statistical distribution of the 

different variables was examined. A positive score was given to the variables that contribute 

positively to the ecological integrity and at the end, these scores were summed to have a final 

positive score. For the negative variables, the procedure was the same. 

The data and information obtained were integrated and analyzed in order to identify the 

main problems and potential solutions that might materialize in a sustainable management plan. 

 

Results and discussions 

 

Characterization of perilacustrine area  

            The territory defined above is Tăbăcărie Lake, which benefits from a very favorable 

settlement, beeing surrounded by major traffic arteries, the corresponding area being a bound 

zone with the tourist area of Mamaia. 

 The accelerated evolution of the anthropogenic activities in the analyzed area had 

marked differences in the organization of the territory in the corresponding area of the lake: 

 The west side, near Lăpuşneanu Boulevard and an important residential area, is 

predominantly a recreational park, with rich vegetation areas, arranged sites with games 

for children and rest-relaxation,  as well as cultural endowments (summer Theatre), 

catering (restaurant "La Cetate", sweets shop, snack bar); this area is an important 

refuge and shelter for many creatures that find  in the lake’s shore and reeds a suitable 

habitat both in winter and in summer. 
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 In the eastern side (Mamaia Boulevard) the park function is less represented and the 

technical-utilitary function (the treatment plant - RAAC, the RENEL, military base) is 

predominant. We observed an accelerated development of commercial and 

entertainment buildings (Lake View, Outlet). An important territory is occupied by The 

Museum for Natural Sciences (Dolphinarium, Planetarium, micro-delta and Maramures 

wooden church). 

 The south side, delimited on the short park side by Soveja Street, having placed a sports 

objective: Diving Center, Gravity Park - Nautical Base for student training, representing 

an extension of the existing facilities in nearby Children's park. 

 The northern side concentrates the most of tuorism profile constructions: 

accommodation, catering (Holiday Village, Restaurant North); trade (Bazar); sports-

leisure (Bowling Amusement Park); tourism services (Rent a Car, Service, ONT-

Carpathians); cultural-commercial services (Exhibition Pavilion). 

 

The current status of Tăbăcărie Lake 

 

In Tăbăcărie Lake’s case we identified the following sources of pollution as well as the 

ways in which pollutants get into the lake: 

• organized pollution sources (Fig. 1-A) - wastewater collected by sewerage systems, 

sewage coming from households, public institutions, commercial establishments and public 

catering, that have high content of: biological impurities, organic and mineral substances: oil, 

detergents, pesticides. 

• agrozootechnical wastewater (Fig. 1-B) - containing manure, soil erosion products, 

natural or synthetic fertilizers, chemicals used against pests, biostimulators, animal infectious 

agents. (Microreserve and micro-delta) 

• unorganized pollution sources (Fig. 1-C and 1-D) - storm water (rain or snow) and 

solid residues (Fig. 1-B and 1-D). They are intermittent, usually low flow and have a diverse 

composition, producing diffuse pollution, and is especially difficult to manage. These generally 

consist in organic or mineral suspensions, pathogens, parasites that come from the ground, 

certain toxic substances. 

 
 Fig. 1 – Main sources of pollution in the field 

A B 

C D 
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Physical and chemical parameters 

 

During the practical activities carried out in the field, we performed measurements of 

the major water quality parameters with the YSI multiparameter probe. Water temperature 

recorded normal values specific to the period in which measurements were made. Conductivity 

recorded averages of 1614 μS∙cm-3, values corresponding to freshwater ecosystems, as 

indicated also by the  salinity values, well knowing the fact that Tăbăcăriei Lake takes the 

freshwater in excess from Lake Siutghiol, located to the north, which is fed by two underground 

freshwater springs. 

The water had a basic character, which is preferable for most aquatic organisms. 

For chlorophyll, recorded values exceeded 16 mg∙L-1 even during the cold season, the 

values beeing higher in the areas where illegal discharge pipes existed, or in the areas of 

stormwater discharge from the southwestern corner of the lake. 

Water oxygen saturation was higher in the warm months of the year, although the 

phenomenon of pollution is intense. This situation is explained by the presence of algae that 

grow excessively due to the nutrients arrived in the water in various ways, which perform 

photosynthesis. During the night, however, most likely the values for this parameter decrease 

because water organisms consume the oxygen produced during the day in the processes of 

respiration. 

Nutrients recorded high values. Mean values recorded for phosphates fits Tăbăcărie 

Lake in fourth class of water quality, while those of nitrates, in the second class of water quality, 

according to the legislation in force (M.O. 161/2006). These correspond to the water bodies 

with poor chemical status.  

Tăbăcărie Lake’s turbidity was within normal limits, corresponding to a shallow lake 

with thick sediment that return in suspension by wind action. 

 

Application of the Shoreline development index3  
 

This index shows the connection between the shoreline and the riparian and aquatic 

zone. Human activity and its effect on the lake can be quantified, and interrelationships can be 

understood. Connectivity involves combining the component parts, which in this case are 

represented by the functional zones established all around the lake. Although these have 

different use, they also have a common component: the lake. 

Data analysis in Microsoft Exel showed excellent or very good areas in micro-delta or 

in the bay of Tăbăcărie Park. The existence of large amounts of reeds along the shoreline and 

in the aquatic areas was correlated with higher abundance of wildlife. Areas including concrete 

walls have been found in many locations and have negatively affected the scores.  

Excellent scores were received by the bay area and the micro-delta, which are 

characterized by several natural elements, while other stations received low or medium scores.  

Micro-delta area, which received a maximum score, has the potential to be a model for 

the rehabilitation of the aquatic, shoreline and riparian areas of Tăbăcărie Lake. In the micro-

delta we encountered many birds and amphibians, and a correlation was made between their 

large number and high abundance of shoreline vegetation.  

The area that received "excellent" score was the bay next to Tăbăcărie Park. The high 

percentage of vegetation and reeds associated with a small percentage of concrete construction 

generates an example with positive potential of the lake system. (Tofan et al., 2008)  

                                                 
3 Tofan et al., 2008; 
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From the 96 analyzed stations, 36 were rated ''poor'', 40 stations obtained an ''average'' 

score and only a number 20 stations were classified as ''good''. A percentage of 37.5% from the 

shoreline area had poor integrity, 41.6% average integrity, and only 20.8% good integrity of 

the shoreline (Fig.2). Most stations with good score were those from the Micro-delta and on 

the western shore of the lake. 

 

 
Fig. 2 - Distribution of sites by score 

 

Plan elaboration and implementation   

 

In the case of Tăbăcărie Lake of priority are the actions that favor achieving the goals 

related to the improving of environmental components' quality (water, substrate, shores) and 

also the structural and functional integrity of the ecosystem, that represent the base for 

ecosystem goods and services. 

Analysis of management options regarding the remediation of water quality in 

Tăbăcărie Lake determines as highly important the actions for decreasing and stopping the 

influx of urban waste water that enter through the storm water discharge pipe. Located in the 

southwestern side of the lake, this represents the source of pollution with the greatest impact 

on the ecosystem. The most affected sector by the discharges seems to be an ideal site for 

implementing a “biopurification'' strategy through phytoremediation. 

The treatment system using emerged macrophytes Eichhornia crassipes (water 

hyacinth) and Pistia stratiotes (water lettuce) was introduced in Romania by Mrs. Professor 

Mărioara Godeanu, from the Institute of Applied Ecology in Bucharest. In this sense, a series 

of experiments were made, the best results being achieved on municipal wastewater, 

wastewater from livestock farms, and from small households. 

Such biological treatment systems of wastewater using emerged aquatic plants are 

efficient, economical, easy to build and maintain, being applicable all year long (Godeanu S., 

2003) 

The management plan is organised on three sections, presented in Tables 1, 2, and 3, 

each section having its specific actions and targets, and finally the SWOT analysis was 

performed (Table no.4). 

 

 

 

 

 

0

10

20

30

40

50

Nr. Stations

Percentage



28 

 

Table no. 1 - Improving Tăbăcărie Lake ecosystem 

 

Actions Target 

Isolate the waters around the S-W drain with a 

semi-permeable barrier and creating a field of 

floating marsh macrophytes 

Maintaining control of wastewater from drain 

S-W sector. 

Create a pond of waste water discharged from 

microreserve 

Reduce inputs of nutrients and stop the algal 

blooming 

Monitoring the parameters and water quality 

indicators 

Maintaining lake water within the limits of 

161/2006 Ministry Order 

Preserving and protecting existing stands of 

reeds 

Increasing the capacity of self-purification of 

the lake water 

Maintaining and protecting habitats 

Creating opportunities in scientifically tourism 

and more conditions for enabling studies and 

research related to flora, fauna and local 

habitats 

The increasing number of studies and 

research on the area 

Achieving ecological reconstruction of 

damaged habitats to maintain habitat quality 

(especially the western side shoreline) 

Habitat quality is maintained or improved 

Protection of species 

 

 

Table no. 2 - Conservation and management of biodiversity 

 

Actions Target 

Developing and updating database periodically 

based on monitoring reports (animals, plants 

and quality parameters) 

Database covering local biodiversity and 

species wintering aspects 

Assessment and delimitation of particular 

interest area in terms of biodiversity and 

protective measures required  

The surface and structure of priority habitats  

will be maintained (microreserve and west 

coast) 

Regulation, monitoring and control of fishing 

and recreational activities 

Rehabilitation of fish populations 

A safe wintering and nesting for birds 

Prohibition harvesting, burning or destruction 

of any form of reeds 
Optimal nesting for bird species 

 

 

Table no. 3 - Tourism - Education – Recreation 

 

Actions Target 

Enriching lake dendrological adjacent areas 

Define policies to increase the quality of 

green spaces, public spaces, and equipment 

and services in the area 

Forbidding access to conventional motorized 

vehicles on walkways 

Creating legal and institutional framework for 

the development of the area in terms of social, 

cultural and landscape 
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Protection of and micro-delta land area and 

mini zoo, and their integration into a pedestrian 

cultural circuit. 

Developing the infrastructure necessary to 

support recreational tourism 

Fitting existing public spaces and creating new 

ones (specific pedestrian amenities, 

landscaping, decorative purposes, paving, 

street furniture, specific works of art, special 

lighting, 

Maintaining function of park 

Increased number of tourists 

 

 

Table no. 4 – SWOT Analysis for Tăbăcărie Lake area 

 

Strenghts Weakness 

 The existence of a "sense of the 

place", entered in the collective 

memory of the inhabitants, and also 

tourists, about  Tăbăcărie Lake  

 The existence of extremely valuable 

spaces 

 A important in terms of urbanistic 

and landscape potential 

 The existence of a natural setting 

(Tăbăcăriei Lake, micro-delta area), 

and also in the proximity (Black Sea, 

Lake Siutghiol) 

 The existence of important functions 

in the zone (Holiday Village, 

Amusement Park, Planetarium, 

Dolphinarium)  

 Main accesses in the area, both 

roadway and pedestrian 

  Natural potential offered by 

Tăbăcărie lake: shoreline, 

peninsulas, bays, and also the lake 

water mirror  

 The existing links with the 

Amusement Park and Holiday 

Village in North 

 

 The bad ecological status of the lake 

ecosystem (poor biocenosis, 

characterized by species that bear the 

conditions of hypoxia and anoxia, the 

absence of submerged species, the 

poor water quality of the lake, excess 

of organic matter after algal 

blooming, organic silting, the 

phenomenon of fish mortality in 

summer time, etc.) 

 Improper arrangement of the natural 

potential offered by Tăbăcărie Lake 

(shoreline, peninsulas, bays, and lake 

water mirror)  

 Non-unitary approach of the area in 

terms of urban and landscape  

 Pronunced degradation of the 

shoreline  

 Insufficient services and small 

specific utilities  

 Insufficient endowment for specific 

park rest and recreation 

arrangements  (pavilions, 

amphitheaters, canopies, bicycle 

runways)  

 Inproper solid waste management  

 

Opportunities Threats 

 Arrange other spaces for urban 

events (temporary, seasonal and 

permanent)  

 Promoting Tăbăcărie lake  and 

exploiting its recreation, leisure and 

commercial services 

  Recovery of palustre vegetation and 

returning the  bird populations that 

 Accelerated expansion of poorly 

managed anthropogenic activities 

that take place around the lake  

 Municipal wastewater spills 

 Discharge of urban strom water 

runoff through the SW pipe - 

Increased amounts of heavy metals 

(Caraivan et al., 2011) and nutrients 
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settle here for the winter around the 

lake shore. 

 Capitalization of the local taxes in 

order to implement a sustainable 

management of Tăbăcărie lake   

 Raise citizen awareness regarding 

the lake’s ecological functions and 

importance 

 Collaps and degradation og the 

shorelines  

 Clogging of certain portions of the 

lake  

 The growth of traffic in the City Park 

Mall area 

 The lack of actions and / or delay in 

their implementation can cause loss of 

the functions and services of the 

ecosystem (provisioning, regulating, 

cultural and supporting) (MA, 2005) 

 

 

Conclusions 

 

Summarizing the data cited, determined and observed, it can be concluded that both the 

waters and the adjacent area of Tăbăcărie Lake are affected by a number of invasive processes 

with an external cause, often anthropogenic. 

Data analysis contained in this paper, shows that during a year, physico-chemical waters 

characteristics of Tăbăcărie Lake suffer severe transformations that are manifested through the 

algal blooming (eutrophication), silting of the lake’s basin, river banks degradation 

(sedimentation), heavy metals contamination. During the warm season, physico-chemical 

parameters of the lake water can be correlated to achieve an overview of the processes that take 

place in this lake. Thus, in summer time, the first parameter that change is the temperature. The 

temperature growth causes degradation of carbonates and bicarbonates that through the 

removal of OH- ion lead to the pH water increase. With the temperature increase, an 

acceleration of algal and microbial activity also takes place, which leads to the correlatation 

between temperature increase and dissolved oxygen decrease and growth of chemical oxygen 

demand. The excess of nutrients stimulates the growth of phytoplankton, the water becoming 

turbid, which causes reduced light penetration (Bernes et al., 2013), which in turn affects 

submerged macrophytes, which were found in very limited spots. 

This mechanism is accelerated during the hot season by the  increasing tourism 

activities in the north and west side of the lake. These tourism activities generate wastewaters 

that are discharged into the Siutghiol – Tăbăcărie channel; this activity has the greatest impact 

on the lake. Waste waters from the touristic area of the lake and discharges from rainfall and 

microreserve’s pond contain a high input of nutrients, fact that leads to an overgrowth of 

primary producers and the instalation of the eutrophication and hypoxia state of the lake. 

The second big problem is the degradation of the shoreline, phenomenon that boosts its 

effects from year to year. This, together with the large amounts of organic matter that result 

from algal blooming, contribute to the sedimentation processes enhancement. The Shoreline  

Integrity Index showed this fact, the results showing that 80% of the shoreline is degraded or 

in course of degradation due to terrigenous substrate erosion under the water’s action. 

The sites administration, architectural and landscape design of Tăbăcărie Lake’s area is 

also required, this set of actions beeing a response to the state of Tăbăcărie Lake’s Park. 

Along with the quality standards of tourism facilities and services, other regulations 

should be developed and adopted, especially related to health, safety and sanitation. These 

regulations should include operating conditions and verification procedures for hotels and other 

accommodation units, restaurants, travel and tour agencies and guides. It is also necessary to 

adopt some safety measures for cars and touristic boats. Technical standards of infrastructure 

and buildings should be reviewed to insure that they face the the standards in force. 
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Abstract 

The changes in the trophic status of lentic ecosystems due to enrichment of nutrients influences the ecological 

succession. This transformation can be a natural process, that takes place over long periods, or one accelerated 

by human activity. Preventing the damage to the quality of surface water is a priority in the elaboration of basin 

management plans. Distribution of oxygen depends on the trophic status of the lake and, in turn, influences the 

trophism in the lake. This paper examines tropism of Amara Lake in the years preceding the reconstruction of the 

surrounding green areas (2010), imposed by the pronouncement of the area as ” Important Birds Area/ Special 

Protection Area ", in correlation with the regime of oxygen, one of the most important parameters which describe 

the tropism of aquatic ecosystems. 

 

Key words: trophic state, dissolved oxygen, biochemical oxygen demand, Amara Lake  

 

Introduction 

The condition of the environment should be a ubiquitous topic in current issues. We 

knowingly ignore problems for which we don’t find solutions and are uncomfortable for any 

of us. It’s not enough to draw alarm signals, we must educate, and for this we need to know 

what is happening, to explain, to have arguments. The eutrophication of water phenomenon 

was, and still is a discussed issue in many situations and publications, without exhausting the 

subject or fully explaining or describing the phenomenon. 

Eutrophication due to nutrient pollution from human activity accelerates the aging 

process of lakes.  

Water bodies are constantly monitored in terms of indicators of eutrophication, so that 

measures are implemented to halt the phenomenon. 

 As previously stated this paper examines the tropism of Amara Lake in the years 

preceding the reconstitution of the surrounding green areas (2010). The buffer zone was 

imposed by the declaration of the lake in 2003, through CD4 No. 16, and in 2004, trough GD5 

215, according to Law 462/2001 - ,,Important Birds Area/ Special Protection Area", with the 

main purpose of conserving the biological diversity  by excluding and preventing exploitation 

or utilization activities of natural resources contrary to the objective of conservation . 

The main legislation document governing the protection of water and therefore 

reducing the anthropogenic stress, is the Water Framework Directive no. 2000/60/EC. The 

fundamental objective of the Directive is to achieve good status of all water bodies in the 

Member States of the European Union and associated countries by 2015 by promoting an 

integrated way of thinking and a holistic approach to water resources management.            

                                                 
4 County decision 
5 Government's decision 
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In Romania, as in the European Union, the placement in a trophic category is made 

according to the following indicators: total phosphorus, total mineral nitrogen, phytoplankton 

biomass, “A” chlorophyll. Based on these indicators, lake waters fall into five trophic states: 

ultra-oligotrophic, oligotrophic, mesotrophic, eutrophic and hypertrophic. Together with the 

other sets of indicators: the thermal and acidification, oxygen, salinity, specific toxic pollutants 

of natural origin, other relevant chemical indicators, we can establish five ecological status: 

very good (I), good (II), moderate (III), poor (IV), bad (V). (Article 1, alin.5.din Minister Order 

No. 161 of 16.02.2006). 

 

Amara Lake  

Amara Lake is located in the eastern Romanian Plains and administratively belongs to 

Ialomita county, located in the south – east of Romania. In the northern part of the lake lies the 

eponymous town, first documented in the seventeenth century. The geographical coordinates 

of Amara Lake (middle of the lake) are: 44º36'10" latitude north, 27°20'27" longitude east, the 

lake is located in an area with a continental steppe climate that has warm summers and cold 

winters. Altitude of the banks of Amara Lake varies between 23-44 m. Geographical influence 

is exhibited especially on terrestrial ecosystems, observing a  predominance of photophile 

plants on sunny slopes and sciafile  plants on shady slopes and less in lake ecosystems, except 

those located at the base of mountain formations that provide significant shading between 

different periods of the day of different areas of the lake, enough to influence the processes of 

photosynthesis among the photautothrophes of the lake. Amaras shores with large slopes and 

relatively low height do not influence the duration and degree of exposure to sunlight or wind. 

The first chemical analysis of the water were made by P. Poni6 in 1887, and the 

systematic exploitation of sludge mud for spa tourism started in 1896 by setting up a public 

bath service.7 

  

Maximum depth 4.1 m (1974). The water level had a period of decline (1956 - 1961) 

followed by a continuous increase (1961-1972) which led to the flooding of the beaches in 

1976. Since 1977 adjustment measures have been made, that led to the drainage of the lake 

through a canal dug in the Ialomita valley, which led to a 1 m lowering of the level, but led to 

the decrease of salinity, thus losing 25,000 t of dissolved salts  (1.5 million salt water) and a 

significant amount of biomass. Water mineralization decreased over time (89.4 g / l in 1887 - 

Petru Poni) and stabilized at around 9 g / l (1977 to present). 8 

According to the degree of mineralization, Amara Lake falls into the category of 

brackish lakes whose salinity varies between 1 and 24g / l.  

 

                                                 
6 Petru Poni (1841- 1925) was a chemist, physicist, educator, mineralogist and Romanian politician, pioneer of 

chemical education in Romania. He was a professor at the University of Science and member of the Romanian 

Academy 
7 Sandu Dorina, Monografia localităţii Amara, Ed. StarTipp, Slobozia, 2004 
8 Information regarding Amara therapeutical lake- DAB Archive, 1977 
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Amara Lake (Figure 1) is a o natural lake that comes from an abandoned arm of Ialomita 

river, has an area of 132 hectares  (88% clear, free from vegetation) and a water volume of 

2,640 million cubic with a catchment area is 45 km2, of which 15 km2 active surface.9 

,,Important Birds Area/ Special Protection Area Amara Lake" was founded in 2003 through 

CD No. 16 and declared nationally in 2004 through GD 2151 in accordance with Law 462/2001 

which is primarily aimed at the conservation of biological diversity by excluding and 

preventing the  exploitation activities or natural resources contrary to the objective of 

conservation. The S.P.A. has a surface of 162 hectares, as state property. The northern 

boundary follows the contours of the lake, the north-west area is represented by Amara village 

and Amara complexes of spa treatment and continues to the limit of the northern bay crossed 

by a path in New Amara, located in northeast Lake. Eastern and south-eastern boundaries are 

the defensive dam on the lake at about 500 m, the south-limit follows the contours of the lake 

to the national road DN2C10, located in the southwestern part of the lake and the western limit 

is the national road DN2C. 

The declaration of the lake as protected area has resulted in the establishment of 

restrictions on human activity represented by: sporting activity and recreation (affects 40% of 

the site), pasturage (20%), urbanization and human presence (50%), other impacts caused by 

tourism and recreation (30%). These activities. expressed in percentages units, overlap in time 

and space. 

                                                 
9 Reclamation plan of the environment - exploitation perimeter of  therapeutic mud, Amara, Ialomiţa 

County,ANPM, 2007 
10 National road 

 

Image 1. Amara Lake – satellite image 

(source- ANPM-IL) 
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Given the importance of Amara Lake, to remedial medicine and spa (being one of only 

five lakes in Romania where therapeutic mud is formed) and also to the biodiversity 

conservation (the area was declared S.P.A. for 54 bird species), monitoring the quality of the 

water through a consistent and constant monitoring program is required. In Ialomita basin 

monitoring is done by Buzau-Ialomita Basin Administration and the Environment Agency 

using methods required at European level. 

Environmental surveillance of surface water bodies, especially lakes, is done by 

determining the values of the following indicators: A. indicators of the degree of 

eutrophication, total phosphorus (mg P/l), phytoplankton density (ex/l), phytoplankton biomass 

(mg/l), chlorophyll ,,a" (µg/l); B. physical-chemical indicators; B1. physical indicators, 

temperature and acidification-harvesting depth (m), turbidity (NTU), water temperature (˚C), 

suspended solids (mg/l); B2. Oxygen regime - dissolved oxygen (mg O/l), BOD₅ (mg O/l), 

CCO-Mn (mg O/l), CCOCr (mg O/l); B3. Nutrients - ammonium (N-NH₄- mg N/l), nitrogen 

(N-NO₂- mg N/l), nitrat (N-NO₃- mg N/l), nitrogen Kjeldahl (N- mg N/l), total nitrogen (N- 

mg N/l), orthophosphate (P- PO₄- mg P/l); B4. Salinity - conductivity (µS/cm), filterable 

residue (mg/l), chloride (Cl- mg/l), sulphate (SO₄- mg/l), calcium (Ca- mg/l), magnesium (Mg- 

mg/l), sodium (Na- mg/l), alkalinity (mval/l);  B5. Natural toxic pollutants arsenate (µg/l), 

cadmium (µg/l), chromium hexaval (µg/l), total chromium ( µg/l), copper ( µg/l), total iron 

(µg/l), total manganese (µg/l), nickel ( µg/l), zinc (µg/l), aluminium (µg/l); B6.  other relevant 

specific pollutants-phenol (phenolic index- µg/l), active anionic detergents (µg/l), AOX (µg/l). 

For the sampling, methods of SR.ISO 5667-4/2000   and SR.ISO 5667-12/2001 were 

used, and for physical – chemical determinations were used methods outlined in Table 111. 

 

Table 1. Methods for determination of physico-chemical indicators 

Nr Indicator 
Determination 

indicator 
Nr Indicator 

Determinations 

method 

1 
Total 

phosphorus (P) 

SR EN ISO 

6878/2005 
13 filterable residue STAS 9187/1984 

2 
Water 

temperature 

STAS 

6324/1961 
14 Chlorides (Cl) SR ISO 9297/2001 

3 pH 
SR ISO 

10523/2009 
15 sulphates (SO₄) 

Hungarian standard  

8601/1970 

4 
Materials in 

suspension 

STAS 

6953/1981 
16 Total iron  SR ISO 6332/1996 

5 
dissolved 

oxygen 

SR EN 

25813/2000 
17 total manganese  SR ISO 6333/1997 

                                                 
11 http://www.rowater.ro, Romanian National Waters Administration  
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6 BOD₅ 
SR EN 1899/1-

2003 
18 

phenols (phenol 

index) 

SR ISO 

6439/C91/2006 

7 CCOCr 
ISO 

15705/2002 
19 

Active anionic 

detergents 
SR EN 903/2003 

8 
ammonium  (N-

NH₄) 

SR ISO 7150-

1/2001 
20 color SR ISO 7887/1997 

9 nitrite (N-NO₂) 

SR EN 

26777/C91/200

6 

21 Transparency DISC SECCHI 

10 
nitrates (N-

NO₃) 

SR ISO 7890-

3/2000 
22 

Saturation in 

oxygen 
STAS 6536/62 

11 
orthophosphates  

(P- PO₄) 

SR EN ISO 

6878/2005 
23 alkalinity SR ISO 9963-1/2002 

12 Conductivity  
SR 

EN27888/1997 
24 

the sum of 

calcium and 

magnesium 

SR ISO 6059/2008 

 

Water quality was regulated in 1990-2010 by three normative laws: the STAS12 

4706/88, OM13 2003, OM 2006, which is currently in force. 

The STAS 4706/88 established the surface water quality in 3 categories: I, II, III, 

according to which the usage of the water body would be established (central water supply, 

industrial power or fisheries, irrigation, hydropower, cooling).  The norm on benchmarks for 

surface water classification as of 27.03.2003 established surface water quality classification in 

five classes: I, II, III, IV, V. 

Normative classification of surface water quality that determines the ecological status 

of water bodies of 16.02.2006 establishes five ecological status: very good-I, good-II,moderate-

III, weak-IV,bad-V on the basis of the quality of the biological, hydromorphological, chemical 

and physico-chemical properties. Table 214 summarises some of the indicators and how they 

have changed the limits for classification in categories / classes of quality or environmental 

status. For the amount of dissolved oxygen expressed in mg / l O2, there is an increase from 6 

mg / l O2 to 9 mg / l O2 for classification as very good ecological status. Also for classifying 

with very good ecological status (I), BOD5 and CCOMn decreases from 5 mg / l O2, and 10 

mg / l O2, 3 mg / l O2 and 5 mg / l O2. CCOCr indicator value remains unchanged for the 

                                                 
12 Water quality was regulated in 1990 - 2010 by three normative laws: the STAS 4706/88, OM. 2003 O.M. In 

2006, which is currently in force. STAS is a standard, state certifyed, acronym it's application is legaly required 

by general law or trough an exclusive regulatory reference. The acronym is formed from Sta [ndard] + s [tate]. 
13 Order of the Minister  
14 http://www.monitoruloficial.ro/?lang=en 
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inclusion in the first state, a very good ecological status, but in return it increases in other 

environmental statuses, from 30 mg / l to 50 mg O2 / l O2, state III, for example. 

 

Table 2. Indicator values (examples-for oxygen and nutrients)  

normative documents active in the period 1990-2010 

 

Normative 

documents 

Indicator MU Categories of quality / classes / 

environmental status 

I II III IV V 

4706/88 dissolved 

oxygen 

mg/l, O2 6 5 4 - - 

OM 2003  mg/l, O2 7 6 5 4 <4 

OM 2006  mg/l, O2 9 7 5 4 < 

4706/88 CBO5 mg/l, O2 5 7 12 - - 

OM 2003  mg/l, O2 3 5 10 25 >25 

OM 2006  mg/l, O2 3 5 7 20 >20 

4706/88 CCOMn mg/l, O2 10 15 25 - - 

OM 2003  mg/l, O2 5 10 20 50 >50 

OM 2006  mg/l, O2 5 10 20 50 >50 

4706/88 CCOCr mg/l, O2 10 20 30 - - 

OM 2003  mg/l, O2 10 25 50 125 >125 

OM 2006  mg/l,O2 10 25 50 125 >125 

4706/88 NH4
+ mgN/l 1 3 10 - - 

OM 2003  mgN/l, 0.2 0.3 0.6 1.5 >1.5 

OM 2006  mgN/l, 0.4 0.8 1.2 3.2 >3.2 

4706/88 NO2
- mgN/l, 1 3 * - - 

OM 2003  mgN/l, 0.01 0.06 0.12 0.3 >0.3 

OM 2006  mgN/l, 0.01 0.03 0.06 0.3 >0.3 

4706/88 NO3
- mgN/l, 10 30 * - - 

OM 2003  mgN/l, 1 3 6 15 >15 

OM 2006  mgN/l, 1 3 5.6 11.2 >11.2 

4706/88 P-total mgP/l, 0.1 - - 

OM 2003  mgP/l, 0.1 0.2 0.4 1 >1 

OM 2006  mgP/l, 0.15 0.4 0.75 1.2 >1.2 

 

Oxygen regime 

              Oxygen regime refers to the amount, type and origin of aquatic oxygen.  

              In oligotrophic lakes with low biomass, primary production influences in a small rate 

the amount of oxygen, its concentration decreasing with depth, whereas in eutrophic lakes with 

high biomass, biocenosis influences the distribution of oxygen. The amount of oxygen 

decreases sharply with depth due to increasing consumption by bacterial processes and animals 

respiration.  

              The oxygen in the water can have many sources: from dissolved atmospheric oxygen 

(water oxygen concentration is about 5% of the concentration of atmospheric oxygen), 

produced by photosynthesis or resulting from the reduction of oxides.  
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              The oxygen is involved in the processes of breathing for the aquatic organisms, and 

also in the processes of oxidation. The dissolution of atmospheric oxygen into the water is 

influenced by the composition (salinity), temperature and turbulence of the water, air and 

environmental conditions (ex: atmospheric pressure). The quantities of dissolved oxygen and 

the water temperature are inversely related (see Table 3). 

            The main source of aquatic oxygen is the atmosphere, while oxygen from 

photosynthesis may represent a higher percentage in lentic (lake) than in lotic (river) 

ecosystems due to lower water renewal rate. “Photosynthesis can be achieved at a depth where 

the light intensity is at least 1% of the surface intensity.”15   

             From the point of view of the influence of the oxygen concentration on the producers 

and other aquatic organisms (aquabiontes), the lake water can be stacked in a photic zone 

(euphotic, trophogen) and a aphotic (tropholitic), and from the point of view of the oxygen 

saturation water can be coated in an oxic layer above a anoxic layer. Deep lakes also have an 

intermediate (compensatory) zone similar to the metalimnion between the photic and the 

aphotic layer, or between the oxic and the anoxic layer, layer which is not present in Amara 

Lake which has a depth of only 4 meters. Photosynthesis of oxigen in shallow lakes depends 

on the amount and distribution of phytoplankton, the main producer, but also the quantity and 

distribution of macrophytes and phytobenthos. In eutrophic lakes, during “flowering” 

phytoplankton form a dense layer on the water surface, preventing light penetrating to deeper 

layers, which reduces the amount of oxygen, affecting pelagic and benthic organisms. In 

                                                 
15 Brezeanu Gheorghe, Simion-Gruiţă Alexandra, Limnologie generală, Editura H*G*A, Bucureşti, 2002[177] 

Tabel 3. The relationship between dissolved oxygen and the temperature of the water  

pressure of 1 atm (after Palladin, 1949) 

 

Water 0 

 

1 2 3 4 5 6 7 8 9 10 

temperature 

°C 

Dissolved 

oxygen 

14,56 14,16 13,78 13,42 13,06 12,73 12,41 12,11 11,81 11,52 11,25 

mg/l 

Water 11 12 13 14 15 16 17 18 19 20 21 

temperature 

°C 
        

Dissolved 10,99 10,75 10,5 10,28 10,06 9,85 9,65 9,45 9,26 9,09 8,9 

oxygen 

mg/l 
        

Water 22 23 24 25 26 27 28 29 30   

temperature 

°C 
         

Dissolved 8,73 8,58 8,42 8,26 8,11 7,96 7,82 7,68 7,54   

oxygen 

mg/l 
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periods where this “flowering” does not manifest eutrophic lakes, due to the large amount of 

nutrients, and also have an increasing amount of phytoplankton, which leads to a comfortable 

trophic for many aquatic creatures. This, “hyperoxia" may be temporary, in daytime, because 

at night-time the same phytoplankton consumes massive amounts of  oxygen  in their breathing 

process. 

            At this consumption due to phytoplankton, oxygen consumption of bacteria that 

decompose and mineralize organic matter at the bottom of the lake basin is added, leading to 

periods of hypoxia, or even anoxia. They may be short-lived, not detected by current 

monitoring, but very important for lake aquatic fauna, it can lead to extinction of species, 

replacing them with others and disrupting food chains. The effects of these repeated hypoxia 

can be identified belatedly or might not determine with certainty the causal relationship 

between phenomena and the modification trophic networks. Hypoxia can lead to the 

replacement of aerobic decomposers with anaerobic ones, with effects on the increasing of the 

amount of organic sulphur and sediments of toxic gases such as hydrogen sulphide, methane, 

carbon dioxide in the deep area.16  In general, it is considered that in eutrophic lakes there is a 

shortage of oxygen, although in the epilimnion, for short periods, there may be surplus. These 

estimations are made according to the values of the oxygen saturation value which, in turn, 

depends on the temperature and pressure at the time of measurement. (Table 317) 

The biochemical oxygen demand (BOD) expresses the loading of water with 

biodegradable organic nature, representing the amount of oxygen required for aquatic 

microorganisms decomposing organic matter in water in 5 days (BOD5).  

The regime of oxygen in Amara Lake is systematically monitored since 2004, 

determining dissolved oxygen, BOD5, COD-Mn, CCO-Cr (MgO / l), and since 2005 is 

determined and recorded the dissolved oxygen saturation (%). 

 Analysis of dissolved oxygen in Amara Lake troughout 2004-2010 shows a trend of 

decreasing values recorded by the monitoring of this parameter, with short periods of growth 

in 2005 and 2006. From 2007, the downward trend is constant, being in inverse correlation 

with the  global class quality in which the oxygen was placed. (Image 2). 

 

                                                 
16 Nicoară Mircea, Ureche Dorel, Ecologie acvatică, Editura PIM, 2008, Iaşi 
17 Telcean, C. Ilie, Cupşa, Diana, Ghid practic pentru studiul biologiei râurilor, Editura Ecozone, Iaşi, 2005 

javascript:LinkToWord('ecologie','Uindex04')
javascript:LinkToWord('acvatica','Uindex04')
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 In 2006 (taken as the reference year because of the number of determinations -9, in 6 

points of sampling), the annual growth of the amount of dissolved oxygen, two points of 

maximum value are observed, in spring and autumn (March to November), corresponding to 

periods of mixture of water masses and a decline in the mass corresponding to the summer 

months (Image 3).  

 

 
 

For the same year, comparing the amount of dissolved oxygen in correspondence with  

the temperature of the water, we can observe a decrease in the oxygenation of water during 

growth of the thermal regime (Image 4).  
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Biochemical consumption of oxygen 

Regarding the biochemical oxygen demand BOD5, representing the difference of 

oxygen consumption by micro-organisms (through biochemical decomposition) of organic 

substances in water for 5 days (20 ° C), this indicator provides information about the ability of 

biological epuration of water: <0.2 mg/dm3 – the water can’t be epurated biologically, 0.2 - 

0.4 mg/dm3 the water needs a caloric intake to be biologically epurated (treatment plants), 0, 

6 mg/dm3, water has the property of easy biological epuration.18 The BOD5 parameter indicates 

indirect water laden with biodegradable substances. 

 In Amara Lake, the dynamics of this indicator in 2006, reveals two points of maximum 

value (Figure 5) in May and November (spring and autumn periods corresponding to mixtures 

of water masses, and a downward trend during hot Summer, thus in an inverse correlation with 

temperature  (Figure 6). Vertically, BOD5 value varies very little (Table 3), the depth being 

very small (Figure 8 and Table 4). Regarding the dynamic multiannual environments in the 

years 2004-2010, BOD5 has increased values in 2004 and 2010 (in 2004 having registered the 

highest average) and periods of decline in 2005-2009 (Figure 7). 

 

                                                 
18 Angelescu  Anca, Vişan  Sanda,  Protecţia mediului ambiant, Editura ASE, Bucureşti, 2006 
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Comparing the average values of BOD5 to the annual average values of dissolved 

oxygen in the same period, there are visible trends of decreasing in time of both parameters, 

and also inverse relationship between them, the intense biochemical consumption of oxygen 

contributing, among other factors (for example temperature) to the decrease of the amount of 

oxygen dissolved in water (Figure 9). Considering all the oxygen regime parameters: dissolved 

oxygen, oxygen saturation, BOD5, COD-Cr, COD-Mn (last 2 parameters determined in 15 

campaigns, different from each other, of the 32 campaigns conducted in 2004-2010 ), the 

inclusion  in quality classes demonstrate a tendency towards a continuous degradation of the 

water in Amara Lake, included predominantly in quality classes IV and V (4 and 5 - in the 

graphic) - Figure 10. 
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Depth distribution for dissolved oxygen Figure 8), Middle of the lake sampling point, 

(U.N.C.A.P.19) confirms the absence of categorical stratification in the epilimnion and 

hypolimnion and the lack of metalimnion, a characteristic of eutrophic lakes in temperate areas 

with shallow depths in the fall, category in which Lake Amara is also included. 

 

                                                 
19 A beach name  

0

10

20

30

2004 2005 2006 2007 2008 2009 2010

Figure 7. Dynamics of multiannual averages of biochemical consumption of 

oxygen, Amara, 2004-2010

CBO5-mg/l

Table 4. CBO5 indicator values at the point of harvest, Middle lake, at different dephts, Amara, 2006 

DATE 

 

Middle 

lake(U.N.C.A.P.)/ 

Surface 

(0m)112034010 

BOD5 mg/l 

Middle 

lake(U.N.C.A.P.)/Photic 

area (3m) 112034020 

BOD5 mg/l 

 

Middle 

lake(U.N.C.A.P.)/Photic 

area limit(4m) 

112034030 

BOD5 mg/l 

29.03.2006 5,5 1,9 12,2 

04.05.2006 10,83 12,11 7,63 

19.06.2006 1,81 6,7 0,4 

11.07.2006 2,38 5,88 1,94 

02.08.2006 7,79 3,96 0,03 

06.09.2006 2,81 1,71 1,4 

03.10.2006 7,14 2,5 6,04 

09.11.2006 14,5 6,07 11,8 

18.12.2006 1,87 1,66 2,62 

 

 

0
2
4
6
8

10
12
14
16

Figure 8. Dynamics of indicator BOD5, (mg/l) at different dephts, point Middle 

Lake, Amara, 2006
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Conclusions 

Eutrophication of freshwater bodies (but not only – blooms of eutrophication have been 

observed in the Black Sea marine bays and estuaries) is currently the main issues that 

preoccupies researchers and policy or economic makers. 

The aging process of lakes is accelerated due the trophic state induced by nutrients 

originating from anthropogenic activity.  

Water bodies are constantly monitored in terms of indicators of eutrophication, so that 

measures be can implemented to halt the phenomenon in time. Considering the entire period 

studied, 2004-2010, we find that for the past few years, 2007-2010, a departure from the normal 

model (the pattern) of the dynamics of the two parameters : dissolved oxigen and temperature, 

which can be sign of the lakes ability of self adjustment.   

Figure 9. Dynamics of indicator CBO5 and dissolved oxygen (multiannual averages), Amara, 2004-2010 
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Variations in oxygen regime suggests a process of self-sustained endoeutrophication 

(one that is triggered by internal processes) which was triggered by exoeutrophication due to 

nutrient intake caused mainly by human activity in the lake and its basin. 

           Phenomena and processes described for  a certain lentic ecosystem do not overlap 

exactly over ones describing  another ecosystem, due to morphological differences, climate 

and anthropogenic use. The eutrophic status of a lake can be determined only in comparison to 

his previous state or a reference lake (similar in geographic location, etc.). 

            Research conducted in recent years have yet to lead to the discovery of a model that 

would apply to all lakes, each having its own peculiarities. Therefore, studying this 

phenomenon on Amara Lake and the multiple  other lakes, would contribute to a 

comprehensive database, leading to identification of the type of eutrophication, the main causes 

and methods of slowing down, halting or reversing the process as to achieve a basin 

management plan to allow sustainable development of the area. 
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Abstract  

Risk perception research on environmental health often looks for spatial and demographic patterns. Because 

culture can change dramatically between locations, especially in a developing country, research often finds 

cognitive dissonance among respondents but fails to examine cultural explanations for it. Here we present a study 

conducted in Accra, Ghana that examined the roles of economic livelihoods and prioritization and sense of control 

as possible explanations for cognitive dissonance regarding health risks from air pollution.  

Key words: Risk perception; Cognitive dissonance, Cultural theory, Air pollution, Ghana 

 

Introduction 

 

Environmental pollution and its detrimental effects on human health present a growing 

problem in the developing world, particularly in areas with high rates of urbanization such as 

sub-Saharan Africa. Understanding stakeholder risk perception—or the way in which people 

evaluate potential harm to themselves or what they value1—is central to effective community 

engagement, policy, and management. While actual risk is a calculated characterization of the 

probability of adverse health effects of human exposures to environmental hazards2, perceived 

risk is largely affected by socio-economic and cultural factors. As such, perceived risk by 

stakeholders may not accurately match actual hazards2-4, making management of risk and 

implementation of potential solutions difficult. Because the way in which people make sense 

of risks is shaped by numerous factors, risk perception is difficult to generalize between 

localities. As Bickerstaff and Walker5 describe, this “localisation of risk” forces people to 

construct and contextualize their understanding and perceptions of personal risk based on 

where they live and work.  

 In a rapidly developing country such as Ghana, high income and education disparities 

combined with drastically different environmental conditions may exist within the same city.   

This is the case in Ghana’s capital, Accra. Such varying physical, social, and cultural 

contexts can not only lead to discrepancies between people’s perceptions of risk, but also create 

inconsistencies at the individual level. These inconsistencies are described in the theory of 

cognitive dissonance, or when an individual’s beliefs are not in accord with his or her actions6. 

Bickerstaff and Walker5 proposed two explanations for the theory of cognitive dissonance. The 

first explanation involves what is termed the “perception gap,” in which a person recognizes 
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the presence of danger yet fails to believe consequences will happen to him or her. Using air 

pollution as an example, this would mean a person knows they are breathing polluted air, knows 

there are adverse health effects of breathing polluted air, and still regards their personal risk as 

low. The second explanation describes the idea that a person with health problems related to 

air pollution—such as a respiratory disease—may attribute it to natural causes, allowing them 

to justify inaction and refrain from holding anyone (self or others) accountable. In this case, a 

person fails to recognize personal environmental health risks altogether. Understanding the 

perception gap is important because it can lead to dangerous personal behaviors7. The idea of 

cognitive dissonance can be framed within the context of the cultural theory of risk. The 

cultural theory of risk considers how cultural biases lead to selective attention to risk, which 

ultimately supports a certain way of life based on a society’s ideologies and values 8,9. In the 

present study, we explored different types of cognitive dissonance in regards to environmental 

risk perception in Accra, Ghana, focusing specifically on air pollution as a type of 

environmental pollution. As culture and lifestyles differ between neighborhoods in Accra, we 

hypothesized that cognitive dissonance would exist among residents of all backgrounds, but in 

different forms and for different reasons.  

 

Study Site and Methodology 

 

Located in the south of Ghana, the city of Accra finds its northern border at the 

University of Ghana and the Gulf of Guinea to the South. With a high population density (1,205 

people per square kilometer) and high rate of population growth (34.6%, from 2.91 million in 

2000 to 3.91 million in 2010), Accra faces several health risks related to air pollution. Ambient 

concentrations of air pollutants in urban areas have been well researched in Accra. A study 

conducted by Dionisio et al. (2010a) monitored PM2.5 and PM10 in four neighborhoods of 

Accra, finding PM2.5 and PM10 concentrations well above the WHO Air Quality Guidelines 

and significantly higher in neighborhoods of low socio-economic status 10.  The study 

concluded that spatial differences in air quality were a result of greater automobile traffic in 

those areas, increased density of people using charcoal and wood as cooking fuel in the house 

and on the street, trash burning, and unpaved roads. Indoor air pollution is common, as 52% of 

urban households use charcoal as their primary source of cooking fuel 11. A study conducted 

by Zhou et al. 12 found particulate matter from indoor cooking to be higher in low-income areas, 

suggesting that risk may differ based on socio-economic status. In Accra, it is inferred that the 

poor are disproportionately affected by respiratory health problems due to their heavy 

dependence on solid fuels 13. Childhood morbidity and mortality due to acute respiratory illness 

are a serious concern for Accra. In a study of cooking fuel choice in Accra, Boadi and Kuitunen 

(2006) found that 28.4% of children covered in the study had respiratory health symptoms in 

the two weeks preceding the study 13. The physical state of air pollution in Accra is well 

researched and understood. Less known is how the differences in physical state, exposure, 

demographics, and culture of the city affect residents’ perceptions of risks, and more 

specifically, how they may contribute to cognitive dissonance. 
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With a detailed questionnaire, we surveyed four neighborhoods of varying socio-

economic status. Each of the four neighborhoods of the study—Nima, Asylum Down, Labone, 

and East Legon—is located in Ghana’s capital city, Accra (Fig.1).  

Located in the south of Ghana, the city of Accra finds its northern border at the 

University of Ghana and the Gulf of Guinea to the South. 

  

Fig. 1. Greater Accra Metropolitan Area (GAMA) highlighting study areas. 

 

 

East Legon is a high-income area with a low but increasing population density. With 

the neighborhood having about five persons per hectare 12, plots are typically large with self-

contained houses. In the past, vehicular traffic has been low, but the area is becoming 

increasingly commercial. Labone is also considered a high-income area with a low population 

density, about eighteen persons per hectare 14. Labone has relatively good access to services 

and infrastructure such as quality housing, sanitation, waste management, water, and 

electricity. Situated by a highly trafficked road, Asylum Down is considered a medium to low-

income neighborhood with a population density of forty persons per hectare. Many residents 

in Asylum Down are employed as informal business owners. Lying north of Asylum Down, 

Nima is a low-income neighborhood comprised largely of migrants. At two hundred fifty 

persons per hectare, population density is high in Nima, putting large demands on already poor 

services such as housing, water, and waste collection 14. Biomass cooking fuel use is high in 

Nima, and is widely used by street food sellers. Nima is considered a slum and one of the 

poorest neighborhoods in Accra. Past research has shown that levels of particulate matter are 

much higher in Nima and Asylum Down than in East Legon 10. It has also been found that those 
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of higher educational attainment in these four neighborhoods rate risks from air pollution 

significantly lower for themselves than for their families, neighborhoods, and Accra 15. 

Ehlinger (2013) also showed significantly lower levels of dread among residents of the two 

low-income, highly polluted neighborhoods, Nima and Asylum Down. The discrepancy 

between risk ratings for different risk targets and low levels of dread among residents living in 

higher pollution levels demonstrate two different forms of cognitive dissonance. It is necessary 

to understand better the risk denial among the highly educated—who are most likely to form 

and implement policy—as well as the low amount of dread among those in low-income 

neighborhoods, whose health is most compromised by air pollution.Multi-stage, cluster 

sampling was used for this study. Nima, Asylum Down, Labone, and East Legon were chosen 

due to their variance in socio-economic status and neighborhood environmental conditions. 

Forty questionnaires were distributed randomly around each neighborhood. Because of several 

incomplete questionnaires in East Legon and Labone, five additional questionnaires were 

distributed in those neighborhoods. The structured questionnaire contained mostly close-ended 

questions, ending with a series of Likert scale prompts that addressed issues like control, 

responsibility, priority, and economic livelihood. Fieldwork was conducted from October to 

November 2012. Data analyses were conducted using the Statistical Package for the Social 

Sciences 16 and JMP 10.1 statistical software 17.  

 

Results and Discussion 

Education and Control 

 

Previous research has linked a sense of control to risk denial 18. Since risk denial was 

exhibited among the educated in Accra 15, a sense of control may help explain risk perceptions 

of residents with high educational attainments. Though formal education may teach a person 

specifically on environmental pollution, the highly educated are more likely to live in less 

environmentally polluted neighborhoods, thus having fewer first-hand experiences with 

pollution. Since the questionnaire revealed that over 85% of respondents who had a Junior 

High School (JHS), Senior High School (SHS), or tertiary education experienced a discussion 

of air pollution in school, we know that risk denial among the educated is not just a product of 

being unaware of the existence of air pollution (Table 1). A possible explanation for the risk 

denial then, is that education provides a person with a sense of personal control over the risk.  

  

Table 1: Percentages of respondents that experienced a 

discussion of air pollution in school, by educational attainment.  

 Air Pollution Discussed in School 

Education Level No Yes 

<JHS 17 0 

%within <JHS 100% 0% 

JHS 3 19 

%within JHS 13.6% 86.4% 

SHS 5 38 

%within SHS 11.6% 88.4% 
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Vocational/Technical 9 17 

%within Voc/Tech 34.6% 65.4% 

Tertiary 7 53 

%within Tertiary 11.7% 88.3% 

TOTAL 41 (24.4%) 127 (75.6%) 

 

The Likert scale prompt, “People have very little control over risks to their health,” 

sought to find a difference in the sense of control between respondents, particularly between 

those with different educational attainments. Fit tests determined that education was indeed 

significantly related to how much a respondent agreed, while neighborhood of residence was 

not. As shown in Figure 1, the <JHS and JHS groups had higher percentages in agreement than 

did the SHS and tertiary groups. Particularly noticeable is the high amount of respondents in 

JHS that strongly agreed, more than twice the percentage in the other education levels. There 

was a larger discrepancy in the percentages of people who disagreed with the statement. About 

40% of respondents in both the SHS and Tertiary groups disagreed or strongly disagreed with 

the statement, expressing their belief that people do have control over risks to their health. Less 

than 24% with <JHS education and only 5% with a JHS education disagreed or strongly 

disagreed. It is clear that those with the lowest educational attainment do not feel a great sense 

of control over risks to their health.   

 

 
Figure 1: Responses to the prompt, “People have very little control over risks to their health” by educational 

attainment.   

The issue of control over risks to health may help explain why the highly educated may 

show patterns of risk denial, but there may be another spatial and cultural reason why those 

with lower educational attainment do not show the pattern. Field observations and interviews 

revealed that several residents in Nima and Asylum Down seemed unaware that other people’s 

environmental situations were different from their own. In Nima, a young woman in SHS was 

asked which Accra neighborhood had the best air quality. She said she was not sure and could 

not think of anywhere. Research assistants prompted her by asking if she agreed with several 

respondents who had previously and independently replied Achimota. The woman commented, 

“Achimota?...Hmm…I have never been there so I don’t know…” 
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It seems residents in Nima and Asylum Down have internalized their situations and as such 

view their lifestyles and environmental conditions as the norm. It is difficult to view something 

that is the norm as a risky; this will be discussed later in further detail in regards to charcoal 

cooking fuels and garbage burning—both of which are common in Nima and Asylum Down.  

Another reason that residents in Accra may or may not feel a sense of control is the 

state of their financial or logistical resources to protect themselves from pollution. The issue of 

economy is discussed in the following section. 

 

Economy Versus Health 

 

Boadi et al. (2006) found that uneducated residents in Accra were often not aware of 

environmental health impacts, i.e. that burning charcoal produces smoke and breathing smoke 

can cause respiratory diseases. However, it is also possible for those of a lower socio-economic 

status to perceive risks as higher than do those of higher socio-economic status because they 

live in an environment where less has been done to minimize the risks. This idea was proposed 
19 in regards to traffic risk and the safety features that are available to the wealthy but not to 

the poor, making the poor more concerned about traffic risks. So one question raised is whether 

the less educated are simply unaware of risks or are aware but do not have the affordability and 

accessibility to avoid them (by living in less polluted neighborhoods and avoiding sources of 

air pollution). Head of the Environmental Quality Department at EPA-Ghana, Dr. Sam Adu-

Kumi, noted during an interview that low-income people who are exposed to smoke might not 

fully connect it to health problems for three reasons. First, they have a lack of education on it. 

Second, they are most concerned with affordability. Third, they may attribute health problems 

to other causes or superstitions. Figure 2 supports the first claim. When asked to respond yes 

or no to “Does air pollution have any health implications,” those without a tertiary education 

were significantly more likely to respond “No” than those with a tertiary education. In fact, 

about 41% of respondents with a JHS education replied no. This was noteworthy because 

excluding those with an educational attainment of <JHS, respondents in each level of education 

overwhelming responded in the affirmative that air pollution was discussed in school (Table 

1). So it seems that even if respondents have learned about air pollution during their schooling, 

they are less aware of its specific health effects. This may result in cognitive dissonance: 

awareness of pollution but a failure to change personal habits and exposure to it.  
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Figure 2: Responses to the question, “Does air pollution have any health implications?”  

As the environmental Kuznets curve describes, at early stages of economic 

development a state is more concerned with economic growth than environmental protection 
20. It is only when awareness and technology improve that pollution begins to decline with 

further economic development. If this model were applied on a smaller scale to low-income 

neighborhoods, then it is possible that awareness of the existence of air pollution occurring 

with minimal behavioral changes is a result of people thinking about livelihoods before the 

environment and personal health. To see if this was the case in Nima and Asylum Down, 

questionnaire responses about economy and livelihood were analyzed.  

 The use of old vehicles for cheap public transportation is one issue tied to economy 

and health in Accra. Over 90% of residents in all neighborhoods agreed with the statement, 

“Trotros/taxis contribute to air pollution” (Figure 3). A similarly sized majority agreed that 

“Emissions from trotros/taxis affect human health” (Figure 4). When it came to vehicular 

emissions, residents make a link between air pollution and health. However, when asked if 

“Trotros should be phased out as a means of public transportation,” the majority of residents 

in Nima, Asylum Down, and East Legon disagreed (Figure 5). Residents recognize health 

implications from trotros yet realize that trotros provide a necessary and affordable means of 

transportation for a large amount of residents in Accra. Here, belief does not translate into 

action because of economy and affordability. This applied to people living in high income-

neighborhoods as well as low-income neighborhoods.   
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Figure 3: Responses to the prompt, “Trotros/taxis contribute to air pollution” by neighborhood.  

 

 
Figure 4: Responses to the prompt, “Emissions from trotros/taxis affect human health” by educational 

attainment.   
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Figure 5: Responses to the prompt, “Trotros should be phased out as a means of public transportation” by 

neighborhood.  

The prompt, “Economic livelihood is more important than clean air” produced clear 

divides between neighborhoods and between education levels (Figures 6, 7). The two variables 

were significantly related to responses after accounting for their insignificant interaction term. 

Unexpectedly, the high-income neighborhoods had a high percentage of their respondents 

agree while very few agreed in the low-income neighborhoods. Nima and Asylum Down 

actually had 47.5% and 63.2% disagree with economic livelihood being more important than 

clean air. This is surprising because the environmental Kuznets curve applied at a smaller scale 

would predict that low-income neighborhoods sacrifice environmental quality for economic 

gain. Here, respondents in low-income areas do not support that theory. This is possibly due to 

the poor environmental conditions in low-income neighborhoods—conditions that residents in 

Labone and East Legon are less likely to experience first-hand. Therefore, Labone and East 

Legon residents are able to perceive economic gain as more important than environmental 

quality, without fear of consequences. Even with educational attainment, respondents in the 

tertiary and vocational groups had higher percentages agree that economic livelihood is more 

important than clean air than the other education levels. These results show that economy may 

play a large role in shaping the risk perceptions and cognitive dissonance of highly educated, 

high-income populations in the developing world. This leaves the question, if economy has 

minimal influence on low-income and less-educated populations, what are the main factors 

influencing their perceptions of risk?   
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Fig 6: Responses to “Economic livelihood is more important than clean air” by neighborhood.  

 

 

 

Fig 7: Responses to “Economic livelihood is more important than clean air” by educational attainment.  

Choice of cooking fuel is another issue tied to economy in Accra, but it is also tied to 

issues of availability and culture as well. When asked about their reason for cooking fuel 

choice, about 43% of respondents who cooked with charcoal reported affordability as 

determining their choice of cooking fuel while about 37% checked availability. For those who 

use electricity or gas, availability was the most common reason checked, with 39% and 46% 

respectively. Likert scale questions were used to corroborate these findings. Responses to the 

prompt, “Prices influence my choice of cooking fuel,” were significantly related to 

neighborhood of residence. East Legon and Labone had the highest percentage of respondents 

agree with the statement (Figure 8). It was surprising that under 50% of respondents in Nima 
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and Asylum Down agreed, since these are the low-income neighborhoods that rely largely on 

charcoal. It seems that in Nima, cooking fuel choice has less to do with economy and more that 

it is the “norm.” Since charcoal is widely used in the neighborhood, and widely available, there 

may be an internalization of risk. This means that instead of making a conscious decision on 

choice of cooking fuel based on affordability or health risks, residents may choose what their 

parents used for cooking or what is commonly used around them—they may follow the normal 

lifestyle decisions of their neighborhood. Therefore, it would be incorrect to generalize that all 

residents who expose themselves to risks do so because of their economic situations. It depends 

largely on the type of risk being discussed. Affordability depends largely on availability, which 

depends largely on the culture of a neighborhood. 

 
Fig 8: Responses to the prompt, “Prices influence my cooking fuel choice.”  

Further investigating the balance between economy, control, and culture, the two 

prompts, “The backyard burning of household garbage should be allowed because it reduces 

uncollected solid waste” and “The disposal of solid waste is more important than keeping the 

air clean” produced results that highlight cognitive dissonance among respondents. For both 

prompts, neighborhood was significantly related to responses, education was not significantly 

related, and education and neighborhood were found not to have a significant interaction term. 

A majority of respondents in all neighborhoods agreed or strongly agreed that backyard burning 

of household garbage should be allowed because it reduces uncollected solid waste (Figure 9). 

Based on field observations and interviews, solid waste, clogged gutters, and smells were 

common complaints about the environment. These complaints are a likely reason people view 

garbage burning as a necessary task. However, when prompted that disposal of solid waste is 

more important than clean air, 45% percent of respondents in Nima and 79.5% in Asylum 

Down responded that they strongly disagreed or disagreed (Figure 10). So it appears they 

believe garbage burning is necessary but not more important than keeping the air clean. This 

creates a clear conflict of desire: residents in Nima and Asylum Down want both clean air and 

to reduce waste via burning. One reason that East Legon residents overwhelmingly agree that 

disposal of solid waste is more important than keeping the air clean could be their sense of 
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control—that the consequences to air quality will not affect them directly. Since both waste 

disposal and air quality are important determinants of the state of a person’s environment, both 

shape perception. Still, there is no easy solution, as maintaining clean air and keeping the ability 

to burn garbage come in conflict when public utilities and infrastructure are limited.  

 

 
Fig 9: Responses to “Backyard burning of household garbage should be allowed because it reduces uncollected 

solid waste” by neighborhood.  

 
Fig 10: Responses to “The disposal of solid waste is more important than keeping the air clean” by 

neighborhood.  
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Responsibility 

Understanding perceptions of responsibility is an important part of environmental health 

risk perception 21. It has been found that in areas where there is a sense of powerlessness and 

public fatalism—that residents have little control of something as ubiquitous as urban air 

pollution—individuals will not act to alleviate pollution problems, resulting in cognitive 

dissonance 22.  It is doubtful that residents in Accra would change their interactions with the 

environment if they do not feel personally responsible. The questionnaire asked respondents to 

rank who is responsible for keeping the air clean in Accra (Table 2). Even though many 

residents reported feeling little control over risks to their health (Figure 1), many rated 

individual residents as having the most responsibility in keeping the air in Accra clean. No 

significant differences were found in responsibility ratings by educational attainment. 

Table 2: Summary Statistics for Responsibility Ratings. Respondents rated responsible parties 

from 1=most responsible to 6=least responsible for keeping the air clean in Accra.  

 

Individual 

Residents Government 

Trotro/Taxi 

Drivers 

Waste 

Companies

/ Zoomlion 

Factories/ 

Private 

Businesses 

Non-

Government 

Organizations 

n 153 150 147 152 147 149 

MEAN 2.53 3.01 3.05 3.82 3.93 4.49 

MEDIAN 2 3 3 4 4 5 

MODE 1 1, 2 2, 3 5 5 6 

 

 Individual residents and the government were rated as having the most responsibility, 

followed by trotro/taxi drivers. It can be seen as positive that both the government and 

individual residents were considered responsible, since government regulations would involve 

individual actions such as requiring and enforcing emissions checks on personal and imported 

vehicles, restricting garbage burning, rerouting traffic, improving public transportation, etc. 

What is perhaps most interesting is the apparent conflict between admitting individual 

responsibility and yet feeling minimal control over risks. This is yet another form of cognitive 

dissonance. Moreover, residents showed a general willingness to pay for improved air in Accra 

(Figure 11), but it would be difficult for the air quality to be improved only through government 

action, since residents agreed that garbage burning is necessary, trotros should not be banned, 

and charcoal cooking fuel does not produce smoke.  



60 

 

 

Fig. 11  Responses to “I am willing to pay for additional taxes to maintain clean air in the community” by 

neighborhood.  

The cultural theory of risk perception describes the allocation of responsibility as less 

about a lack of logical reasoning and more about protecting a certain set of values and way of 

life 8,23. If cultures develop or support fears that in turn support their way of life, it is 

understandable that residents of Accra would ignore risks which if acknowledged would force 

them to change their actions to avoid health consequences. However, this theory cannot fully 

apply to residents in Accra because many admitted to an individual responsibility in 

maintaining clean air (Table 2). It seems the conditions of a developing country, with income 

discrepancies, lack of governmental regulations, minimal choices over housing, transportation, 

and cooking fuel, only exacerbate the cognitive dissonance that has been researched in other 

countries (see for example Bronfman and Cifuentes 24).  

 

Conclusion 

 

In this study, cognitive dissonance was displayed in several forms. It was displayed 

among the highly educated who rated higher risks for others. It was displayed in low-income 

neighborhoods where residents have high exposure but do not relate it to health effects and 

where residents find affordability important when it comes to public transportation but not 

when it comes to cooking fuel. It was displayed in residents who think clean air is important 

but view “trotros” and garbage burning as necessary.  Finally, it was displayed by those who 

believe they have minimal control over risks to their health, but rated individuals as having the 

most responsibility in keeping the air clean. Since environmental risk perception research is 

fairly new to Accra, it possible that residents have never been asked to consider such topics as 

prioritizing health, livelihoods, and the environment. With more research, we can grasp a better 

understanding as to what factors influence risk perceptions of residents with varying 

backgrounds. This is important for media outreaches and policy development.  
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Based on this study, we conclude that a sense of control and concern for economic 

livelihood may shed light on cognitive dissonance among the highly educated. Availability and 

culture, which are related to what is considered the “norm,” are more relevant to the perceptions 

of those with less education and those in low-income neighborhoods.   
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Abstract 

English language is spoken across the continents of the world and, perhaps, one of five people knows how to 

speak it notwithstanding their proficiency. The task of assessing English as a modern and the most global 

language will be strongly influenced by its status in a particular country. The peculiarity of the Nigerian socio-

political terrain in terms of ethnic suspicion and cultural and religious sentiments makes English unrivalled. In 

Nigeria, It is a case of a well-behaved adopted child that has become a bonafide and legitimate heir. The language 

swiftly swept through ethno-linguistic barriers and religious divides that threaten the nationhood of the country 

into becoming the most widely spoken and accepted means of communication in the country. Its influence is 

overwhelming though devastating to the linguistic development of the indigenous languages at all levels of 

language studies. This paper mainly identifies how the lexis and semantics of Yoruba have been compromised, 

especially at the level of performance of its speakers, thereby partially resulting in language and semantic shift 

and gradually leading to language death. A number of lexical items were identified and a field survey was 

conducted to further observe the bilingual and reciprocal effects on the users of English and Yoruba in non-

official domains. The research predicts protracted and imminent supremacy and growing prestige for English, 

particularly, in Nigeria as well as in some ESL countries due to non-internationality of their local languages. 

Key words: Lexico-Semantics, English, Nigerian Languages, Yoruba 

 

 

Background to the Study 

 

 The Nigerian experience of the English language has generated illuminating and 

thought-provoking public discourse and academic debates such that discussants are always 

pitched into two camps of friends and foes of the English legacy bequeathed to the indigenous 

languages in Nigeria. Asides its language-language impacts, the effects have permeated 

through all spectra of life of the speakers of English in Nigeria whose ways of reasoning and 

behaviours are marked from other fellow compatriots not western educated. Explanation for 

this trend is within the horizon of sociolinguistics because sociolinguists recognise and affirm 

the consequential effects of language contact on the speakers and communities at large. 

 There is no consensus on the exact number of the local languages in Nigeria; it is more 

of a plus to 500 than a minus! However, only three are designated as major languages; Hausa 

in the Northern region, Yoruba in the Western region and Igbo in the Eastern Region. The 

multilingual, multicultural and multireligious nature of the country naturally set the scope of 

operation and domains of use for both the native and English languages: indigenous languages 

are used conveniently to foster intra-cultural communications and understanding among 

homogeneous speakers in Nigeria and among the minor tribes within the domain of each of 

these major languages; English, on the other hands, maintains inter-cultural relationship among 

the heterogeneous tribes in Nigeria in addition to its functions as a language of education as 

well as an official language. The imminent interaction of thediverse ethnic groups with English 

has left behind overwhelming though devastating impacts on the linguistic development of the 

indigenous languages at all levels of language. This paper shall investigate the impediments of 

English to the preservation of Yoruba as a language and a cultural identity. It would also assess 
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the consequence of this phenomenon on language education in this English as a Second 

Language(ESL) context. 

 

English in Nigeria 

 

 The introduction of English by the British traders, its spread and consolidation by the 

missionary and colonial activities and its consequent adoption as the lingua franca and later as 

official language in Nigeria all enhance it a primus inter pares status among all existing 

languages, be it native or other foreign languages like Arabic and French which are also being 

spoken and offered as school subjects at both secondary and tertiary institutions of learning in 

Nigeria. 

 Bamgbose (1989) asserts that, from the out-set, the manner and method in which 

English language was introduced coupled with its status as the language of pedagogy and 

administration inevitably predetermined a secondary role for the native languages at both 

primary and post-primary schools. So, while English is used as a language of instruction 

virtually for all subjects, each of the three major indigenous languages is offered as a school 

subject; each language is predominantly offered by schools that fall within the region that 

houses it. Paradoxically, in some cases, teachers revert to English words to explain some lexical 

items or concepts in these indigenous languages. Godswill (2011) corroborates the weak 

position of native languages further:  

 

The orthographies of many languages in Nigeria are yet to be developed. Theregisters or terms to be used 

in teaching many of the languages (called meta-language) have not been developed.  The technical terms 

to be used in the teaching of other subjects in the Mother Tongue, for effective communication in the 

media and conduct of other activities in the so called national domains,have not been fully and formally 

developed.  

 

 The Federal Ministry of Education has made series of intervention policies in order to 

save the Nigerian languages, especially the three major ones from extinction, decay or loss by 

making it mandatory for elementary school pupils as well as students in secondary school up 

to the first three years of the Junior Secondary School to offer one of the major local languages 

as a compulsory subject alongside English. It declares the Mother-Tongue (MT) as the 

language of initial literacy at the pre-primary and junior primary levels, and of adult and non-

formal education. The document further declares English as not only the official language but 

also the language of formal literacy, bureaucracy, secondary and higher education, the law 

courts, etc. in Nigeria while languages like French, and Arabic were classified as being foreign.  

 This catch-them-young policy has not achieved the desired practical success as 

designed. Emenanjo (1996) queries why the Mother Tongue, which is acclaimed to be vital at 

the pre-primary and primary levels is not been solely used at this level. Afterall, according to  

Emenanjo citing Fafunwa et al. (1989, p. 141): 

 

The Ife SYPP and "experimental" MT projected in Niger Republic have confirmedthat those who have 

their total primary education in MT who had turned to technical pursuit have proved more resourceful 

than their counterparts from other schools when they met on the technical plane. The SYPP children have 

demonstrated greater manipulative ability, manual dexterity and mechanical comprehension. In their 

relationship to their colleagues the project children have demonstrated a great sense of maturity, tolerance 
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and other affective qualities that make them integrate easily and readily with those they come in contact 

with.  

 

 The language Policy on Education also states that the dominant indigenous language in 

a particular region could be employed to complement English as a medium of instruction at 

these two identified levels. However, a critical look at the provisions of this national policy 

reveals that the use of any Nigerian language as a medium of instruction is limited to the pre-

primary and primary levels as contained in paragraph 11:3(p.10); and paragraph 15:4, (p.13). 

Although Nigerian Educational Research Council (NERC) identifies some efforts made at 

standardising the native languages such as design and provision of braille and manual 

orthographies as well as text materials. It asserts that the deficiency of the local languages in 

conceptualising many concepts in various teaching subjects coupled with the communicative 

incompetence of the teachers continue to be an impediment to the realisation of this laudable 

aim. 

 

Method of Data Collation and Analysis 

 

 Questionnaire forms were administered to test these hypotheses and research questions. 

H1 Educated parents prefer speaking English to the Mother Tongue with their children. 

Ho Educated parents do not prefer speaking English to the Mother Tongue with their children.  

See the research questions in the Questionnaire form in the Appendix. 

 About 200 questionnaire forms where administered on the educated Nigerian parents 

and 100 on the secondary and post-secondary school students out of which we were able to 

retrieve, study and analyse 157 and 73 respectively. The choice of the sampled population was 

not deliberate; it was based on two parameters, the marital and educational statuses of the target 

audience.The age block is between 25 and 50 and btw 15 and 24 for the respective samples. 

Stratified sampling technique of selection was adopted. 

 100 of the respondents of different Mother Tongue background were asked to talk for 

five minutes on any topic of their choice in order to observe and measure their oral proficiency 

in Mother Tongue. Apart from this classroom exercise, the researcher, for the same purpose, 

observed speakers outside of the classrooms without being noticed. This is because setting was 

considered a vital factor on the performance of the speakers, and could affect the research 

findings if confined to the classroom setting. 

 

Language Acquisition and Teaching --Krashen’sApproach 

 

 Monitor Model, a theory of second/foreign language learning propounded by Krashen 

comprises five major hypotheses, namely; The Acquisition-Learning, The Natural Order, The 

Monitor, The Input and The Affective Filter hypotheses. However, this paper is interested in 

Acquisition-Learning hypothesis.The Hypothesis states that there are two ways of developing 

language ability: by acquisition and by learning. Acquisition is a sub-conscious process 

involved when a child begins to learn its own language while learning is the conscious process 

of developing language skills. In an ESL situation where foreign language is learnt in school 

setting, grammatical rules are introduced to the learners but as Krashenobserves, this does not 

necessarily help in becoming better users of language in actual performance. However, he does 

not deny the usefulness of learning a language through the knowledge of its grammar; after all, 

this activates the self-correction capability of the learners in speaking and most especially in 
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self-editing as a writing skill. In other words, though the competence may be Chomskyan 

(1965) in nature, the performance is Hyme’s (1971). 

 This implies that the degree of proficiency in a bilingual or a multilingual setting varies 

from one speaker to the other. It is rare to possess equal competence and performance in two 

or more languages; there is a strong tendency to tilt the balance in favour of one. Those who 

possess this rare quality are referred to as the balanced bilinguals. Even then, a balanced 

bilingual may not be bi-cultural; in this sense, adaptability to the two cultures of the languages 

he speaks may be unachievable. In an ESL environment, most speakers are not bi-cultural 

because they hardly have contact with the native-English communities where social norms and 

values of the natives flourish. A balanced bilingual, who is at the same time bi-cultural, is 

referred to as a narrow bi-lingual. 

 At the societal level, two or more languages may exist side by side with different but 

complementary roles. A language is designated high variety if it used to execute official 

transactions while others used for local interactions are low variety. A diglossic society exhibits 

this trait on two languages while a triglossic one has three languages assigned with different 

functions.  The Nigerian environment is cosmopolitan; it virtually exhibits all these traits of bi 

and multi lingual phenomena. 

 Krashen together with Terell introducedCommunicative Approachto language teaching 

which compartmentalises communicative competence of the learner into three stages: (a) aural 

comprehension, (b) early speech production, and (c) speech activities. These three techniques 

are systematically aimed at providing a natural environment and resources similar to the ones 

the child acquires his first language. The receptive skill of the learner is first put to task through 

listening followed by speech production. Errors from the speech are not corrected discreetly 

but contextually. Items within the experience or environment of the learner are used to teach 

reading and writing afterwards. 

 Series of classroom interactive and visualisation activities are introduced to add value 

to teaching-learning environment. Through these same activities, writing could be introduced. 

For instance, identification and description of things or processes become easier to do. While 

emphasis is on the use of language, the introduction of basic grammatical concepts is gradually 

introduced. This approach makes teaching more student-centered with the teacher allowing 

students to fully take part in the class.Does this theoretical framework have impacts in 

protecting and preserving the host languages in Nigeria? Next is the presentation of analysis 

and result of our field research on the subject of enquiry.  

 

Analysis, Discussion and Results  

 

 The mode of acquisition of Yoruba, for instance, as a Mother Tongue is through 

imitation from birth, and so the child grows to be a proficient speaker even though may not be 

able to subject this natural knowledge to formal parameters of analysis. On the other hand, 

English is taught and learnt in a formal setting with rigorous drills on mastery of rules of the 

language. This mostly affects the rate and level of child’s competence and performance in the 

two target languages. While speaking or writing, average Nigerians can hardly express 

themselves in their local languages without code-mixing or even completely code-switching to 

English especially if the discourse participants understand the language. This has been 

observed in the course of field survey.   

 As natural bilinguals, Nigerian speakers of English have different modes of contact with 

their native languages and English. The mode of contact in the former is essentially informal; 

through child’s acquisition of the language basically from his parents and through interactions 

with his environment, the latter is through formal teaching-learning setting. Home, as a domain 

plays significant roles in imparting native language to a child at the early stage of life when the 
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Language Acquisition Device in the child is fresh and most effective. He grows up as, at least, 

an average speaker of his mother-tongue making use of nature-nurtured mechanisms. The child 

is then exposed to English in a controlled environment where the rules of language form the 

basis for correctness. The teaching and learning of the English grammar and skills takes place 

using various pedagogical approaches and often enforced through a number of disciplinary 

measures. 

 

Lexicalisation: Names, Naming Practices& Loan Words 

 

 Traditional Yoruba names appear in westernised forms. They are re-configured 

orthographically though with a high level of sameness in pronunciation when compared to their 

original, normal forms. This naming pattern is commonly used as business names and 

commonly found among Yoruba social network users. Let’s consider the following examples. 

 

Table1.Westernisation/EnglicisationofYoruba words 

 

 

 

 

 

 

 

  

 

A sizeable amount of Yoruba vocabularies has been forgotten or going into extinction 

as a result of this language loss syndrome. For instance take a look at the following words in 

English and their equivalents in Yoruba. 

 

Table: 2. Samples of Loan Words 

English Yoruba(Loan words) Yoruba pure 

Table Tabili ---- 

railway Rail’way or Train ---- 

Window  Window Ferese 

Phone Foonu Ero ibanisoro 

Bed Beedi Ibusun 

Mango Mangoro ----- 

Cup Koopu Aha 

Television Telivisan Eromohun-aworan 

Pillow Pillow Irori 

Rice Rice  

Fence Fence Agbo 

Rug  Rug  

Milk Milk/Miliki Wara 

Radio Radio Ero asoro ma gbesi 

As an imminent language contact phenomenon, switching and mixing of the English 

superordinate code and Nigerian native language has been seen by majority of Nigerians as an 

Yoruba (Original) Form Westernised  Form 

Ayomide Haryourmidey 

SaniRabiu Investments Sanrab Investments 

Temilade Temilarde/Temmy 

YemiSolade Group of Company Yemsolad Group of 

Company 
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elitist sign, a symbol of exposure, literacy and socialisation. Thus, from the early childhood, 

the so-called educated parents speak more of English to their children than the mother tongue. 

This, they believe would not only earn them recognition and advantage when they are enrolled 

into nursery or primary school but also make it easier for them to interact with people of diverse 

language in Nigeria. All this is done with no consideration to the language endangerment effect 

on the local language. 

 Below are tables which capture responses to the questionnaire and show frequency and 

percentage of each of the questions contained in the form except two of the questions which 

are not statistically captured but are reflected in our analysis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Which language do you rate higher 

 Frequency Percent 

Valid English 101 43.7 

Nigerian language 130 56.3 

Total 231 100.0 

 

 

Mother tongue and language you speak more 

 Frequency Percent 

Valid Yoruba 211 91.3 

English 2 .9 

Hausa 2 .9 

Igbo 2 .9 

Igbomina 2 .9 

Others 12 5.2 

Total 231 100.0 

 

 

I can speak my language without code-mixing it with 

English 

 Frequency Percent 

Valid Yes 105 45.5 

No 126 54.5 

Total 231 100.0 

Table 3 

Table 5 

Table 4 
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Sex 

 

 Frequency Percent 

Valid Male 82 35.5 

Female 149 64.5 

Total 231 100.0 

 

 

 

 

 

 

 

 

How many language can you speak? 

 Frequency Percent 

Valid 1.00 1 .4 

2.00 165 71.4 

3.00 57 24.7 

4.00 5 2.2 

5.00 3 1.3 

Total 231 100.0 

The languages I can speak are; 

 Frequency Percent 

Valid English & Yoruba 187 81.0 

English & other language 44 19.0 

Total 231 100.0 

Are you proficient the same way in all languages you 

speak? 

 Frequency Percent 

Valid Yes 24 10.4 

No 207 89.6 

Total 231 100.0 

Which language do you speak to your children? 

 Frequency Percent 

Valid English 26 11.3 

Yoruba 85 36.8 

Both 31 13.4 

Other 89 38.5 

Total 231 100.0 

Table 6 

Table 7 

Table 8 

Table 9 

Table 10 
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Table11:  Summary of chi-square test of independence between language spoken to 

children by their parents and some selected factors 

 

Factors Chi-square 

value 

Degrees of 

freedom 

P-value Critical 

value 

Decision 

Gender 0.506 3 0.918 7.815 Not significant 

Language 

rated higher 

15.253 3 0.002 7.815 Significant 

Mother 

tongue & 

language you 

speak more 

28.504 15 0.018 24.996 Significant 

I can speak 

my language 

without code-

mixing it  

5.358 3 0.147 7.815 Not significant 

How many 

language can 

you speak 

5.051 12 0.956 21.027 Not significant 

Are you 

proficient the 

same way in 

all languages 

you speak 

20.357 3 0.001 7.815 Significant 

 

 

Table 12; Summary of chi-square test of independence between speaking of language without 

code-mixing it with English and some selected factors 

 

Factors Chi-square 

value 

Degrees of 

freedom 

P-value Critical 

value 

Decision 

Gender 0.006 1 0.940 3.841 Not significant 

Language 

rated higher 

4.387 1 0.031 3.841 Significant 

Mother 

tongue & 

language you 

speak more 

4.260 5 0.513 11.071 Not significant 

How many 

language can 

you speak 

4.307 4 0.366 9.488 Not significant 

Are you 

proficient the 

same way in 

4.861 1 0.027 3.841 Significant 
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all languages 

you speak 

 

 Table 11 shows the summary of Pearson Chi-Square Test of Independence between 

language spoken to children by their parents and some selected factors. The objective of the 

test is to determine the likely factors that may contribute to or influence the choice of language 

the parents speak to their children and whether this has negative effects on the deteriorating 

proficiency in native languages. Factors considered are sex of the parents, language rating by 

the parents; mother tongue and language the parent speak most. Among the questions raised 

are whether the parents speak their language without code-mixing it with English, how many 

languages can the parent speak and what is the level of proficiency in speaking the Mother 

Tongue. 

 From the summary of Table 11, three factors have their p-value less than 0.05 (alpha 

level of significance), and the factors are Language rated higher (p-value = 0.002), Mother 

tongue and language you speak most (p-value = 0.018) and the proficiency in all the spoken 

languages (p-value = 0,001). This implies that the factors- language the parent rate higher, 

mother tongue & most spoken language and proficiency in all the spoken languages -determine 

the choice of language spoken to children. While other factors like gender, speaking alocal 

language or a number of languages without code-mixing them with English do not determine 

the choice of language spoken to children by their parents. 

 Likewise, Table 12 shows the summary of Pearson Chi-Square Test of Independence 

between speaking language without code-mixing it with English and selected factors. The 

objective of the test is to determine the likely factors that may determine code-mixing of 

Yoruba language with English by parents. The factors considered are sex of the parent, 

language rating by the parent, mother tongue and language the parent speak most, how many 

languages can the parent speak and their proficiency in speaking language. 

 From the Tables, only two factors have their p-value less than 0.05 and the factors are 

language rated higher (p-value = 0.031) and the proficiency in all the spoken languages (p-

value = 0.027). This implies that both rating of language and proficiency in spoken language 

determine or have a great influence in whether parents will code-mix the language they speak 

with English or not. 

 

Conclusion 

 

 A substantial amount of Yoruba vocabularies has been forgotten,loss or gone into 

extinction as a result of  imminent cross linguistic interaction with English. This undoubtedly 

has brought about devastating impacts on the development of Yoruba as a major indigenous 

language in Nigeria.The dearth  of Yoruba vocabulary equivalents of some English words, in 

emerging concepts and innovations in humanities, science and technology render it incapable 

to compete favourably with English for supremacy.The mandatory scope of teaching Yoruba 

as a school subject to pre-primary and primary levels is not a potent strategy to rid it off English 

lexes.Furthermore, it was observed that the diverse modes of contact with the two languages 

influence learners’ competence and performance. This research concludes that in the absence 

of frantic, genuine and sustained efforts on the part of government to re-vitalise and strengthen 

the teaching–learning and use of local languages like Yoruba,language development as well as 

patronage from Nigerians will continue to eludelocal languages like Yoruba. 
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Abstract 

Aquatic ecotoxicology is a growing transdisciplinary field that integrates concepts and expertise from both 

disciplines - ecology and toxicology – and develops appropriate assessment tools. It allows not only researchers 

and government officials to evaluate the hazards resulting from contamination of the earth’s water, but also offers 

a great opportunity for educators to convey these problems to future generations. The lab in aquatic ecotoxicology 

introduces the students to the concepts of risk assessment, environmental management, and the effects chemicals 

have in living ecosystems, enabling them to develop hypothesis, collect data, statistically analyze information and 

generate a written report that displays critical thinking skills. 

Key words: aquatic ecotoxicology, ecosystems degradation, toolkit for lab, critical thinking skills 

 

 

Introduction 
  

 Ecosystem degradation is an issue that plagues every country.  As the human population 

grows, physical changes such as land conversion take place in order to accommodate the 

growing number of people.  Often these modifications result in habitat degradation, population 

fragmentation, and the loss of species integrity.   Stressors that influence ecosystem degradation 

and destruction can be broken down into two areas, regional or local.  Regional stressors 

include atmospheric deposition, land conversion, intensive agriculture, wetland damage, and 

urban sprawl.  Local stressors, which are often observed in our everyday lives, include 

impervious surface, fertilizer application, point source discharges and channel modification.  

Countless studies have shown that these stressors lead to habitat alterations and the loss of 

species integrity, however, the mechanism and rate at which this is occurring is often unknown.  

For example, we know organisms that dwell in stream habitats are influenced by changes in 

flow, bank erosion, and toxins, but how do we translate these exposures into a usable risk 

assessment tool?   Ecotoxicology, which combines both ecology and toxicology, may be the 

ideal candidate for developing these assessment tools.  
 

New ecotoxicological techniques 

 

Ecotoxicology is a relatively young discipline, which attempts to combine and integrate 

two very different subjects: ecology,  “the scientific study of the interactions that determine the 

distribution and abundance of organisms," (Krebs 2001) and toxicology, "the study of toxic 

chemicals that adversely affect living organisms" (Chiras 1998).  In toxicology the organisms 

sets the limit of the investigation whereas ecotoxicology seeks to assess the impact of chemicals 

not only on individuals but also on populations and whole ecosystems.  Aquatic ecotoxicology, 

in particular, is a growing discipline that allows not only researchers and government officials 



74 

 

to evaluate the hazards resulting from contamination of the earth’s water, but also offers a great 

opportunity for educators to convey these problems to future generations.  

 Aquatic ecotoxicology focuses in on assessing the chemical impacts on organisms that 

reside in aquatic ecosystems.  This field not only addresses the organisms that reside up in the 

water column, but also the annelids, mollusks, and arthropods that live in the sediment layer.  

Past studies have primarily been devoted to the identification of specific chemicals in aquatic 

systems based on biomarker analysis.  A biomarker is defined as “biochemical, physiological, 

and histological change as well as aberrations in organisms used to estimate either exposure to 

chemicals or their resultant effects” (Huggett et al. 1992).  Currently research is shifting and 

placing more importance on the evaluation of the organisms that live in the aquatic ecosystem 

and how they are affected by these chemicals (DeCoen et al. 2000).  When looking at the effects 

of toxins in the laboratory, instructors and students have studied artificial situations, and then 

extrapolate to predict the effects pollutants have on whole communities or ecosystems.  Often, 

lab exercises revolve around a dose curve of a common known environmental toxin and 

monitoring the physiological effect at different doses.  Data is collected and typically analyzed 

in terms of mortality or some other biotic parameter.  One of the largest complaints with this 

type of lab exercise is that the doses administered to the organisms may not be environmentally 

relevant in terms of the concentration.  Collecting environmental water and sediment samples 

and using them to test organisms in the lab can easily address this issue.  The lab exercise we 

present allow students the opportunity to examine the effect environmental water samples or 

sediments has on organisms by collecting the actual samples being used in the experiment.  By 

allowing students, for example, to examine water runoff from impervious surfaces after a rain 

event, we help them to gain a better sense of what issues face today’s environment.   

 Many of the traditional lab exercises designed for assessing the impacts of chemicals 

on organisms within an ecosystem are often costly and labor intensive.  In addition, difficulties 

often arise when interpreting the chemical data and what that actually means in relationship to 

the environment and the organisms that reside in those habitats.  Using the new technology 

based on Toxkit microbiotests have been developed a system to evaluate the toxicity in 

different environments (Persoone, G. et all, 2003). The toxicity classification system is based 

on a battery of (culture-independent) microbiotests and is particularly suited for routine 

monitoring. RapidToxkit is one of the microbiotests developed in collaboration with 

Microbiotests, Inc. (Belgium). 

The lab exercise discussed within this paper are cost-effective, rapid, sensitive to a 

variety of toxins, and provide data that is relatively easy to interpret.  These laboratory exercises 

are multidimensional and allow instructors to address a variety of relevant problems ranging 

from industrial point source pollution to the effects of sodium chloride and melt water pollution 

has on aquatic organisms.  This lab exercise is designed for undergraduate Biology majors 

enrolled in a General Biology or Ecology course, though it may be applicable for a variety of 

other courses. The lab introduces the students to the concepts of risk assessment, environmental 

management, and the effects chemicals have in living ecosystems. 

   This laboratory assignment accomplishes the following objectives: 

 

1. Challenges students to develop sampling strategies to test a variety of environmental  
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problems.  

2. Enables students to experimentally determine how individuals respond when subjected to 

samples collected from different ecosystems that may be impacted by any number of 

different contaminants.  

3. Demonstrate how organisms that are affected by toxins can then cause overall changes in 

both the population and the community. 

4. Give students the opportunity to develop hypothesis, collect data, statistically analyze 

information and generate a written report that displays critical thinking skills. 
 

The materials and instructions for the laboratory exercise we are about to discuss are provided 

and manufactured by MicroBioTests Inc.  

RapidToxKit 

 

Background:   In aquatic toxicology much of the research has been carried out on fish due to 

their prevalence and importance in aquatic systems.  One problem with using fish, as a test 

model is that they require sophisticated aquaria to carry out the toxicity tests.  These aquaria 

ensure that the environment in which fish are being treated is stable and dose concentrations 

remain constant.  In addition not all fish manage toxins with the same physiologically capacity.  

Smaller fish may be more responsive than larger fish making them somewhat of a difficult 

model system to work with.  Fish also may not be a good choice due to their relatively long 

life cycles, and variability in growth and reproduction in response to toxins.  When setting up 

a lab exercise for students, using fish may result in confounding results, un-interpretable data, 

and an overall failure to draw conclusion.  

The experiment we are suggesting uses a zooplankton, Thamnocephalus platyurus 

(Fig.1), as a test organism to look at toxicity.  Invertebrates have been commonly overlooked 

in comparison to the work being done on fish however, the offer several advantages. 

Thamnocephalus platyurus have a relatively short life cycle, small body sizes, and have been 

found to be extremely sensitive to toxin.  Scientists have shown that these organisms are 

sensitive to many different inorganic and organic compounds and substantially more sensitive 

to metals than several bacterial assays. These zooplanktonic take up food by filtering it out of 

the water column.  When the organisms are “stressed,” either by environmental factors or by 

the presence of toxicants, the rate of filtration decreases or even stops in very extreme cases of 

stress.  We are able to take advantage of this biological feeding tendency by exposing the 

organisms for a short period of time to suspected water samples and observing whether or not 

there is a significant difference in the uptake of food particles in comparison to the controls.      

The RapidToxKit provides the test organism, Thamnocephalus platyurus, in a dormant 

state, from which the class can activate, these organisms before carrying out an experiment.  

They require no prior care, and need only 24 hours to hatch.  The kit includes all the 

components necessary to carry out an experiment designed to test or detect water contaminants.  

The only necessary components NOT included are the water samples, and an incubator than 

can be set at 25oC under continuous illumination (light source of 3000-4000 lux).  The 

RapidToxKit are user friendly and can easily be carried out within two to three lab periods if 
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the lab instructor hatches the cysts prior to the day of subjecting the organisms to the water 

samples.    

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Methods   

Class Period 1: Lab Preparation 

 

Teams of four students are assigned the task of planning a water collection strategy 

from any number of environmental sources, water from a near-by lake, an urban impacted 

stream, run-off from a golf course, etc.  The object is to get students to think about possible 

sources of contaminants and what the best strategy for collecting water would be.  This allows 

them to address the issue of pollution and contaminants, form hypothesis, and address strategies 

for water sampling that they would then execute in the following lab period.  At this time the 

instructor can explain how toxins are problematic from not only the standpoint of an individual 

in terms of reproduction and metabolism, but also at the population and community level.  If 

one species is hindered or goes extinct due to their sensitivity to a toxin, this can then adversely 

affect predators that may have used that organism as a food source.  Entire shifts in the food 

chain can occur as a result of removing one member of an ecosystem. Students should clearly 

understand that toxicity is not merely an issue from the standpoint of an individual, but also on 

a much larger scale in terms of a population or a community effect.  

Once students have begun to generate ideas on possible sampling locations it is helpful 

if the instructor directs a brainstorming session for possible contaminants that may be produced 

and then dispensed in the local area’s environments.  In addition, provide a list of five to ten 

possible sources for water contamination.  The groups are then challenged to consider locations 

that may be susceptible to these toxins.  Instructors help guide discussion so that at least one 

sample is collected from four different water sources.  Before assigning groups to specific 

sample sites, the instructor should discuss sampling techniques.  Discuss whether the groups 

will sample from runoff, surface or sediment waters, and the quantity of water that needs to be 

collected.  It is also important to instruct the students that samples will be kept cool to prevent 

chemical breakdown.  Before students leave lab, they should clearly understand the 

contamination risk being addressed, and the sampling strategy they will carry out in the 

following lab.  

 

 

Figure 1: Photograph of Thamnocephalus 

platyurus. 
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Class Period 2: Sample Collection (Optional) 

 

If the time and resources exist take this lab period to take students to collect samples.  

This is optional because samples can be collected before hand by the instructor and stored in 

the refrigerator until the lab period. 

 

 

Class Period 2: Exposure of Thamnocephalus platyurus to Water Samples 

 

It is necessary for the instructor to begin the hatching of the cysts 24 hours prior to 

exposure.  At the beginning of lab, students will be given their water samples, which they can 

then pour into disposable plastic test tubes.  Each group should do two replicates of their water 

sample.  In addition, two control replicates, containing standard fresh water need to be set-up.  

The instructor will transfer hatched larvae to sub-sampling tubes, which can then be handed 

out to students.  Students pipette .5 ml, which contain several of the Thamnocephalus platyurus, 

into each sample replicate. Samples are then incubated in the dark at 25 oC for one hour.  During 

this hour incubation, students can examine the Thamnocephalus platyurus under a dissecting 

microscope.  It is important to instruct the students that the first larval stage of this organism 

survive on their yolk sac reserves and do not at this point have fully developed digestive tracts.  

As a result the first instars cannot take up food, and need to be excluded in the experiment.  

Only after metamorphosis do Thamnocephalus platyurus have fully operational digestive tracts 

and are able to uptake food.  

After one hour the students add 0.2 ml of the red colored food particles to each of the 

test samples, as well as the control samples.  The samples are incubated for 15-30 minutes at 

25 oC and then are ready to be evaluated.  Students will anesthetize and euthanize 

Thamnocephalus platyurus using the fixative provided in the kit.  Dead larvae are then 

examined under a dissecting microscope with incident illumination.  Strong illumination is 

necessary for students to be able to see the contrast between those organisms that clearly up 

took the red food particles from those that did not.  The students then count the total number 

of larvae in the well, and the number of larvae with clearly colored digestive tracts.   

They can then calculate the mean percentage inhibition of particle uptake using the 

following formula:   

     

 

 

 

  

Mean percentage inhibition of particle uptake = A-B   *100 

                                                                    A 

With A = mean percentage particle uptake in the control 

                   B = mean percentage particle uptake in the water sample  

Figure 2: First larval 

stage of Thamnocephalus 

platyurus 

Figure 3: Thamnocephalus 

platyurus with fully 

operational digestive tracts. 
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Each student then graphs their data against that of the control data.  In addition students 

graph all of the different water samples collected in their lab period.  Students then address this 

data either in the format of a lab report or by creating a poster that would be displayed at a 

symposium or conference.  Reports and posters would include introduction, materials and 

methods, results, tables and graphs, discussion, and final conclusions. 

 

 

Conclusions 

 

 This lab exercise on aquatic ecotoxicology is very multidimensional and introduces 

students to a number of biological principles, including the concepts of food web dynamics, 

water pollution, and ecosystem health.   This lab also allows students to apply the scientific 

method to solve relevant biological problems.  Analysis of their results encourages students to 

consider what the outcome means in the context of how external variables such as toxins 

threaten the stability within a community.  This lab exercise allows the lab instructor to address 

any number of different water toxicity issues in that almost any type of water sample can be 

tested to look for a toxicity effect.  

 In conclusion this type of laboratory experiment is ideal for teaching students to collect, 

analyze and discuss important ecological issues.  It also helps students to get a grasp on what 

it means to form a hypothesis, design an approach to test that hypothesis, and carry out the 

experiment.  These skills are the foundation that students can then use to build on through the 

duration of their undergraduate years.  

 Replicate 

Total Number of 

Organisms 

Number of  

Colored Organisms 

%  

Colored Organisms 

Control 

1   X 

2   X 

Total   A= 

Test Water 

1 

1   X 

2   X 

Total   B= 

Test Water 

2 

1   X 

2   X 

Total   B= 

Test Water 

3 

1   X 

2   X 

Total   B= 

Test Water 

4 

1   X 

2   X 

Total   B= 

     

Figure 4: Data Sheet used to asssess Thamnocephalus platyurus. 
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Abstract 

 

Social conflicts which have their source in environmental  issues have already become  a common phenomenon, 

due to social movements that gained momentum against transnational industrial megaprojects that affect a large 

number of stakeholders - individuals, companies, communities, lifestyles, and the ecosystem. Conceptualizations 

are forced to keep up with the space-commitment as a way of moving between de-territorialization and re-

reteritorialization. 

 

Keywords: spatial justice, social conflict, environment, space commitment. 

 

 

Introduction 

 

 According to Scott(1998) social conflicts which have their source in environmental 

issues  are rooted  in „the rationale of  wellfare state whose duty is to design political and 

administrative objectives in accordance to the various expectations of  its stakeholders  citizens, 

institutions and companies.. He defined highmodernism “a self confidence in the  linear 

progress due to science and technology, the expansion of production, the design of the social 

order, the growing satisfaction of the human needs and, not the least, the growing control over 

the nature(including human nature)”  

The innovation and the “creative destruction” as the very engines of global capitalism 

were described first by Schumpeters (1948), Harvey (1973, 1982) and others. Castell (1996:4)  

highlighted the "process of industrial mutation that incessantly revolutionizes the economic 

structure from within, incessantly destroying the old one, incessantly creating a new one."  He 

asserted  that  the "spirit of informationalism" is the culture of "creative destruction" accelerated  

to the speed of the optoelectronic circuits that process its signals. Culture means social 

construction of (sense) of reality. Accordingly, the social construction of the technology  as  a 

vector of cultural and societal change  was  just the cultural background of informationalism. 
Nye approaches the "technological sublime" with a large perspective taking it as a very key for 

understanding the American nation's history. He argued, using examples such as natural sites, 

architectural forms, and technological achievements that ordinary people have valued 

intensely. But he also highlighted the politics of perception which actively influenced the 

public, continually appealing to“ emotional configurations that emerge from new social and 

technological conditions” anchoring and legitimizing the idea that “each new configuration to 

some extent undermines and displaces the older ones” (Nye, 1996).  

When we analyse the make-sense process related to the binom technology & progress, 

two aspects are to be taken into account.  First, it is need to identify  institutional and 

organizational, protocols and constraints, the tactics of lobby deployed by transnational 

developers to gain political or local support, as well as their rhetoric of progress surrounding 

these operations.  The strategic communication is part of the management, leadership, costs 

and performance in relation to stated goals.  Secondly, the stake to manage conflicts and 

blockages, or to gain trust and public support depends on the capacity of staffs to provide a 

congruent message to the rationale of the welfare state, that become part of the package 
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assessing the " ability to manage the emotional dynamics that run through society”(1999:4). 

Communication is mentioned among the technological and organizational levels allowing the 

implementation of transnational megaprojects. A critical issue of the long lasting 

implementation is to develop  top-down communication strategies to anchor(center) a favorable 

perspective and to gain public consensus. For this reason the staffs target the cultural pattern 

of pluralist democracies while the lobby tactics tend to transverse the power circuits –usually 

divided/separated by the political affiliation to different parties and doctrines-  to gain both 

political and media support. 

 

Highmodern projects, conflict and identity   

 

According to Boholm and Loefstedt 21, the contestation of local environments that often 

accompanies facility sitting  concerns the roles and meanings of land  and land use within the 

settings of a high modernist planning (Boholm, Loefstedt, 2004: Xii). They divide facilitiy 

sitting  into two main categories. Those that run fairly smoothly  and  are based on cooperation 

and dialogue between companies and stakeholders, and controversial casesthat are 

characterized by the interplay between a range of actors with diverging perspectives: technical 

experts, representatives of  governmental authorities, elected political representatives, lawers, 

academics from diverse disciplines, representatives of interest based organizations, members 

of the local public including those directly affected by the implementation.(p.Xiii). In  Facility 

Siting:Risk, Power and Identity in Land Planning, Boholm și Löfstedt Boholm  grouped a large 

number of studies on Environmental stigma that occurs when an area is seriously affected by 

pollution, toxic contamination or an imminent risk of contamination and pollution due to a 

building in the area22. Communities affected by environmental stigma, whether derived from 

toxic contamination or from the risc stemming from a facility sitted in the neighbourhood, tend 

to become marginalized by, and distrutful of, the Government. 

According to Goffman, deprecated images of the self have negative implications on 

group behaviour. The stygma could be the effect of permanent negative labeling and in certain 

conditions a „spoiled identity”develops as space stygma. A negative label which actually is 

inconsistent with the model of  „normality” by which a social group or society as a whole,  

make sense of reality, could be adopted by its members  as an excuse in case of failure and 

crisis. During advertising and media  campaigns a schismogenetic factor is either triggered or 

is dramatically put in evidence by messages emphasising the collapse of the local communities 

that point to the initiation of developing the rhetorics of salvation around the symbolic figure 

of the investor. In “Culture Contact and Schismogenesis”(1935),  Bateson, coined the term 

„schismogenesis” to explain make-sense processes „out of function” questioning „how 

contradictions could in fact be part of communication systems” and proposed two types of 

schismogenesis for processes wider than individuals and  microgroups: the symmetric 

behaviour (in case of political rivalry, competitors are more oriented to align their own political 

behaviour to each one’s moves instead of  being more sensitive and to adapt their own 

behaviour to market trends)  and the complementary schismogenesis (when a a certain 

behaviour is developed or strengthened in spite of its lack of efficiency or even the dangerous 

feature was yet proved). He explained both "out of function tipicalization"   in terms of a  double 

bind structuration  in contradictory systems of communication evolving  to social pathology 

and  permanent conflict. Thus from the part of the communicator to become aware of the 

cultural risk is to reflect on  codes(categories) chosen to organize the content and under which 

                                                 
21 Assistant head of the Centre for Environment and Sustainability (GMV), Chalmers University of Technology 

and Göteborg University 
22Ǻsa Boholm, Ragnar Löfstedt, Facility siting: Risk, Power and Identity in Land Use Planning, Ed. Earthscan, USA, 2004 
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messages are largely disseminated during long-term campaigns as structured meaning, 

attitudes and behaviour.   

Taking into account that in formal functionalist logic, from Kant to Russell, categories 

are  neat and clearly delimitated, Bateson- the author, among others, of the influential text Steps 

to an Ecology of Mind- has claimed that  ‘double binds’ are based on (logical) paradox, but 

double binds are real. 

He argued that „there are many cases in which confusion about categories and members 

of categories is not an exception” and he concluded that our mental life simply cannot be 

comprehended with formal logic. In Schismogenesis and schismogenetic processes: Gregory 

Bateson reconsidered- with a special view to the political dimensions of schismogenesis 

Thomassen’s attempt to reach a better  understanding of the current socio- political processes 

looking for more appropriate conceptual and methodological tools in Bateson’s work. 

Accordingly, a schismogenetic system ‘functions’ and  is ‘structured’, but it is not functional, 

and it is out of balance,  because the life of our mind  is actually connected  to the larger mind 

of nature and society and things may go wrong at all levels (Bateson cited 

inThomassen,2010:3-4).) As mentioned above, Goffman drew attention  to the  risk that  a 

negative image  may be adopted by members as an  excuse  in case of failure even  it is  actually 

inconsistent with the model of  „normality” by which a social group  makes sense of reality. In 

order to understand  how normality is both affected and  makes sense of group behaviour, 

Bateson  examined the work of some thinkers who tried to develop  a ‘meta-theory’ of 

cognition, consciousness, or epistemology, philosophy of history or“symbol theory” – and they 

struggled with this, immense as such a task  is, as they struggled with the question, indirectly 

at least, of what makes up a pathology or “deformation” within a “healthy” type of 

consciousness, epistemology or symbolization (Thomassen, 2010).  

 

The turn in the epistemology of symbolization 

 

As regards clarity, mention should be made of Uexhull’s approach  to communication 

patterns in nature. Uexkull, a biologist, coined  the concept of the environment (umwelt) and  

created a bi-dimensional model  in terms of  effect world / sense world . A second  distiction  

between  effect net  and sense net,  led him to a (first) biocybernetic model, claiming for  life 

sciences  not  to  remain blind to  significance (Uexkull,  )".  According to Giorgio Agambed: 

 

The biosemiotic turn  in Jakob von Uexküll's analysis occurs in his discussion of the 

animals' relationship with their environment. The umwelt is for them an environment-

world which is "constituted by a more or less broad  series of elements [called] "carriers 

of significance" or "marks" which are the only things that interest each of 

them.(Agambed,The Open;Man and Animal,(Ch.10-Umwelt) 

 

Sebeok extended the biosemiotic approach  to a „global semiotics”, as a logos of bios, which 

encompasses diverse levels from cells -as basic units of  webs of life -  to more complex units 

(such as species or the human society) as well as to more or less complex  languages allowing 

at a certain level the logical and abstract thinking, with the purpose to include the artificial 

intelligence, and treating all these diverse regional semiotics whithin the bios (Sebeok 2002:51-

52).Sebeok pointed to another aspect of major importance for our own attempt to reconsider 

categories and taxonomies underlying the public discourse, due to both the technological 

development and a more extensive definition of codification in terms of „neurobiological 

transmutation from a type of energy to another type of energy” (p.52), thus unifying the role 

of codes and of codification procedures in diverse fields: life science, social science, linguistics, 

others. A most comprehensive pespective can clarify biases and gaps with a view to facilitating 
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new understandings of environmental conflicts linking the methodological creation to the 

change of paradigms and the change of cultural pattern to the decreasing effects of 

communication tactics and operations  that  a semioethics can question and criticize taking into 

consideration legal implications like spatial justice or the law enforcement. 

  

The change of  the social pattern 

 

 The new technologies and their millions of users interact creating  participative 

environments which multiply  microflows of information and knowledge. Defined in terms of 

”affectation”, „microperception” or  „micropolitics” of the internet (Massumi, 2010) the 

Internet transforms political relations  and  „shifts our perceptions along with the ground 

beneath our feet”(Holmes, 2010).  

The technologically based micropolitics is  a distinct  social  pattern  compared  to the 

classical  models of political behavior which has developed new  forms of political agency .  

Moreover, it tends to  produce a bias between the political (centered) mediatization and 

the decentered modes of speaking and acting  through social networking. 

Linking the issue of liability of the judiciary system in the context of environmental 

conflicts, Schlosberg believes that individual organisms and natural systems bear a fair share 

of essential goods and a belonging to a larger community, because its members are able to 

develop and to participate at political decisions. He also points out that the recognition of  

individuals integrity by systems represents a major aspect of justice (Schlosberg:23).  

Schlosberg asserts that justice does not refer only to an equal distribution of goods but 

also to the equal treatment of other people, involving the recognition of their belonging to 

systems and the belonging to a much wider moral and political community, either for receiving 

support either to improve life and lifestyles as well as to participate in the decision making 

process that concerns him. He also adds that the environmental issues surpassed the domestic 

sphere and bigan to mingle with  politics, being a bridge between nature and society. In this 

case the question is no more only the issue of the protection of natural systems, but also the 

ecological health of human communities the poor population being disadvantaged from the 

start. Therefore, space as environment can be approached as a system of intricate maps, 

biosemiotics being part of a "global semiotics"(Sebeok, 2001).Global semiotics allows us to 

operate with diverse definitions of space as well as environments more or less influenced by 

human action. This holistic approach  draws attention to  ecosystems as textures/webs of 

various marks and why, and how the destruction of some, entails cascade effects of the 

destruction of the whole.  Ecological movements took the responsability to protect, and repair  

carriers of significance  which imprint any living environment, the task of associations and 

activists being not only to monitor destructions across the world, but to fully challenge 

responsibility -at any level of complexity - and mobilise the energy of (social) networks in 

order to achieve this mission. According to Petrilli: 

 

Semiotics has the merit of demonstrating that whatever is human, indeed, from a global 

semiotic perspective, whatever is alive involves signs. This is as far as cognitive 

semiotics and global semiotics reach. But semioethics can push this awareness even 

further by relating semiosis to values and focusing on the question of responsibility, 

inescapable responsibility investing human beings as “semiotic animals,” or, if you 

please, “semioethical animals”, which implies the human capacity to take responsibility 

for all of life over the planet. 

                                                 
23David Schlosberg, Defining Environmental Justice, New York, Oxford University Press, 2007 
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The new technologies and  their millions of users work as a sensitive medium which 

multiply interactions, information and knowledge and transform  the  political relations  as well 

as „shift our perceptions along with the ground beneath our feet”(Holmes, 2010). This energy 

is at least in part due to the creative modes in which the “digital natives” use Internet ready to 

influence the high-tech profile. In a conversation with the philosopher Brian Massumi, Nashri 

Himada (2010) develops  the issue of the micropolitics of the Internet: 

The term micropolitics related to microperception and the aesthetics of the Internet 

tends to blur the distance between the mediatization of politics and the decentered modes of 

speaking and action. The new technology act as a lever for the microperception and 

micropolitics of the Internet, forging a new political pattern that includes the space use and the 

protection of the environment. It offers alternatives to traditional models not only through 

spatialized knowledge but also regarding power relations (micro, meso and macro-political 

level), and a new political pattern which includes space and spatial forms of commitment. 

In this way, conceptualizations are forced to keep up with the space-commitment as a 

way of moving between de-territorialization and re-reteritorialization- in online social 

networks compared to systems and institutions which constitute power relations, ie a seemingly 

uncontrollable growth of the capital, while fluid  forms resulting from redeployments of 

intellectual and cultural capital are multiplied by these global networks based on the new 

technologies. 
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Abstract 

 

The construction of reality in postmodern societies is related to complex  make-sense processes, based on both 

mediatization and networking.  Since the decentering effect of new media increased the multiplicity of 

understandings, interpretations, and assessments24 of current  messages and events,  the political rhetoric, and  

the strategic communication (advertising campaigns and lobby) that  usually support the sitting of megaprojects 

during years, had to face  the impact of the network form of the public sphere that featured new modes of talk and  

mobilizes convergence between experts, activists, bloggers and social networks as a public node. 

 

Keywords: Rosia Montana, RMGC, NGOs, media campaigns, interconnected public sphere, public opinion node 

  

Introduction 

 

According to the description made by Yvonne Eich25 “Carpathian gold has been a 

“headline” in the interests of different actors. The Romans, the Austrians and the Soviets 

altogether took more than 1,500 tons of gold from the historic mining district in west-central 

Romania, known as “the Golden Quadrilateral”. In troubled contexts after the fall of 

communism, a controversial exploitation license was obtained by the Rosia Montana Gold 

Corporation company for a period of 20 years, from 1999 to 2019. According to the Ministry 

of Environment and Climatic Changes, the RMGC mining project involves 1346 hectares for 

exploitation, an area of 2388 hectares covered by the license, 300 hectares covered by the lake 

for decanting heavy metals and cyanide, which will permanently represent a risk for the life of 

over 6000 people from the neighboring areas, 4 detonated mountains, 2064 displaced 

properties, 975 destroyed houses, from which 41 are heritage houses, 7 demolished churches, 

dynamited or covered by the cyanide lake, 11 displaced cemeteries, 12.000 tons of cyanide 

every year (a total of 204.000 tons) and only 634 working places for a period of 17 years26.   

 

Eich summarized the arousing dilemma in a challenging mode:  

 

The upshot is a protracted struggle between environmental activists and international 

investors for the future of Rosia Montana. Will the outcome be one based on sustainable 

and democratic governance? Are the politics of Romania and Brussels – the one noted 

for its corruption, the other for the influence of corporate lobbyists – really immune to 

the sirens of a multi-billion dollar industry? 

 

 

 

                                                 
24François Lyotard, The postmodern condition: A report on knowledge, Ed. Manchester University Press, 

Manchester, 1979, p. 16-21 
25 Eich Ivonne, Rosia Montana: The European Union and the continent’s largest open pit gold mine 

project,Future Chalenges, August 24, 2011, article co-authored with Alexandru Firus, 

https://futurechallenges.org/local/rosia-montana-the-european-union-and-the-continents-largest-open-pit-gold-

mine-project/ 
26Ministerul Mediului și Schimbărilor Climatice 
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Analysis 

 

In the introduction of his influential study "Grassrooting the space of flows" Castells 

notes:  

 

The “space of flows,” the concept I advocated a decade ago, represents the 

material arrangements that allow for simultaneity of social practices without territorial 

contiguity27….I refer to a series of dimensions of autonomous expression of social 

meaning in the space of flows, with emphasis on electronic spaces, but in interaction 

with the space of places. I argue that a new dynamics is operating, a dynamics of 

interpenetration of uniformity and autonomy, of domination and resistance, and of 

instrumentality and experience, within the space of flows.  

 

 This simultaneity of social protests related to environment in the space of flows 

endorsed by scientific knowledge and digital communication makes the difference compared 

to classical models of public sphere  and notes the appearance of a "new class of influencers": 

NGOs, scientists and researchers, stars, politicians, bloggers and inhabitants and SME from 

geographic sites,  many of them who currently remained unknown, due to the mass media spiral 

of silence, acquire voices and influence on the Internet.  

While in the early 1970s, Foucault asserted that "power arises from constant 

interconnected network of relationships between individuals", more recently, Castells (1999) 

pointed to the rise of the network power in "the interface between places and flows and between 

cultures and social interests, both in the space of flows and in the space of places" that our 

current study identified throughout the analysis of flows.  

   As indicated by the diagram in the Figure 1, the flows of opinions meet multiple 

frameworks and discourses (at local, national, European, international level) whose preferred 

and normative codes work like sluices28.  

 

 
              Fig.1 The multiple frameworks of interpretation of the European Public Sphere 

 

                                                 
27 our italics 
28 Habermas, 1996. 
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Habermas's approach to the interconnected public sphere allowed to the current study 

to monitor the formation of the node of public attitude favorable to the project (the centering 

effect), and to identify the decentering effect of counter campaigns carried out by NGOs. Thus 

the RMGC case illustrates the networks’ capacity to disseminate relevant knowledge to value 

the site in counterpart to the space stigma developed by the RMGC advertising campaigns, 

based on the deprecated images of the Rosia Montana site. As a consequence, the more gloomy, 

grey and wasted the Rosia Montana site was depicted in videoclips,  the more the emotional 

impact increased and  the  more the economic, social and political legitimicy of the project 

became obvious. It developed over time (from 2006 to 2013) a large favorable trend around 

the project  but, given the magnitude of communication operations  to set a positive node of 

opinion, it contributed indirectly to a polarization of the public between interested groups on 

the one hand, and the civic networks that positioned themselves against the project and the 

awareness of the massive destruction of the site and of the cultural heritage, while claiming for  

alternative solutions and  sustainable development of the site. 

The public debate was focused on the revenues return to the state, and the press and 

experts frentically counting the benefits of the project implementation, taken into account the 

degree of damage to the site, on the one hand, the costly investments in its task to protect the 

heritage and to clean the land. The issue remains highly topical in 2013, according to the 

statements of the Prime - Minister Victor Ponta on September 1, shortly before the explosion 

of protests. He stated that the revenues accruing to the Romanian state from the exploitation of 

deposits were of 2% from the value of the mining production, and after renegotiation was raised 

to 6%.  He also added that the investments that the Romanian state has to do at Rosia Montana 

for the decontamination of the area and the preservation of the archaeological patrimony of 

Roman galleries amount to 150 million euros.  In fact, it might reach a total amount of 480-

500 million euros to be deducted from revenues for a clearer picture of the real benefit. The 

big problem is the issue created. To be more clear, he pointed that “The Romanian state 

revenues are estimated at 3.6 billion euros, .. and those of the company at 2.7 billion $.” 29   But 

beyond the official statement the rumors continued and, to put an end, the government made 

available for the press a number of documents showing that the reported figures varied form a 

document to another. In some documents of the company, the figures were higher than in 

others. While the earnings estimated from the selling of the gold and silver extracted,  amounted 

to 12,449 billion dollars, the total amount communicated by Dragoş Tănase, CEO at RMGC, 

in an interview given to Curierul Național, it was only 10 billion USD. This means that the 

value worth 6% from the production value in the Government's announcement was of 747 

million USD, compared to 600 million USD, representing the RMGC’s appraisals30. At the 

same time, the total amount of profit brought to the Romanian economy including profits for 

Romanian providers and employees was worth 2.96 billion USD. In an interview by Curierul 

Național, Dragoş Tănase raised a new sensible issue: “near 3 billion USD will reach the 

providers, but most likely we will not be able to find it in Romania”31.  

 

 

 

 

The strategic positioning in the Romanian public sphere 

                                                 
29http://www.curierulnational.ro/Eveniment/2013-09 

13/Adevaratele+cifre+ale+proiectului+Rosia+Montana%3F  
30http://www.curierulnational.ro/Eveniment/2013-09-

13/Adevaratele+cifre+ale+proiectului+Rosia+Montana%3F 
31http://www.curierulnational.ro/Specializat/2013-09-09/Doua+tabere+pe+un+munte+de+aur+ 
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Although the Canadian company has been present in the country since 1997, it did not 

invest in promotion operations until 2005. In 2004 a second request for an environmental 

authorization was submitted by RMGC. In this context, the company decided to initiate a 

campaign to promote the mining project to run the next year, in 2005.  That proved a 

controversial one, mainly because it was assigned to GMP Advertising agency, a company 

which started its activity effectively with the contract assigned by RMGC. Regarding the 

strategy of the campaign itself, it was based on several videos, all based on the same image 

schemata: an ex-communist mine left in desolation, waters polluted with iron, zinc and arsenic 

due to excessive mining, people thrown to poverty and unemployment  after the closing of the 

mine, heritage buildings ready to collapse because of the lack of  funds  to consolidate them. 

All videos point to „Gabriel’s solution for Roșia Montană”. This message is placed at the end 

of each of the videos broadcast during the campaign, this rhetoric being designed to persuade 

audiences that the RMGC project is the only solution to these serious problems32. 

Verticalnews.ro labeled the campaigns in terms of „Scores of millions of euros for a mountain 

of gold33.” In an in- depth investigation regarding the Roșia Montană business, Mihai Goțiu, a 

journalist, approaches the image strategy of the company  namely in the chapter called 

„Influence peddling in the Roșia Montană business. Some call it lobby” of his book. There, 

amongst other issues, he analyzed the RMGC’s advertising campaigns and GMP Advertising 

agency’s operations and observed some coincidences.  Firstly he pointed that if at the beginning 

of its existence, RMGC did not need any national communication campaigns, some strategic 

changes underwent only because of the opponents.  Secondly, he highlighted that the GMP 

Advertising was founded in 2005, the same year then the GMP’s PR department announced 

that it has become an independent advertising company. Ileana Măroiu, the managing partner 

at GMP PR, admitted, three years later, that the new advertising company had only two 

important clients at its start: one of them was the RMGC, the other, was Itsy-Bitsy, a radio 

station owned by the family of Felix Tătaru, the founder of GMP34).This breaking inside GMP 

had, amongst others, a less transparent sublayer, since GMP PR became overnight the 

Romanian representative of a powerful American lobby company35.  Another “bizarre 

coincidence” observed by Goțiu refers to the path followed by the company to enter the power 

circle and to gain long term support: 

 

 „for 12 years, between 2000 and 2011, Traian Băsescu’s electoral campaigns for the 

Bucharest Town Hall, the presidential campaigns, the adjournment referendums and 

also PD (then PDL)’s campaigns were coordinated by only one advertising agency, 

GMP Advertising. GMP group laid the foundation of RMGC’s communication. 

Although it can be said in another way: RMGC laid the foundation of creating GMP 

PR36.” 

 

 In other words, Goțiu emphasizes the links between RMGC’s tactics and some 

politicians who chose "to support the mining project". Regarding the choice of GMP as a 

coordinating agency for the advertising campaign, he pointed that "chances that a newborn 

communication company to obtain a client with similar financial means to those of RMGC, 

                                                 
32http://verticalnews.ro/rosia-montana-cea-mai-scumpa-campanie-publicitara-zeci-de-milioane-de-euro-pentru-

un-munte-de-aur/ 
33Idem. 
34http://www.iaa.ro/Articole/Zoom/Gmp-pr-la-nici-doi-ani-de-la-infiintare/Print-2303.html 
35Mihai Goțiu, Afacerea Roșia Montană, Editura Tact,  Cluj-Napoca, p. 92. 
36Idem, p. 91. 
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even in case that he had prior experience as a department in an advertising agency, are rather 

weak "37.  

 
Fig.2 The multiple actors positioning pro/against the RMGC Project 

 

However, the case was repeated in 2007, when Corina Vințan, the former spokesman 

for  Mihai Răzvan Ungureanu, during his tenure of foreign minister between 2004-2007,  

founded her own strategic communication and lobby agency, Link Associates, whose client 

was RMGC. Thirdly, a pattern of the sitting process linking the political rhetoric to the 

financing and networks of personal relations and influence was spotted by the journalists from 

Verticalnews online publication: 

 

“Actually, it’s a different model, in which a big company decides not to seek an already 

known advertising PR or lobby agency, but to support persons close to power groups 

to open their own agencies. Thus, companies count not only on the loyalty of the new-

born agencies, but can also have direct access to political decision makers. 38”  

 

The first RMGC campaign and the rhetoric of salvation  

 

 The controversial advertising campaign of 2005 focused, as we mentioned, on the 

severe problems from Roșia Montană, and on the persuasive force of the message „Gabriel’s 

solution for Roșia Montană” placed at the end of every video clip. Thus, a negative 

                                                 
37Mihai Goțiu, op. cit., p. 92. 
38Idem. 
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schematization was anchored through the paradoxical semiosis based on the locals chosen39 to 

argue in favor of the project, while  the message was clear and obviously outlined: RMGC is 

the only chance to save the area, which is left in degradation. But the testimonial of an ex-

miner, Gabriel Ivașcu, reveals a different position: 

 

 „If this gold continues to remain buried here in the rocks, what’s the point? What’s the 

point if it’s not exploited? This gold mine is thousands of years old. The gold was 

extracted for years but there’s still left. There’s still a lot of gold there... If somebody 

opposes and doesn’t want to exploit it, what’s the point? What’s the point in keeping 

this deposit hidden in the ground? Everybody should ask themselves this question!”.  

 

 
 

The next step in the communication strategy of RMGC was to launch the website 

www.povesteaadevarata.ro, where detailed information regarding the project was posted. 

Moreover the advertising campaign had positive effects, various studies and reports on  the 

campaign influence indicate that the number of the people having  a „very unfavorable or an 

unfavorable opinion” regarding the project decreased by 18%, while the number of the people 

with a „favorable and very favorable opinion” had increased by 14%40.  However a new 

investment made by the company in its own image had to wait two and a half years until the 

next campaign. In the meantime, the company faced numerous obstacles during the 

negotiations with the Romanian authorities, and  it lost lawsuits in court.  In 2006, the mine 

was closed due to the obsolete technology, the lack of necessary investments and a clear 

development plan. The costs supported by RMGC for the closure and rehabilitation operations 

were estimated at 135 million dollars41 . At the same year, Gabriel Resources Ltd (the mother 

company registered in Canada) was  among the signing companies of the Cyanide Code, one 

of  articles providing   „the completion of an expertise by members outside the organisation, at 

the moment when a mining project is proposed42”.In 2008, the archaeological discharge 

certificate, issued by the Ministry of Culture and Cults for the Cârnic Massive from the Roșia 

                                                 
39 http://verticalnews.ro/rosia-montana-cea-mai-scumpa-campanie-publicitara-zeci-de-milioane-de-euro-pentru-

un-munte-de-aur/ 
40 http://verticalnews.ro/rosia-montana-cea-mai-scumpa-campanie-publicitara-zeci-de-milioane-de-euro-pentru-

un-munte-de-aur/ 
41www.contextpolitic.net/rosia-montana 
42International Cyanide Management Code for the manufacture, transport and use of cyanide in the production 

of gold, May 2002 
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Montană area, is revoked by the Court of Appeal of Brașov; the same year, the Court of Appeal 

of Cluj rescinds definitively the urbanism certificate in order to continue the environmental 

impact evaluation procedure, and rejects irrevocably the recourse declared by Alba County 

Council and RMGC against the sentence. Accordingly, Gabriel Resources registered casualties 

of 2.8 million dollars in the third trimester of the year43. On January 1st 2009, through its 

subsidiary Rom Aur S.A., Băișoara project is taken over by Gabriel LTD. In April, the Ministry 

of the Environment at the time, Nicolae Nemirschi, declared that the procedure of the 

environmental impact evaluation of the Roșia Montană project had been resumed since the 

beginning of the year.  

 

The second series of advertising campaigns starting with 2009 

 

  At the same year, the advertising campaigns for RMGC restarted. Bogdan Naumovici, 

on the base of his own company, 23 Communication Ideas, starts taking charge of a new 

campaign together with Leo Burnett, intending to develop it during a three year period. Five 

video spots were made, in which various people were questioned on the street „What are the 

projects in which Romania should invest 4 billion dollars?”. The message concluded: "The new 

Roşia Montană project brings Romania 4 billion dollars, respecting the European 

environmental standards". 

However, the National Audiovisual Council decided to ban the broadcasting of the ads, 

because they may mislead the public. In fact, the amount of money that the Romanian state 

gets after the exploitation is not of 4 billion dollars, but of only 1.8 billion. The remaining 

money up to 4 billion being indirect advantages resulting from the circulation of this capital in 

the economy44. The next step in the campaign was again, a persuasive message to the locals, 

this time having an emotional stronger appeal. The video focuses on Sanda Lungu, a single 

mother of two children, living together with her two teenage children in a house provided by 

the church, only with the pension of 134 lei. Her situation causes the priest’s compassion 

reaching large audiences. The film footage taken at Roşia Montană presents old people, ex-

miners, and unemployed or young people unemployed with any income. Their drama was 

shared by large audiences on all media channels and social networks. The campaign slogan 

was “People from Roşia Montană only want to work”. This time, also, the campaign was a 

success; on the website www.scrisoarecatreromania.ro, videos were posted containing a lot of 

messages submitted by the locals with their request in favor of the mining exploitation. The 

effect was impressive and succeeded in reaching the planned impact. Multiple stories about a 

social drama were told by the people themselves, all gathered on a single platform,  and  

listened over and over by  large audiences both in the media online and in the air, for a total 

number of 109 million times45.The next RMGC campaign was a derivative of the five videos 

banned by the National Audiovisual Council; this time, the Romanian people  were questioned 

about what they would do with 4 billion dollars, they were also addressed questions regarding 

the mining project, and, at the end, RMGC  offered  answers and proposed the solutions. The 

RMGC campaigns were not carried out only in print media and television, but expanded in the 

online media and on social networks. On Facebook, the number of people supporting the 

project was over 715.000; at a certain moment, the image of the online campaign was Crina 

Coco Popescu, the first climber in the world to finish the Seven Volcanoes circuit. Amongst 

the important institutions and organisations supporting the Facebook project is the Technics 

                                                 
43 www.contextpolitic.net/rosia-montana 
44http://verticalnews.ro/rosia-montana-cea-mai-scumpa-campanie-publicitara-zeci-de-milioane-de-euro-pentru-

un-munte-de-aur/ 
45Idem. 
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University of Cluj-Napoca, the football team CFR Cluj and the Romanian Rugby Federation46. 

On the same webpage, there have been installed videogames; for one of them, named “The 

Mining City”, the participants getting the chance to win an iPad 2.  New sites were created. 

Besides the “Letters to Romania”, the website www.rosiamontana.ro, was created where 

visitors were guided in a virtual tour of Roşia Montană village. While the communication 

strategy seemed to be very creative and developed successfully the company announced 

casualties of 21 million euros in the first semester of the year 2010. Clearly the projected image 

became increasingly important to unlock the implementation process as the operations went on 

many fronts. In fact several parallel reports made by experts support a counter campaign carried 

by a line of 47 NGOs (co-ordinated by Alburnus Major) -"Salvați Roșia Montană" (Save the 

Rosia Montana) their data being far from those provided by RMGC company. 

 

The RMGC project after the second series of advertising campaigns 

 

On  May 5, 2010, the problem of using cyanide in mining technologies was discussed 

in the European Parliament in Brussel, which adopted a project of Resolution regarding the ban 

of mining technologies based on cyanide in the EU.  Obviously it created an unfavorable 

circumstance for the RMGC project in Romania. Among the PDL eurodeputees, Monica 

Macovei has been the only to vote in favour of the document, the others, Elena Băsescu, 

Sebastian Bodu, Petru Luhan, Rareș Niculescu, Cristian Preda, Theodor Stolojan and Traian 

Ungureanu have voted against the anti-cyanide resolution47. In 2010, various  requests were 

addressed by the Romanian Academy and NGOs to the National Commission for Historical 

Monuments  to asks the Ministry of Culture to include the Roșia Montană area in the list of 

propositions for the UNESCO patrimony, in order to protect it from the interests of the mining 

investors. The same year, RMGC managed to obtain the urbanism certificate. The president of 

Alba County Council, Ion Dumitrel, affirmed that it is an “awesome” document, which offers 

answers to all of the questions regarding the protection of the environment and cultural 

heritage. In comparison to the certificate made in 2004, counting 100 pages including the ads-

ons, the new document contained almost 4.000 pages.  

In June, The High Justice Court imposed on the Ministry of Environment to grant the 

environmental authorization for the construction of the settling dam and for the disposal pond 

of the cyanurated mud48. The Minister of Environment and Forests, Laszlo Borbely, declared 

that Justice was right and announced that his Ministry will give an intermediary notice for both 

the dams mentioned above. In the meantime in July, Greenpeace Romania and Hungary 

activists blocked the access of the employees in the Roșia Montană Gold Corporation area 

while the Bucharest Court decided that the urbanism certificate for the Roșia Montană project 

is legal and rejects the adjournment request formulated by Greenpeace Romania and the Center 

for Legal Resources49. The minister Laszlo Borbely affirmed that RMGC has consigned at the 

Ministry of the Environment and Forests the project of investment that it proposes to see it 

through in the Apuseni mountains. Therefore, 

Concerning the inclusion of the  Roșia Montană area in the UNESCO patrimony, the 

British architect Dennis G. Rodwell, a UNESCO expert and an ICOMOS member, consultant 

of the Cultural Patrimony Division and of the World Patrimony Center, affirms that this 

                                                 
46https://www.facebook.com/ProiectulRosiaMontana?ref=ts&fref=ts 
47www.contextpolitic.net/rosia-montana 
48www.contextpolitic.net/rosia-montana 
49Idem. 
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proposition coming from non-governmental organisations is opposed to the procedures of the 

institution and it is not funded50. 

In 2011, the RMGC’s shares change again, reducing themselves to two members: 

Gabriel Jersey with 80,69% and Minvest with 19,31%. Then, the Alba County Directorate for 

Culture issues the archaeological load discharge certificate for a part of the Cârnic mountain, 

after approving the preventive archaeological research repport. Although Hungary does not 

agree with the development of the project, the Minister of the Environment Laszlo Borbely 

declares that, even though the neighbor country “has refused the Roșia Montană project in its 

thoroughness”, Romania will not be forced to stop the evaluation procedure51. 

These declarations being made, Romania does not respect the articles of the Espoo 

Convention; according to it, the neighbor countries must be consulted whenever the initiation 

of a project which might affect their environment is planned52.  

At the same year, the General Directorate for Environment from the European Council 

responds to a request from MEDIAFAX, declaring that, at the moment, the EC does not plan 

a legislation for banning the use of cyanide in mining technologies, considering that such a 

measure is not justified with reasons related to health or the protection of the environment, 

even though the euro-parliamentarians had requested in 2010 such a legislation to come out 

until the end of the next year53. In order to get the environment approval and to start the 

exploitation, RMGC decides to lower the level of cyanides planned to be used in the Roșia 

Montană project.  

In 2012, the Alburnus Maior Association (founded in 2000 by the locals and 

householders from Roșia Montană) initiates a media campaign against the mining project. A 

video clip with a great impact was the one in which the actress Maia Morgenstern grasps her 

gold jewelry, saying at the end: “Here you go, gentlemen. All my gold. Just leave us alone.54” 

The organisation had previously started durable development projects in the area, including 

Roșia Montană – Gold’s road (www.drumulaurului.ro) and Bucium – The Country of Daffodils 

(www.buciumanii.ro)55. At the same year, the euro parliamentarian László Tőkés quits from 

UDMR, accusing the permissive position of the European Union regarding the investment from 

Roșia Montană. Also, Alba Iulia Appelate Court (file no. 5159/107/2010) makes public the 

verdict which cancels the urbanism plans associated with the gold mine proposed at Roșia 

Montană, voted by the Roșia Montană Local Council with the Decision no.1 of January 200956. 

After the fall of the Ungureanu government, Jonathan Henry, CEO of Gabriel Resources 

declares that if the gold exploitation project is launched, Romania can win over 30 billion 

dollars. After the financial report of the company showing a loss of 2.6 million dollars in the 

first quarter of year, “the company is currently analyzing the expenditures from all areas, with 

the objective of substantially reducing monthly costs until the new government will advance in 

the project approval process57” The Minister of Economics, Trading and Business Area, Daniel 

Chițoiu, affirms that he is convinced that the mining project from Roșia Montană will be 

launched the same year. These declarations cause powerful reactions from NGOs, and 

                                                 
50Idem. 
51Idem. 
52Convenția privind evaluarea impactului asupra mediului în context transfrontieră, adoptată la Espoo, 25 

februarie 1991 
53www.contextpolitic.net/rosia-montana 
54https://www.youtube.com/watch?v=MhCcDiH92JQ 
55www.contextpolitic.net/rosia-montana 
56Idem. 
57Idem. 
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Alburnus Maior requests prime-minister Victor Ponta, in an open letter, the resignation of 

Minister Chițoiu58. 

 

The protests of 2013 against the mining project 

 

In 2013, the protests reached their climax, through the series of protests initiated against 

the adopting in the Parliament of a law project which would have eased a lot the RMGC’s 

endeavours. With the law project, patrimony rights were assigned and the launch of the cyanide 

exploitation of the gold deposits from Roșia Montană would have been approved. The powerful 

reaction of the protestants came after the approval of this law project. Thousands of people got 

out in the streets in numerous towns in the country, and also abroad, to stop the launch of the 

project and to express their discontent. 

 

 
              Fig.3 The protests in Bucharest on September 1, 2013 

 

 The day of September 1 was one in which the mobilisation reached its highest levels. 

In Romania, there were protests in progress at the same time in București, Roșia Montană, 

Cluj-Napoca, Târgu-Mureș, Constanța, Craiova, Sibiu, Galați, Iași, Bacău, Bârlad, Ploiești, 

Pitești, Hunedoara, Timișoara, Arad, Alba Iulia, Bistrița, Baia Mare, Arad, Oradea, Bistrița, 

Dorohoi, Iași, Piatra-Neamț, Brașov and Gheorgheni. Abroad, protests took place on 

September 1 in London, Lisbon, Madrid, Paris, Rome, Bruxelles, Berlin, Munchen, 

Amsterdam, Maastricht, Copenhaga, Aarhus, Oslo, Helsinki, Prague, Warsaw, Zurich, Viena, 

Budapest, Chișinău, Washington D.C. and New York59. 

                                                 
58http://www.rosiamontana.net/solicit-demiterea-lui-daniel-chitoiu/ 
59http://www.rosiamontana.org/ro/stiri/lista-oraselor-care-pe-1-septembrie-se-alatura-protestului-impotriva-

distrugerii-rosiei 
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Fig. 4 The map of protests in Romania and Europe on September 1 (Photo credit-

http://www.rosiamontana.org/ro/stiri/lista-oraselor-care-pe-1-septembrie-se-alatura-

protestului-impotriva-distrugerii-rosiei) 

 

Conclusion 

 

The mapping of the long lasting polarisation of the public sphere clarified a significant 

aspect of continuity rather than of discontinuity between the discourse techniques and 

mechanisms that imprinted both forms of space still discussed - space of places (local) and 

space of flows (global).  But specifically, the Habermasian model of the interconnected public 

sphere allowed us to go a step further, to methodologically frame the dynamic formation of the 

two poles- nodes of the public opinion: 

On the one hand, widely favorable attitudes towards the RMGC project growing on the 

basis of advertising campaigns and  lobby, developing a strategic "center"  through influential 

relationships, political rhetoric and the orchestration of favourable message in mass media and  

On the other hand a powerful de-centering counter-effect became dominant through 

grassroots campaigns carried out  by NGOs at many levels - local, national and global the civic 

networks behaving as a social systems able to disseminate knowledge, to organize protests and 

to put under pressure the numerous actors and interests  involved. 
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