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Передмова
        Представляємо вашій увазі посібник для читання за темою «Екологія. Захист навколишнього середовища», створений у співпраці учительки англійської мови середньої загальноосвітньої школи 1-1 ст. с. Лучинця  Країло Oксаною Анатоліївною (ОК) та учнями 6-10 класів згаданої школи Юлією Бєглою, Віталієм Вавшко, Романом Анкевичем, Інною Гусятник та Ольгою Країло . Матеріали текстів запозичено у Інтернет-енциклопедії «Вікіпедія» (www.wikipedia.com).  Рекомендуємо скористатись розробленим словником для повнішого розуміння змісту пропонованих текстів. Тестові завдання варто виконувати без опори на прочитаний текст. 

Бажаємо успіху!
Good luck!
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Eugenius Warming
 founded ecology as a scientific discipline

Ecology is the scientific study of the distribution and abundance of life and the interactions between organisms and their natural environment.[1] The environment of an organism includes physical properties, which can be described as the sum of local abiotic factors such as insolation (sunlight), climate, and geology, and biotic ecosystem, which includes other organisms that share its habitat.[2]
The word "ecology" is often used more loosely in such terms as social ecology and deep ecology and in common parlance as a synonym for the natural environment or environmentalism. Likewise "ecologic" or "ecological" is often taken in the sense of environmentally friendly.

The term ecology or oekologie was coined by the German biologist Ernst Haeckel in 1866, when he defined it as "the comprehensive science of the relationship of the organism to the environment."[3] Haeckel did not elaborate on the concept, and the first significant textbook on the subject (together with the first university course) was written by the Danish botanist, Eugenius Warming. For this early work, Warming is often identified as the founder of ecology.[4]
Eugenius Warming
Vocabulary
 Discipline – порядок, дисципліна

 distribution – поширювати, розповсюджувати

 abundance – багатство, сила-силенна

 interaction – взаємодія, вплив один на одного

 environment – середовище, оточення

 includes – містить в собі

 properties – властивості

 local – місцевий

 insolation – сонячне світло

 ecosystem – екосистема

 share – частка

 habitat – місце проживання

 loosely – вільно

 terms – терміни

 parlance – мова, манера розмовляти

 defined – визначив

 comprehensive – зрозуміла

 relationship – спорідненість

 elaborate – старанно розроблений, продуманий

 concept – поняття, ідея

 significant – значний, виразний

True or false test

1. Ecology is the scientific study of the distribution and abundance of life and the interactions between organisms and their relationship.

2. The term ecology or ekologie  was coined by the British biologist Ernest Haeckel in 1866.

3.  The environment of an organism includes physical properties, which can be described as the sum of local abiotic factors.

4. Haeckel did not elaborate on the concept, and the first significant textbook on the subject was written by the German botanist, Eugenius Warming.

5.  For this early work, Warming is often identified as the founder of ecology.

6. The word “ecology” is often used more loosely in such terms as behavioral ecology or deep ecology.   

Prepared by Roman Ankevych

Scope




A coral reef near the Hawaiian islands is an example of a complex marine ecosystem.

Ecology is usually considered as a branch of biology, the general science that studies living organisms. Organisms can be studied at many different levels, from proteins and nucleic acids (in biochemistry and molecular biology), to cells (in cellular biology), to individuals (in botany, zoology, and other similar disciplines), and finally at the level of populations, communities, and ecosystems, to the biosphere as a whole; these latter strata are the primary subjects of ecological inquiry. Ecology is a multidisciplinary science. Because of its focus on the higher levels of the organization of life on earth and on the interrelations between organisms and their environment, ecology draws on many other branches of science, especially geology and geography, meteorology, pedology, genetics, chemistry, and physics. Thus, ecology is considered by some to be a holistic science, one that over-arches older disciplines such as biology which in this view become sub-disciplines contributing to ecological knowledge. In support of viewing ecology as a subject in its own right as opposed to a sub-discipline of biology, Robert Ulanowicz stated that "The emerging picture of ecosystem behavior does not resemble the worldview imparted by an extrapolation of conceptual trends established in other sciences."[5]
Agriculture, fisheries, forestry, medicine, and urban development are among human activities that would fall within Krebs' (1972: 4) explanation of his definition of ecology: where organisms are found, how many occur there, and why.

Ecological knowledge such as the quantification of biodiversity and population dynamics has provided a scientific basis for expressing the aims of environmentalism and evaluating its goals and policies. Additionally, a holistic view of nature is stressed in both ecology and environmentalism.

Consider the ways an ecologist might approach studying the life of honeybees:

· The behavioral relationship between individuals of a species is behavioral ecology — for example, the study of the queen bee, and how she relates to the worker bees and the drones. 

· The organized activity of a species is community ecology; for example, the activity of bees assures the pollination of flowering plants. Beehives additionally produce honey which is consumed by still other species, such as bears. 

· The relationship between the environment and a species is environmental ecology — for example, the consequences of environmental change on bee activity. Bees may die out due to environmental changes (see pollinator decline). The environment simultaneously affects and is a consequence of this activity and is thus intertwined with the survival of the species. 

Scope

Vocabulary

Marine – морський;
Interrelations – співвідношення,

Considered   - вважати;
Cellular – клітинний,
Cell – камера;
Emerging – з’являтися,

Similar – схожий;
Bee – бджола,

Primary – первинний, початковий;
Support – опора, підтримка,

View – пейзаж;
Draws – креслити, виводити,

Environment – середовище;
Urban – міський,

Behavior – поведінка;
Human – людський.
 Answer the questions.

What is Ecology usually considered as?

What is an example of a complex marine ecosystem ?

What is multidisciplinary  science ?

Why is Ecology  a multidisciplinary science ?

Where is an example of marine ecosystem situated? 

On what  levels can organisms be studied? 

Why may bees die?

What is stressed in both ecology  and environmentalism? 

What branches of biology do you know?

What branches of Ecology do you know?

Who was Robert  Ulanowicz? 
Prepared by Julia Behla
[edit] Disciplines of ecology
Main article: Ecology (disciplines)
Ecology is a broad discipline comprising many sub-disciplines. A common, broad classification, moving from lowest to highest complexity, where complexity is defined as the number of entities and processes in the system under study, is:

· Ecophysiology examines how the physiological functions of organisms influence the way they interact with the environment, both biotic and abiotic. 

· Behavioral ecology examines the roles of behavior in enabling an animal to adapt to its environment. 

· Population ecology studies the dynamics of populations of a single species. 

· Community ecology (or synecology) focuses on the interactions between species within an ecological community. 

· Ecosystem ecology studies the flows of energy and matter through the biotic and abiotic components of ecosystems. 

· Systems ecology is an interdisciplinary field focusing on the study, development, and organization of ecological systems from a holistic perspective. 

· Landscape ecology examines processes and relationship in a spatially explicit manner, often across multiple ecosystems or very large geographic areas. 

· Evolutionary ecology studies ecology in a way that explicitly considers the evolutionary histories of species and their interactions. 

· Political ecology connects politics and economy to problems of environmental control and ecological change. 

Ecology can also be sub-divided according to the species of interest into fields such as animal ecology, plant ecology, insect ecology, Marine Ecology, and so on. Another frequent method of subdivision is by biome studied, e.g., Arctic ecology (or polar ecology), tropical ecology, desert ecology, etc. The primary technique used for investigation is often used to subdivide the discipline into groups such as chemical ecology, genetic ecology, field ecology, statistical ecology, theoretical ecology, and so forth. These fields are not mutually exclusive.

Disciplines of ecology

Vocabulary

Disciplines – дисципліна, порядок

comprising – включає, містить в собі

complexity – складність, заплутаність

defined – визначати, давати характеристику

entities – об’єктивне існування, реальність

examines – розглядати, оглядати

influence – вплив

interact – взаэмодіяти, впливати один на одного

environment – оточення, довкілля

behavior – поведінка, манери

enabling – робити можливим, полегшувати

population – популяція

species – рід, порода

community – громада, община

matter – речовина, матеріал

relationship – спорідненість, родинні зв’язки

explicit – зрозумілий, точний

multiple – багаторазовий, чисельний

consider – розглядати, обговорювати

frequent – частий, постійний

subdivision – підрозділ

technique – уміння, методика
investigation – наукове дослідження, вивчення

mutually – обопільність, ваємність 

True or false test

· Ecology is a broad discipline comprising many sub-disciplines.

· Ecophysiology examines how the physiological functions of organisms influence the way they interact with the another organisms.

·  Behavioral ecology examines the roles of behavior in enabling an animal to adapt to its environment.

· Population ecology studies the dynamic of population of a single species.

· Community ecology focuses on the interactions between species within an ecological population.

· Ecosystem ecology studies the flows of energy and matter through the biotic and abiotic components of ecophysiology.

· Evolutionary ecology studies ecology in a way that explicitly considers the evolutionary histories of species and their interactions.

· Political ecology connects politics and economy to problems of environmental control and ecological change.

· Ecology can also be sub-divided according to the species of interest into fields such as tropical ecology, plant ecology, insect ecology, and so on. 

· 10.Another frequent method of subdivision is by biome studied, e.g.,

· Arctic ecology (or polar ecology), tropical ecology, desert       ecology, etc.

· 11. These fields are mutually exclusive. 
    Prepared by Roman Ankevych

[edit] Fundamental principles of ecology
[edit] Levels of ecological organization




Some of the biodiversity of a coral reef.

Ecology can be studied at a wide range of levels, from large to small scale. These levels of ecological organization, as well as an example of a question ecologists would ask at each level, include:

· Biosphere: " What role does concentration of atmospheric carbon dioxide play in the regulation of global temperature?" 

· Region: "How has geological history influenced regional diversity within certain groups of organisms?" 

· Landscape: "How do vegetated corridors affect the rate of movement by mammals among isolated fragments?" 

· Ecosystem: "How does fire affect nutrient availability in grassland ecosystems?" 

· Community: "How does disturbance influence the number of mammal species in African grasslands?" 

· Interactions: "What evolutionary benefit do zebras gain by allowing birds to remove parasites?" 

· Population: "What factors control zebra populations?" 

· Individual: "How do zebras regulate internal water balance?" 

· These levels range from broadest to most specific.[6] 

                                        Fundamental  principles of ecology 

           Vocabulary:

 level – рівень;

 range – ряд;
 scale – шкали;

 include – містить в собі;

 carbon – вуглець;

 regulation – регулювання;
 deversity – розмаїття;

 certain – упевнений;

 within – внутрішній бік;
 rate – ставка;

 movement – рух;
 disturbance – порушення;

 species – рід, порода;

 interactions – взаємодія;
 benefit – вигода;

 remove – віддалення;

 parasites – паразити;
 internal – внутрішні органи;            

           Test:
Finish the sentences:
1. Ecological can be studied at a wide range of levels...

2. These levels of ecological organizations, as well as  an example of a question ecologists would ask…                     

3.Role concentration of atmospheric carbon dioxide play in regulations of global…
 4.Evolutionary benefit do zebras gain by allowing birds to remove…
 5.Disturbance influence the number of mammal species in…
Prepared by Inna Husiatnyk

[edit] Biosphere
Main articles: Biosphere, Biodiversity, and Unified neutral theory of biodiversity
For modern ecologists, ecology can be studied at several levels: population level (individuals of the same species in the same or similar environment), biocoenosis level (or community of species), ecosystem level, and biosphere level.

The outer layer of the planet Earth can be divided into several compartments: the hydrosphere (or sphere of water), the lithosphere (or sphere of soils and rocks), and the atmosphere (or sphere of the air). The biosphere (or sphere of life), sometimes described as "the fourth envelope," is all living matter on the planet or that portion of the planet occupied by life. It reaches well into the other three spheres, although there are no permanent inhabitants of the atmosphere. Relative to the volume of the Earth, the biosphere is only the very thin surface layer that extends from 11,000 meters below sea level to 15,000 meters above.

It is thought that life first developed in the hydrosphere, at shallow depths, in the photic zone. (Recently, though, a competing theory has emerged, that life originated around hydrothermal vents in the deeper ocean. See Origin of life.) Multicellular organisms then appeared and colonized benthic zones. Photosynthetic organisms gradually produced the chemically unstable oxygen-rich atmosphere that characterizes our planet. Terrestrial life developed later, protected from UV rays by the ozone layer. Diversification of terrestrial species is thought to be increased by the continents drifting apart, or alternately, colliding. Biodiversity is expressed at the ecological level (ecosystem), population level (intraspecific diversity), species level (specific diversity), and genetic level.

The biosphere contains great quantities of elements such as carbon, nitrogen, hydrogen, and oxygen. Other elements, such as phosphorus, calcium, and potassium, are also essential to life, yet are present in smaller amounts. At the ecosystem and biosphere levels, there is a continual recycling of all these elements, which alternate between the mineral and organic states.

Although there is a slight input of geothermal energy, the bulk of the functioning of the ecosystem is based on the input of solar energy. Plants and photosynthetic microorganisms convert light into chemical energy by the process of photosynthesis, which creates glucose (a simple sugar) and releases free oxygen. Glucose thus becomes the secondary energy source that drives the ecosystem. Some of this glucose is used directly by other organisms for energy. Other sugar molecules can be converted to molecules such as amino acids. Plants use some of this sugar, concentrated in nectar, to entice pollinators to aid them in reproduction.

Cellular respiration is the process by which organisms (like mammals) break the glucose back down into its constituents, water and carbon dioxide, thus regaining the stored energy the sun originally gave to the plants. The proportion of photosynthetic activity of plants and other photosynthesizers to the respiration of other organisms determines the specific composition of the Earth's atmosphere, particularly its oxygen level. Global air currents mix the atmosphere and maintain nearly the same balance of elements in areas of intense biological activity and areas of slight biological activity.

Water is also exchanged between the hydrosphere, lithosphere, atmosphere, and biosphere in regular cycles. The oceans are large tanks that store water, ensure thermal and climatic stability, and facilitate the transport of chemical elements thanks to large oceanic currents.

[edit] The ecosystem concept
Main article: Ecosystem




The Daintree Rainforest in Queensland, Australia is an example of a forest ecosystem.

A central principle of ecology is that each living organism has an ongoing and continual relationship with every other element that makes up its environment. The sum total of interacting living organisms (the biocoenosis) and their non-living environment (the biotope) in an area is termed an ecosystem. Studies of ecosystems usually focus on the movement of energy and matter through the system.

Almost all ecosystems run on energy captured from the sun by primary producers via photosynthesis. This energy then flows through the food chains to primary consumers (herbivores who eat and digest the plants), and on to secondary and tertiary consumers (either carnivores or omnivores). Energy is lost to living organisms when it is used by the organisms to do work, or is lost as waste heat.

Matter is incorporated into living organisms by the primary producers. Photosynthetic plants fix carbon from carbon dioxide and nitrogen from atmospheric nitrogen or nitrates present in the soil to produce amino acids. Much of the carbon and nitrogen contained in ecosystems is created by such plants, and is then consumed by secondary and tertiary consumers and incorporated into themselves. Nutrients are usually returned to the ecosystem via decomposition. The entire movement of chemicals in an ecosystem is termed a biogeochemical cycle, and includes the carbon and nitrogen cycle.

Ecosystems of any size can be studied; for example, a rock and the plant life growing on it might be considered an ecosystem. This rock might be within a plain, with many such rocks, small grass, and grazing animals -- also an ecosystem. This plain might be in the tundra, which is also an ecosystem (although once they are of this size, they are generally termed ecozones or biomes). In fact, the entire terrestrial surface of the earth, all the matter which composes it, the air that is directly above it, and all the living organisms living within it can be considered as one, large ecosystem.

Ecosystems can be roughly divided into terrestrial ecosystems (including forest ecosystems, steppes, savannas, and so on), freshwater ecosystems (lakes, ponds and rivers), and marine ecosystems, depending on the dominant biotope.

The ecosystem consept


                Vocabulary

Principle – принцип, закон,
chains – ланцюг,

Continual – постійний,
consumer – споживач,

Relationship – зв’язки,
omnivores –всеїдний,

Environment –  оточення, середовище,
waste - пустинний

Total – повний, загальний,
heat – тепло,

Interacting – взаємодія,
decomposition – розпад,

Movement – рух,
might – сила, могутність,

Flow – текти, потік,
nutrients – поживний.

Answer the questions.
What is an example of a forest ecosystem?

What is a central principle of Ecology?

 Where is the Daintree Rainforest situated?

What branches of Ecosystems do you know?

What  produces energy for Ecosystems?

Where do ecosystems capture energy?

What is lost to living organisms when it they work?

From what photosynthetic plants fix nitrogen?

From what photosynthetic plants fix carbon?
 Ecosystems of any size can be studied, can’t they? Why?

What do the primary producers make?

What is included to the freshwater ecosystems?

Prepared by Julia Behla
[edit] Dynamics and stability
Main articles: Biogeochemistry, Homeostasis, and Population dynamics




Much attention has been given to preserving the natural characteristics of Hopetoun Falls, Australia, while allowing ample access for visitors.

Ecological factors that affect dynamic change in a population or species in a given ecology or environment are usually divided into two groups: abiotic and biotic.

Abiotic factors are geological, geographical, hydrological, and climatological parameters. A biotope is an environmentally uniform region characterized by a particular set of abiotic ecological factors. Specific abiotic factors include:

· Water, which is at the same time an essential element to life and a milieu 

· Air, which provides oxygen, nitrogen, and carbon dioxide to living species and allows the dissemination of pollen and spores 

· Soil, at the same time a source of nutriment and physical support 

· Soil pH, salinity, nitrogen and phosphorus content, ability to retain water, and density are all influential 

· Temperature, which should not exceed certain extremes, even if tolerance to heat is significant for some species 

· Light, which provides energy to the ecosystem through photosynthesis 

· Natural disasters can also be considered abiotic 

Biocenose, or community, is a group of populations of plants, animals, microorganisms. Each population is the result of procreations between individuals of the same species and cohabitation in a given place and for a given time. When a population consists of an insufficient number of individuals, that population is threatened with extinction; the extinction of a species can approach when all biocenoses composed of individuals of the species are in decline. In small populations, consanguinity (inbreeding) can result in reduced genetic diversity, which can further weaken the biocenose.
Biotic ecological factors also influence biocenose viability; these factors are considered as either intraspecific or interspecific relations.

Intraspecific relations are those that are established between individuals of the same species, forming a population. They are relations of cooperation or competition, with division of the territory, and sometimes organization in hierarchical societies. 





An antlion lies in wait under its pit trap, built in dry dust under a building, awaiting unwary insects that fall in. Many pest insects are partly or wholly controlled by other insect predators.

Interspecific relations—interactions between different species—are numerous, and usually described according to their beneficial, detrimental, or neutral effect (for example, mutualism (relation ++) or competition (relation --). The most significant relation is the relation of predation (to eat or to be eaten), which leads to the essential concepts in ecology of food chains (for example, the grass is consumed by the herbivore, itself consumed by a carnivore, itself consumed by a carnivore of larger size). A high predator to prey ratio can have a negative influence on both the predator and prey biocenoses in that low availability of food and high death rate prior to sexual maturity can decrease (or prevent the increase of) populations of each, respectively. Selective hunting of species by humans that leads to population decline is one example of a high predator to prey ratio in action. Other interspecific relations include parasitism, infectious disease, and competition for limited resources, which can occur when two species share the same ecological niche. 

The existing interactions between the various living beings go along with a permanent mixing of mineral and organic substances, absorbed by organisms for their growth, their maintenance, and their reproduction, to be finally rejected as waste. These permanent recycling of the elements (in particular carbon, oxygen, and nitrogen) as well as the water are called biogeochemical cycles. They guarantee a durable stability of the biosphere (at least when unchecked human influence and extreme weather or geological phenomena are left aside). This self-regulation, supported by negative feedback controls, ensures the perenniality of the ecosystems. It is shown by the very stable concentrations of most elements of each compartment. This is referred to as homeostasis. The ecosystem also tends to evolve to a state of ideal balance, called the climax, which is reached after a succession of events (for example a pond can become a peat bog).

[edit] Spatial relationships and subdivisions of land
Main articles: Biome and ecozone
Ecosystems are not isolated from each other, but are interrelated. For example, water may circulate between ecosystems by means of a river or ocean current. Water itself, as a liquid medium, even defines ecosystems. Some species, such as salmon or freshwater eels, move between marine systems and fresh-water systems. These relationships between the ecosystems lead to the concept of a biome.

A biome is a homogeneous ecological formation that exists over a large region, such as tundra or steppes. The biosphere comprises all of the Earth's biomes -- the entirety of places where life is possible -- from the highest mountains to the depths of the oceans.

Biomes correspond rather well to subdivisions distributed along the latitudes, from the equator towards the poles, with differences based on the physical environment (for example, oceans or mountain ranges) and the climate. Their variation is generally related to the distribution of species according to their ability to tolerate temperature, dryness, or both. For example, one may find photosynthetic algae only in the photic part of the ocean (where light penetrates), whereas conifers are mostly found in mountains.

Though this is a simplification of a more complicated scheme, latitude and altitude approximate a good representation of the distribution of biodiversity within the biosphere. Very generally, the richness of biodiversity (as well for animal as for plant species) is decreasing most rapidly near the equator and less rapidly as one approach the poles.

The biosphere may also be divided into ecozones, which are very well defined today and primarily follow the continental borders. The ecozones are themselves divided into ecoregions, though there is not agreement on their limits.

Spatial relationships and subdivisions of land

             Vocabulary:
spatial – просторовий;

 relationships – розповідь;

 subdivisions - розділ;
 circulate – рухатись по колу;

 means – середина;

 current – поширенй;

 liquid – рідкий;

 medium – засіб;

 defines – визначити;

 solmon – лосось;

 freshwater – прісноводний;

 move – рухатись;

 marine – морський;

 lead – проводити;

 exists – існувати;

 comprises – становить , входить до стану;

 entirety – щлковитість;

 possible – можливий;

 rather – скоріше;

 distribited – розподіляти;

 latitudes – широта;

 toward – у напрямі;

 diffrences – різниця;

 based – низький;

 environment – оточення;
 range – мeжа; 

 ability – здатність;

 mostby – головним чином;

 simplification – спрощення;
 found – заснувати;

 complicated – ускладнений;

 altitude – висота;

 approximate – приблизний;

 less – менша кількість;

 approach – наближення;

 divide – ділити;

follow – наслідувати;

 divided – межа;

 limits – межі;
Test:
Finish the sentences:
1. For example, water may circulate between ecosystems by means of…

2. Thise relationships between…

3. A biome is homogeneous ecological formation that exists over a large region, such as…

4. Very generally, the richness of biodiversity (as well for animal as for plant species) is decreasing most rapidly near the…

5. The biosphere may also be divided into ecozones , wich are very well defined today and primarily follow the…     

  Prepared by Inna Husiatnyk
[edit] Ecosystem productivity
In an ecosystem, the connections between species are generally related to their role in the food chain. There are three categories of organisms:





The leaf is the primary site of photosynthesis in plants.

· Producers or Autotrophs -- Usually plants or cyanobacteria that are capable of photosynthesis but could be other organisms such as the bacteria near ocean vents that are capable of chemosynthesis. 

· Consumers or Heterotrophs -- Animals, which can be primary consumers (herbivorous), or secondary or tertiary consumers (carnivorous and omnivores). 

· Decomposers or Detritivores -- Bacteria, fungi, and insects which degrade organic matter of all types and restore nutrients to the environment. The producers will then consume the nutrients, completing the cycle. 

These relations form sequences, in which each individual consumes the preceding one and is consumed by the one following, in what are called food chains or food networks. In a food network, there will be fewer organisms at each level as one follows the links of the network up the chain, forming a pyramid.

These concepts lead to the idea of biomass (the total living matter in an ecosystem), primary productivity (the increase in organic compounds), and secondary productivity (the living matter produced by consumers and the decomposers in a given time).



An ecological pyramid.

These last two ideas are key, since they make it possible to evaluate the carrying capacity -- the number of organisms that can be supported by a given ecosystem. In any food network, the energy contained in the level of the producers is not completely transferred to the consumers. The higher up the chain, the more energy and resources are lost. Thus, from a purely energy and nutrient point of view, it is more efficient for humans to be primary consumers (to subsist from vegetables, grains, legumes, fruit, etc.) than to be secondary consumers (consuming herbivores, omnivores, or their products) and still more so than as a tertiary consumer (consuming carnivores, omnivores, or their products). An ecosystem is unstable when the carrying capacity is overrun.

The total productivity of ecosystems is sometimes estimated by comparing three types of land-based ecosystems and the total of aquatic ecosystems. Slightly over half of primary production is estimated to occur on land, and the rest in the ocean.

· The forests (1/3 of the Earth's land area) contain dense biomasses and are very productive. 

· Savannas, meadows, and marshes (1/3 of the Earth's land area) contain less dense biomasses, but are productive. These ecosystems represent the major part of what humans depend on for food. 

· Extreme ecosystems in the areas with more extreme climates -- deserts and semi-deserts, tundra, alpine meadows, and steppes -- (1/3 of the Earth's land area) have very sparse biomasses and low productivity 

· Finally, the marine and fresh water ecosystems (3/4 of Earth's surface) contain very sparse biomasses (apart from the coastal zones). 

Ecosystems differ in biomass (grams carbon per square meter) and productivity (grams carbon per square meter per day), and direct comparisons of biomass and productivity may not be valid. An ecosystem such as that found in taiga may be high in biomass, but slow growing and thus low in productivity. Ecosystems are often compared on the basis of their turnover (production ratio) or turnover time which is the reciprocal of turnover.

Humanity's actions over the last few centuries have seriously reduced the amount of the Earth covered by forests (deforestation), and have increased agro-ecosystems. In recent decades, an increase in the areas occupied by extreme ecosystems has occurred, such as desertification.

Ecosystem productivity

Vocabulary

Species - види

Food chain – харчовий ланцюжок

Site - місце

To be capable of – бути здатним

Vent - вхід

Consumer - споживач

Insect - комаха

Restore - відновлювати

Nutrient – поживна речовина

Sequence - відносини

Preceding - попередній

Network – сітка, тут - ланцюжок

Link - ланка

Matter – речовина, матерія

Compound -  складник

Evaluate - оцінювати

Capacity - здатність

Transfer - передавати

Efficient - продуктивний

To subsist - існувати

Overrun - перевищувати

To be estimated - оцінювати

Aquatic - водний

Dense – питома вага

Marsh - болото

Sparse - обмежений

Comparison - порівняння

To be valid – дійсний, вірний

Turnover - кругообіг

Reciprocal - взаємний

Reduce - зменшувати

Amount - кількість

Increase – збільшити

Test
Find the words in the text according to the definitions:

1. The number of organisms that can be supported by a given ecosystem.

2. Ecosystems, high in biomass but slowly growing and low in productivity.

3. Degrade organic matters of all types and restore nutrients to the environment.

4. The total living matter in an ecosystem.

5. All the system of links up the food chain.

6. The living matter produced by consumers and the decomposers in a given time.

Task
Find the sentences which dials with the humans’ harm given to the ecosystem productivity.

Prepared by OK

[edit] Ecological crisis
Main article: Ecological crisis




The retreat of Aletsch Glacier in the Swiss Alps (situation in 1979, 1991 and 2002), due to global warming.

Generally, an ecological crisis occurs with the loss of adaptive capacity when the resilience of an environment or of a species or a population evolves in a way unfavourable to coping with perturbations that interfere with that ecosystem, landscape or species survival (Note: The concept of resilience is not universally accepted in ecology, and moreso represents a contingent within the field that take a holist view of the environment. There are also many ecologists that take a reductionistic perspective and that believe that the enviornment, at base, is indeterministic). It may be that the environment quality degrades compared to the species needs, after a change in an abiotic ecological factor (for example, an increase of temperature, less significant rainfalls)[citation needed]. It may be that the environment becomes unfavourable for the survival of a species (or a population) due to an increased pressure of predation (for example overfishing). Lastly, it may be that the situation becomes unfavourable to the quality of life of the species (or the population) due to a rise in the number of individuals (overpopulation).

Ecological crises vary in length and severity, occurring within a few months or taking as long as a few million years. They can also be of natural or anthropic origin. They may relate to one unique species or to many species, as in an Extinction event. Lastly, an ecological crisis may be local (as an oil spill) or global (a rise in the sea level due to global warming).

Sometimes, an ecological crisis can be a specific and reversible phenomenon at the ecosystem scale. But more generally, the crises impact will last. Indeed, it rather is a connected series of events, that occur till a final point. From this stage, no return to the previous stable state is possible, and a new stable state will be set up gradually (see homeorhesy).

Lastly, if an ecological crisis can cause extinction, it can also more simply reduce the quality of life of the remaining individuals. Thus, even if the diversity of the human population is sometimes considered threatened (see in particular indigenous people), few people envision human disappearance at short span. However, epidemic diseases, famines, impact on health of reduction of air quality, food crises, reduction of living space, accumulation of toxic or non degradable wastes, threats on keystone species (great apes, panda, whales) are also factors influencing the well-being of people.

Due to the increases in technology and a rapidly increasing population, humans have more influence on their own environment than any other ecosystem engineer.

Ecological crisis
Vocabulary

Retreat - відступ
Glacier - льодовик
Due - внаслідок
Occur – виявлятися, траплятися
Resilience - гнучкість
Evolve - розвиватися
Unfavourable - несприятливий
Perturbation - збудник
Interfere - втручатися
Survival - виживання
Within – у межах
Holist - біблейний
View – точка зору
Reductionistic - зменшення
Indeterministic - неозначений
Signific - значний
Pressure – тиск, вплив
Predation – хижацьке використання природних ресурсів
Length - протяжність
Severity - частота
Relate- співвідноситись
Extinction - вимирання
Oil spill – вилив нафти
Reversible - відновлюваний
Impact - поштовх
Cause - спричиняти
Threaten - загрожувати
Envision - передбачати
Famine - голод
Reduction - скорочення
Waste - відходи
Rapid - швидкий
Test

Find the words in the text according to their definitions:
1. Ecological crisis, related to many species.

2. The situation, unfavourable to the quality of life due to a rise in a number of  individuals.

3. The event which occurs with the loss of adaptive capacity when the resilience of an environment or the species evolves in a way unfavourable to coping with preturberations.

4. The factors which leads to the ecological crisis.

5. The ecological crisis which influences all the species on the earth.

6. The ecosystem engineer who has more influence on their own environment than any other one.
Task
Find the factors which cause the ecological crisis. 

Prepared by OK

Natural environment

From Wikipedia, the free encyclopedia

Jump to: navigation, search
This article is about the natural environment. For other uses, see environment.

See also: Nature 





Much attention has been given to preserving the natural characteristics of Hopetoun Falls, Australia, while allowing ample access for visitors.

The natural environment, commonly referred to simply as the environment, is a term that encompasses all living and non-living things occurring naturally on Earth or some region thereof.

[image: image11.png]


[edit] Terminology and concept




Devil's Punchbowl Waterfall, New Zealand.

The concept of the natural environment can be broken down into a few key components:

· Complete ecological units that function as natural systems without massive human intervention, including all vegetation, animals, microorganisms, rocks, atmosphere and natural phenomena that occur within their boundaries. 

· Universal natural resources and physical phenomena that lack clear-cut boundaries, such as air, water, and climate, as well as energy, radiation, electric charge, and magnetism, not originating from human activity. 

The natural environment is contrasted with the built environment, which comprises the areas and components that are strongly influenced by man. A geographical area is regarded as a natural environment (with an indefinite article), if the human impact on it is kept under a certain limited level (similar to section 1 above). This level depends on the specific context, and changes in different areas and contexts. The term wilderness, on the other hand, refers to Earth that has not been modified by human activity.

[edit] Composition
Earth science (also known as geoscience, the geosciences or the Earth Sciences), is an all-embracing term for the sciences related to the planet Earth [1]. There are four major disciplines in earth sciences, namely geography, geology, geophysics and geodesy. These major disciplines use physics, chemistry, biology, chronology and mathematics to build a qualitative and quantitative understanding of the principal areas or spheres of the Earth system. Earth science generally recognizes 4 spheres, the lithosphere, the hydrosphere, the atmosphere, and the biosphere[2]; these correspond to rocks, water, air, and life. Some practitioners include, as part of the spheres of the Earth, the cryosphere (corresponding to ice) as a distinct portion of the hydrosphere, as well as the pedosphere (corresponding to soil) as an active and intermixed sphere.

[edit] Geological activity




A volcanic fissure and lava channel.

The Earth's crust, or Continental crust, is the outermost solid land surface of the planet, is chemically and mechanically different from underlying mantles, and has been generated largely by igneous processes in which magma (molten rock) cools and solidifies to form solid land. Plate tectonics, mountain ranges, volcanoes, and earthquakes are geological phenomena that can be explained in terms of energy transformations in the Earth's crust[3], and might be thought of as the process by which the earth resurfaces itself. Beneath the earth's crust lies the mantle which is heated by the radioactive decay of heavy elements. The mantle is not quite solid and consists of magma which is in a state of semi-perpetual convection. This convection process causes the lithospheric plates to move, albeit slowly. The resulting process is known as plate tectonics.[4]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_environment" \l "cite_note-adams_tectonics-4#cite_note-adams_tectonics-4" \o "" [5]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_environment" \l "cite_note-5#cite_note-5" \o "" [6]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_environment" \l "cite_note-oldroyd_tectonics-6#cite_note-oldroyd_tectonics-6" \o "" [7] Volcanoes result primarily from the melting of subducted crust material. Crust material that is forced into the Asthenosphere melts, and some portion of the melted material becomes light enough to rise to the surface, giving birth to volcanoes.[5]
[edit] Oceanic activity




Polar bears on the sea ice of the Arctic Ocean, near the North Pole.





The shore of the Pacific Ocean in San Francisco, California.

An ocean is a major body of saline water, and a principal component of the hydrosphere. Approximately 71% of the Earth's surface (an area of some 361 million square kilometers) is covered by ocean, a continuous body of water that is customarily divided into several principal oceans and smaller seas. More than half of this area is over 3,000 meters (9,800 ft) deep. Average oceanic salinity is around 35 parts per thousand (ppt) (3.5%), and nearly all seawater has a salinity in the range of 30 to 38 ppt. Though generally recognized as several 'separate' oceans, these waters comprise one global, interconnected body of salt water often referred to as the World Ocean or global ocean.[8]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_environment" \l "cite_note-UNAoO-8#cite_note-UNAoO-8" \o "" [9] This concept of a global ocean as a continuous body of water with relatively free interchange among its parts is of fundamental importance to oceanography.[10]
The major oceanic divisions are defined in part by the continents, various archipelagos, and other criteria: these divisions are (in descending order of size) the Pacific Ocean, the Atlantic Ocean, the Indian Ocean, the Southern Ocean (which is sometimes subsumed as the southern portions of the Pacific, Atlantic, and Indian Oceans), and the Arctic Ocean (which is sometimes considered a sea of the Atlantic). The Pacific and Atlantic may be further subdivided by the equator into northerly and southerly portions. Smaller regions of the oceans are called seas, gulfs, bays and other names. There are also salt lakes, which are smaller bodies of landlocked saltwater that are not interconnected with the World Ocean. Two notable examples of salt lakes are the Aral Sea and the Great Salt Lake.

[edit] Atmosphere, climate and weather
Main articles: Earth's atmosphere, climate, and weather




Atmospheric gases scatter blue light more than other wavelengths, creating a blue halo when seen from space.

The atmosphere of the Earth serves as a key factor in sustaining the planetary ecosystem. The thin layer of gases that envelops the Earth is held in place by the planet's gravity. Dry air consists of 78% nitrogen, 21% oxygen, 1% argon and other inert gases, carbon dioxide, etc.; but air also contains a variable amount of water vapor. The atmospheric pressure declines steadily with altitude, and has a scale height of about 8 kilometres at the Earth's surface: the height at which the atmospheric pressure has declined by a factor of e (a mathematical constant equal to 2.71...).[11]

 HYPERLINK "http://en.wikipedia.org/wiki/Natural_environment" \l "cite_note-11#cite_note-11" \o "" [12] The ozone layer of the Earth's atmosphere plays an important role in depleting the amount of ultraviolet (UV) radiation that reaches the surface. As DNA is readily damaged by UV light, this serves to protect life at the surface. The atmosphere also retains heat during the night, thereby reducing the daily temperature extremes.

Atmosphere, climate and

weather 

Vocabulary

Scatter- розсіюють
Creating – утворюють
Halo – ореол
Serve – служити
Sustain – підтримувати
Layer – шар
Envelope – огортати
Contain – містити
Variable – різноманітний  
Amount – кількість
Vapor – пара
Pressure – тиск
Decline – спадає
Steadily – постійно
Altitude – висота над рівнем моря
Scale height – шкала висот
Surface – поверхня
Factor – коефіцієнт  
Constant – стале
Equal – рівний
Reach – досягати
Damage – пошкодження
Protect – захищати
Retain – затримувати
Heat – тепло
Thereby – таким чином
Reduce – зменшувати
Extremes – крайній

Test

Find in the text the equivalents

to the word-combinations:

· Атмосферний тиск;
· Ключовий фактор;
· Захищати життя;
· Блакитний ореол;
· Атмосфера Землі;
· Екосистема планети;
· Математичне стале;
· Ультрафіолетове випромінювання;
· Атмосферні гази;
· Водяна пара;
· Видимий з космосу;
· Крайня температура.
          Prepared by Olha Krailo
 [edit] Effect of global warming




The retreat of Aletsch Glacier in the Swiss Alps (situation in 1979, 1991 and 2002), due to global warming.





Another view of the Aletsch Glacier in the Swiss Alps, which due to global warming, has been decreasing.

The potential dangers of global warming are being increasingly studied by a wide global consortium of scientists, who are increasingly concerned about the potential long-term effects of global warming on our natural environment and on the planet. Of particular concern is how climate change and global warming caused by anthropogenic, or human-made releases of greenhouse gases, most notably carbon dioxide, can act interactively, and have adverse effects upon the planet, it's natural environment and humans' existence. Efforts have been increasingly focused on the mitigation of greenhouse gases that are causing climatic changes, on developing adaptative strategies to global warming, to assist humans, animal and plant species, ecosystems, regions and nations in adjusting to the effects of global warming. Some examples of recent collaboration to address climate change and global warming include:

· The United Nations Framework Convention Treaty and convention on Climate Change, to stabilize greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous anthropogenic interference with the climate system.[13] 

· The Kyoto Protocol, which is the protocol to the international Framework Convention on Climate Change treaty, again with the objective of reducing greenhouse gases in an effort to prevent anthropogenic climate change.[14] 

A significantly profound challenge is to identify the natural environmental dynamics in contrast to environmental changes not within natural variances. A common solution is to adapt a static view neglecting natural variances to exist. Methodologically, this view could be defended when looking at processes which change slowly and short time series, while the problem arrives when fast processes turns essential in the object of the study.

Effect of global warming

Vocabulary
Retreat - відступ

Glacier - льодовик

Decrease - зменшення

Concern - хвилюватися

Particular - особливий

Release – випуск, тут - викиди

Greenhouse – теплиця, парник

Notably - значно

Adverse - ворожий

Effort - зусилля

Cause - спричиняти

Adjust – регулювання
Collaboration - співпраця

Include - включати

Framework – кістяк, база

Treaty - договір

Interference - втручання

Reduction - скорочення

Profound - поглиблений

Challenge – заклик, виклик

Variances  - розбіжності, коливання

Solution - вирішення

Neglect - нехтувати

Essential – істотне

Test

Find the words in the text according to the definitions:

1. The growing of the average temperature caused by releases of gases.

2. Climatic changes caused by effects like greenhouse effect.

3. The treaty to stabilize the greenhouse gas concentrations.

4. The protocol of reducing greenhouse gases in an effort to prevent anthropogenic climate change.

Find in the text the cause of greenhouse effect and the international treaties made to prevent anthropogenic climate change.

Prepared by OK
[edit] Life




Female mallard and ducklings - reproduction is essential for continuing life

Main articles: Life and Biosphere
Although there is no universal agreement on the definition of life, scientists generally accept that the biological manifestation of life is characterized by organization, metabolism, growth, adaptation, response to stimuli and reproduction.[15] Life may also be said to be simply the characteristic state of organisms.

Properties common to terrestrial organisms (plants, animals, fungi, protists, archaea and bacteria) are that they are cellular, carbon-and-water-based with complex organization, having a metabolism, a capacity to grow, respond to stimuli, and reproduce. An entity with these properties is generally considered life. However, not every definition of life considers all of these properties to be essential. Human-made analogs of life may also be considered to be life.

The biosphere is the part of Earth's outer shell — including air, land, surface rocks and water — within which life occurs, and which biotic processes in turn alter or transform. From the broadest geophysiological point of view, the biosphere is the global ecological system integrating all living beings and their relationships, including their interaction with the elements of the lithosphere (rocks), hydrosphere (water), and atmosphere (air). Currently the entire Earth contains over 75 billion tons (150 trillion pounds or about 6.8 x 1013 kilograms) of biomass (life), which lives within various environments within the biosphere.[16]
Life

Vocabulary

Female - самка
Mallard - 

Reproduction - відтворення
Essential – необхідний, істотний

Although - хоча

Agreement - згода

Accept - прийняти

Manifestation - прояв

Growth - ріст

Response – відповідати, відгукуватись

Property – власність, властивість

Common - спільний

Terrestrial - земний

Cellular - клітинний

Capacity - здатність

Entity – буття 

Shell  - оболонка, раковина

Occur - траплятися

Alter - змінюватися

Broad - широкий

Currently – поточно, на даний момент

Entire – суцільний, повний, тут - вся

Within – у межах 

Test

Find the words on the text according to the definitions:
1. It is essential for continuing the life.

2. Properties common to the terrestrial organisms.

3. The characteristic state of organisms.

4. The part of Earth’s shell within which life occurs.

5. The processes of living organisms.

6.   The amount of living beings on the Earth. 

Task

Find the common properties for all living beings.

How can the state of environment influence these processes?

Prepared by OK
 [edit] Ecosystems




A coral reef near the Hawaiian islands is an example of a complex marine ecosystem.

An ecosystem is a natural unit consisting of all plants, animals and micro-organisms (biotic factors) in an area functioning together with all of the non-living physical (abiotic) factors of the environment.[17]
Central to the ecosystem concept is the idea that living organisms are continually engaged in a highly interrelated set of relationships with every other element constituting the environment in which they exist. Eugene Odum, one of the founders of the science of ecology, stated: "Any unit that includes all of the organisms (ie: the "community") in a given area interacting with the physical environment so that a flow of energy leads to clearly defined trophic structure, biotic diversity, and material cycles (ie: exchange of materials between living and nonliving parts) within the system is an ecosystem."[18] The human ecosystem concept is then grounded in the deconstruction of the human/nature dichotomy, and the emergent premise that all species are ecologically integrated with each other, as well as with the abiotic constituents of their biotope.

Ecosystems can be bounded and discussed with tremendous variety of scope, and describe any situation where there is relationship between organisms and their environment. If humans are part of the organisms, one can speak of a 'human ecosystem'. As virtually no surface of the earth today is free of human contact, all ecosystems can be more accurately considered as human ecosystems, or more neutrally as human-influenced ecoystems.

[edit] Biomes


Map of Terrestrial biomes classified by vegetation.

Biomes are terminologically similar to the concept of ecosystems, and are climatically and geographically defined areas of ecologically similar climatic conditions such as communities of plants, animals, and soil organisms, often referred to as ecosystems. Biomes are defined based on factors such as plant structures (such as trees, shrubs, and grasses), leaf types (such as broadleaf and needleleaf), plant spacing (forest, woodland, savanna), and climate. Unlike ecozones, biomes are not defined by genetic, taxonomic, or historical similarities. Biomes are often identified with particular patterns of ecological succession and climax vegetation.





The High Peaks Wilderness Area in the 6,000,000-acre (2,400,000 ha) Adirondack Park
[edit] Wilderness
Wilderness is generally defined as a natural environment on Earth that has not been directly modified by human activity. Ecologists consider wilderness areas to be an integral part of the planet's self-sustaining natural ecosystem (the biosphere).

The word, "wilderness", derives from the notion of wildness; in other words that which is not controllable by humans. The word's etymology is from the Old English wildeornes, which in turn derives from wildeor meaning wild beast (wild + deor = beast, deer).[19] From this point of view, it is the wildness of a place that makes it a wilderness. The mere presence or activity of people does not disqualify an area from being "wilderness." Many ecosystems that are, or have been, inhabited or influenced by activities of people may still be considered "wild." This way of looking at wilderness includes areas within which natural processes operate without very noticeable human interference.

Biomes
Vocabulary

Similar - подібний
Defined - визначений
Soil - грунт
Refer - відноситись
Shrub - чагарник
Broadleaf - широколисний
Needeleaf - голчастий
Particular - особливий
Pattern - модель
Succession - послідовність
Climax - кульмінаційний
Vegetation – ріст, розвиток
Test
Find the odd word in the group:

1. Biome, ecosystem, ecozone.

2. Forest, needleleaf, savanna.

3. Genetic similarities, ecological succession, climax vegetation.

4. Plants, animals, climate.

Wilderness
Vocabulary
      Wilderness – дикий світ
      Consider - визначати
     Directly - прямо
     Modify - змінювати
     Sustain - підтримувати
     Derive - походити
     Notion - поняття
     Etymology – походження                                                      
     Mere - простий
     Interference – вплив

How can people, living in wilderness, keep it really wild?
Prepared by OK

[edit] Challenges


       



Before flue gas desulfurization was installed, the air-polluting emissions from this power plant in New Mexico contained excessive amounts of sulfur dioxide
BelgiumSummer field in  (Hamois). The blue flower is Centaurea cyanus and the red one a Papaver rhoeas.

It is the common understanding of natural environment that underlies environmentalism — a broad political, social, and philosophical movement that advocates various actions and policies in the interest of protecting what nature remains in the natural environment, or restoring or expanding the role of nature in this environment. While true wilderness is increasingly rare, wild nature (e.g., unmanaged forests, uncultivated grasslands, wildlife, wildflowers) can be found in many locations previously inhabited by humans.

Goals commonly expressed by environmental scientists include:

· Reduction and clean up of pollution, with future goals of zero pollution; 

· Cleanly converting nonrecyclable materials into energy through direct combustion or after conversion into secondary fuels; 

· Reducing societal consumption of non-renewable fuels; 

· Development of alternative, green, low-carbon or renewable energy sources; 

· Conservation and sustainable use of scarce resources such as water, land, and air; 

· Protection of representative or unique or pristine ecosystems; 

· Preservation of threatened and endangered species extinction; 

· The establishment of nature and biosphere reserves under various types of protection; and, most generally, the protection of biodiversity and ecosystems upon which all human and other life on earth depends. 

Very large development projects - megaprojects - pose special challenges and risks to the natural environment. Major dams and power plants are cases in point. The challenge to the environment from such projects is growing because more and bigger megaprojects are being built, in developed and developing nations alike.

Ecosystems

Vocabulary
Unit – цикл, спільнота   
Engage - залучати
Interrelated - співвідносний
Set - набір
Constitute – встановлювати, складати
State - стверджувати
Include - включати
Flow - потік
Define- визначати
Diversity - різноманітність
Emergent- критичний
Premise  - передумова
Bound - обмежувати
Variety - різноманітність
Scope - погляд
Surface - поверхня
Accurately – точно

Task
Find the definitions to the words:

Ecosystem

Human ecosystem

Can all the ecosystems be  considered as human ones?
Challenges

Vocabulary

      Flue - димар
      Install - встановлювати
      Pollute - забруднення
      Emission - викид 

      Excessive - надлишковий
      Amount  - кількість
      Broad - широкий
      Advocate - захищати
      Restore - відновлювати
      Expand - поширювати
      Previously - попередньо
      Goal - мета
      Reduction - зменшення
      Convert - перетворення
      Recycle– повторне використання
      Fuel   - пальне
     Source- джерело
     Sustain - підтримувати
     Scarce - невідновлюваний
     Threatened – перебувати

      під загрозою                                                                                                                                                                                                             
     Extinction - вимирання
     Pose - завдання
     Dam – гребля, дамба
Task
    Read the ecological goals

.    Which of them do you find the 

     one of the  most importance?

       Prepared by OK
