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I[NPEJNCIIOBUE

Hacrosmee mocobue mpeaHazHadeHO sl CTYJEHTOB MEPBOTO U BTOPOTO KYpPCOB
IKOJIOTUYECKUX CTenuanbHOCTel ¢ ypoBHeM Intermediate/Upper-Intermediate u conepxut
ayTEHTUYHBIE MaTepuaibl W 3aJlaHus MO AHTIMHCKOMY SI3BIKY JUIS CICIHATBHBIX IeNIen
(ESP). TIlocoOme cocTaBieHO B COOTBETCTBUHM C TPeOOBAaHUSMHU IIPOrPAaMMBbI  I10
aHTIIUICKOMY SI3BIKY ISl HES3BIKOBBIX CHEIMAIBHOCTEH BBICIINX YY€OHBIX 3aBEJCHUN H
MOXKET OBITh PEKOMEHJIOBAaHO K WCIIOJb30BAaHUIO, KaK I ayJuTOPHOW, Tak H
CaMOCTOSITENIbHON paOOTBHI.

[Tocobue cocTtouT w3 ABYX paszaenoB. IlepBblii pasznen BKIIOYaeT B ceOsl IIECTb
YPOKOB, KOTOPBIE COAEPKAT TEKCTHI JJIsI U3y4aloIero YTCHHS, YIPaKHEHUSI Ha 0TpaboTKy
U 3aKpelyieHue HOBOW JIEKCHKH, CIIOBOOOpa30BaHUE, YMEHHE ONEPUPOBATH TEPMHUHAMH,
OTpabOTKy HABBIKOB YCTHOIO M MHCbMEHHOIO [E€pPEBOJIa, MOHOJOTHYECKOH H
IMAJIOTHYECKON peun. Psn yrmpaskHeHHid TperoiaaraeT TBOPYECKOe Y4acTue CTyIeHTOB U
npeJcTaBiIeH B (popMe Mpe3eHTaluii, JOKIa 0B.

Bropoit  pazmen  COmEpKUT  TEKCTBl  JyIsl  JOMOJHUTEIBHOTO  YTEHHS,
npeIHa3HauYeHHBIE I CAMOCTOSTENIbHOM pabOThI CTYIEHTOB.

B ydeOHOM mocoOWM MCTONB30BaHBI OPUTHHAIBHBIE TEKCTHl W3 PA3IMYHBIX KHHT,
oCcOOMI MO CTIeNUaIbHOCTH U 3JIEKTPOHHBIX PECYPCOB.

Marepuainsl ocoOust IPONUTH anpoOaIuio B CTYIEHYECKUX TPyIIIax.
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Part I.
UNIT 1. SUBJECT OF ECOLOGY

1.1 STUDY OF LIFE

PRE-READING

Task 1. Read the words correctly, mind the stress.

Biotic, physiology, discipline, temporary, analysis, generate, dynamic, concep-
tual, existence, establishment, species, investigate, diverse, emphasize, significant,
crucial, sustainable, permanent.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What is ecology?

2. What does ecology as a science deal with?

3. Who was the founder of ecology as a science?

4. Is it important to know the main problems of ecology and why?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Ecology

Ecology is a sub-discipline of biology, or the study of life. Ecology is the divi-
sion of scientific study focusing on organisms and their interactions with the envi-
ronment. Ecology further researches and examines ecosystems and the network or re-
lationships amongst all aspects of the environment. The term ecosystem refers to both
the biological and physical elements within an environment. For example, physical
components within an ecosystem consist of such elements as the soil and the land,
while the biotic or living components include animals and plants. Ecosystems can be
permanent or temporary and are always changing. Ecology examines such disciplines
as the distribution of organisms within a given environment as well as the diversity,
quantities and varieties of life in a particular habitat or ecosystem. Further studies in
ecology focus on the movement of materials and flow of energy within groups of liv-
ing organisms. Ecosystems are always changing and through ecological studies scien-
tists and researchers can map and understand such changes to help us understand the
world we live in.

The subject matter of ecology is normally divided into four broad categories:
physiological ecology, having to do with the response of single species to environ-

mental conditions such as temperature or light; population ecology, usually focusing
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on the abundance and distribution of individual species and the factors that cause
such distribution; community ecology, having to do with the number of species found
at given location and their interactions; and ecosystems ecology, having to do with
the structure and function of the entire suite of microbes, plants, and animals, and
their abiotic environment, and how the parts interact to generate the whole. This
branch of ecology often focuses on the energy and nutrient flows of ecosystems, and
when this approach is combined with computer analysis and simulation we often call
it systems ecology. Evolutionary ecology, which may operate at any of these levels
but most commonly at the physiological or population level, is a rich and dynamic
area of ecology focusing on attempting to understand how natural selection devel-
oped the structure and function of the organisms and ecosystems at any of these
levels.

There are many practical reasons for studying the discipline of ecology.
Knowledge gained from ecological studies can be useful in such areas as wetland and
resource management, city planning or urban ecology, as well as human ecology or
the understanding of humans and social interaction. Long-term ecological studies
provide a conceptual framework for understanding ecosystems over periods of time
and space. The components comprising ecological studies can be as small as singular
cells and as large as rainforest growth and decline over the period of a decade. Ecolo-
gy embraces the conceptual belief that the world we live in is a whole comprised of
many various parts and levels all working, changing and interacting together. Ecolog-
ical studies typically organize these components into three levels or categories: or-
ganisms, populations, and communities. Populations are created by the interactions of
organisms and communities by the interactions of populations. These individual parts
change in relation to each other as well as in relation to time and space.

Levels of Organization of Ecology. (Credit: Erle Ellis)
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The establishment of ecology as a field of biological science was first named in
1866 by the German biologist Ernst Haeckel. Haeckel coined the term ecology as re-
ferring to the study of all the complex interactions that are caused by the conditions
of the struggle of existence. Other forefathers of the field of ecology include Carl
Linnaeus who inaugurated a study known as the economy of nature that influenced
the later works of Charles Darwin and Alexander von Humbolt who established the
modern ecological law of species in regards to relationships to area. The environmen-
tal movement of the 1960s further spurred popularity in ecological studies. Charles
Darwin's work, The Origin of Species, was one of the first documentations that
looked critically at the corresponding and complementary relationships between or-
ganisms, their adaptations and changes in the environment. Darwin's work and in-
creasing research in the field of ecology forever changed the way that researchers
considered the ecological world. Many researchers were investigating such ideas dur-
ing corresponding periods around the world and research regarding the history of
ecology and its origin are still active fields of study today.

The environment and the lives of mankind are undoubtedly linked. Through
ecological processes our planet Earth is able to provide us with air to breathe and
food to eat. One of the most important and crucial components of our immensely di-
verse physical ecosystem is water. Water sustains all forms of life, therefore the man-
agement of this invaluable resource is of the utmost importance. Various fields and
researches with the science of ecology strive to find the most effective ways to utilize
and respect this resource. Many contemporary ecological studies emphasize the need
to guarantee the stability and soundness of our ecosystem through sustainable water
resource management. Ecological studies assist in finding ways to ensure that human
activity and human use of water resources does not negatively affect or compromise
the sustainability of aquatic resources and ecosystems over the long-term. Through
these studies, solutions to water resource management can be established and further
implemented. Contemporary ecological studies give high priority to the study of wa-
ter as a prominent aspect and factor affecting all ecosystems and environments. Hu-
mans, animals and plants need water to survive and ecology helps us to learn how to
use this precious resource appropriately.

Ecology studies the direct and undeniable link between all living things, time
and space. Fundamentally, everything on earth depends on something else and can be
affected by even the slightest change in our ecosystem. The scientific field of ecology
and ecological studies helps us to understand this intricate and complex network of

relationships. The effects that human beings have on the planet earth are substantial
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and significant and it is therefore crucial that we understand them in order to preserve
our ecosystem for future animal life, plant life as well as our own future generations
to come.

(Retrieved from: http://www.rususa.com/science/articles.asp-tc-ecology)

Vocabulary

Permanent [ p3:monant] — MoCTOSHHBIM

Network [ 'netw3s:k] — ceTb, Hierouka, cucreMa

Crucial ['kru:f1] - nennsrit

Diversity [da1'v3:sati] — pa3HOOOpasue, MHOTOOOpa3ue

Abundance [2'bandans] — nzo0unue, H30bITOK

Comprise [kom'praiz] — BKJI04aTh, COAEPIKaTh B ceOe

Sustain [sa'sten] — moaepKUBaTh, CIIOCOOCTBOBATH, 00CCIICYHBATH
Implement [ impliment] — BoruIoImaTh B KH3HbL

Intricate [ 'mtrikot] — 3amyTaHHBIN, CIIOKHBIHN, 3aMBICIIOBATHIH
Substantial [sob'steen(1] — cymecTBeHHBIH, BaKHBIIA.

Word study

Task 3. Give the English equivalents for the following:
l.cymecTBoBaHue
2.TI0TIBITKA
3.MECTOHAXOXK/ICHHE, TTOJI0KEHUE, Pa3MEILICHUE
4.yXyImaThCs, yMEHBIIATHCS
5.B3anMOJICHICTBUE
6.cOCpeI0TOUMBAThLCS, 00paIllaTh BHUMAaHUE, KOHIIEHTPUPOBATHCS
] .BpEMEHHBIN
8.BETBb, OTPACIIb, OTBETBJICHUE
9.cTpyKTypa, CTpOCHHUE, pAaMKH

10.xpaiinuii, mpeaenbHbIN, BeIUuYanImi

Task 4. Match the words with their appropriate meanings.

1. soil a. KOJIUYCCTBO

2. forefathers b. LIEHHBINA, BaKHBIH

3. establishment C. OOpOTHCS, CPAKATHCS

4. natural selection d. mousa

5. quantity €. pa3HOOOPAa3HbIH, Pa3INIHBIHI



http://www.rususa.com/science/articles.asp-tc-ecology)

6. crucial f. co3ganme, yupexaeHue, oopa-
30BaHUC

7. urban g. BUJI, Pa3HOBUIHOCTD

8. distribution h. MHOTOOOpa3ue, pazHooOpas3ue

9. species 1. IpeIKHU, TIPEIIECCTBCHHUKH

10. struggle J. 3a00JI0YeHHAsT TEPPUTOPHS

11. diverse k. pacnipenenenue, pacmnpocrtpa-
HCHHE

12. wetland l. ectecTBeHHBII OTOOP

13. variety m. TOPOJICKOU

Task 5. With the help of your dictionary, make nouns out of the following

verbs.

Divide, study, examine, distribute, vary, interact, select, develop, generate, ex-
Ist, survive, investigate, analyse.

Task 6. Choose the best variant and complete the gaps.

1. Ecology is the of scientific study.

a. division

b. dividing

C. divide

2. Physiological ecology deals with the response of single species to
conditions such as temperature or light.

a. permanent

b. environmental

C. ecological

3. Population ecology usually focuses _ the abundance and distribu-

tion of individual species.

a. for

b. in
on



4, often focuses on the energy and nutrient flows of
ecosystems.

a. Population ecology

b. Community ecology

C. Ecosystems ecology

5. Is a rich and dynamic area of ecology focusing on at-
tempting to understand how natural selection developed the structure and function of
the organisms and ecosystems at any of these levels.

a. Evolutionary ecology

b. Population ecology

C. Community ecology

6. Ecological studies typically organize these components into three levels
or categories: :

a. organisms, populations and communities.

b. cells, organisms, communities.

C. organisms, species, populations.

7. It is therefore crucial that we understand them in order to our
ecosystem for future animal life.

a. comprise

b. preserve

C. gain

Task 7. Give as many synonyms to the word as you can.
a. crucial

b. to focus

C. permanent

d.  temporary

e. urban

f. establishment

g. interaction

h. diverse
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Task 8. Fill in the table of the levels of organization.
Universe

]

Galaxies

.........

Organisms

]

Organ systems

1

Organs

T
Tissues

.........

.........

Subatomic particles
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Task 9. Make up sentences. Mind the word order.

1. biology/ a/ of / ecology / sub-discipline / is

2. to/ “ecosystem” / an/ both/ biological and physical / refers/ the/ elements
/ environment/ term/ the/ within.

3. of/ often/ and/ ecology/ this/ on/ energy/ nutrient /focuses/ of / the/
branch/ ecosystems/ flows.

4, is/ and/ ecology / area/ rich/ dynamic/ of / evolutionary/ a/ ecology.

5. comprising/ as/ studies / the/ be / ecological/ small/ can/ singular/ as/
components/ cells.

6.  these/ parts/ in/ to/ in/ change/ each/ as well as/ individual/ other/ rela-
tion/ time/ relation/ and/ space/ to.

7. the/ mankind/ the/ undoubtedly/ environment/ lives/ are/ and/ linked/ of.

8. and/ need/ humans/ water/ animals/ plants/ survive/ to.

Q. effects/ on/ are/ human/ planet/ the/ earth/ have/ substantial/ that/ and/
the/ beings/ significant.

Comprehension and discussion

Task 10. Answer the questions.

1. What is ecology as a science?

2. What does ecology study and examine?

3. What are the categories of the subject matter of ecology?

4, What does the physiological/population/community/ecosystems ecology
deal with?

5. What does the evolutionary ecology focus on?

6 Name the main levels of organization.

7. What are the practical reasons for studying the discipline of ecology?

8. When did the establishment of ecology start?

9 What was Haeckel’s definition of the term “ecology”?

10.  Can you name other forefathers of the field of ecology?

11.  What was the influence of Darwin’s work on the ecological world?

12.  In what way are the mankind and environment linked?

13.  Why is water one of the most crucial components of the world?

14.  Why is the study of ecology so important for the human beings?
12



Task 11. Decide if these statements are true or false. Explain your opinion
according to the text.

1. Ecology is a sub-discipline of Physics.

2. The term ecosystem refers to both the biological and physical elements
within an environment.

3. Ecosystems can be permanent or temporary and never change.

4. The subject matter of ecology is normally divided into 3 broad catego-
ries.

5. The establishment of ecology as a field of biological science was first
named in 1868 by the German biologist Ernst Haeckel.

6. Other forefathers of the field of ecology include Carl Linnaeus who in-
augurated a study known as the economy of nature that influenced the later works of
Charles Darwin and Alexander von Humbolt who established the modern ecological
law of species in regards to relationships to area.

7. Alexander von Humbolt's work, The Origin of Species, was one of the first
documentations that looked critically at the corresponding and complementary
relationships between organisms, their adaptations and changes in the environment.

8. The environment and the lives of mankind aren’t linked.

Task 12. Make up a dialogue with your partner. Ask each other questions
about:

o the scientific definition of ecology;

o the subject matter of ecology;

o the main categories of ecology;

° the levels of organization;

o the establishment of ecology as a science;
o the reasons to study ecology;

. the importance of ecology in human’s life.

Task 13. Speak on the given topic using the following words and word
combinations:

13



1. Ecology as a sub-discipline of biology: scientific study, interaction, en-
vironment, permanent or temporary, examine, distribution, diversity, flow of energy,
ecosystems.

2. The subject matter of ecology: physiological ecology, population ecolo-
gy, abundance, distribution, community ecology, location, ecosystems ecology, entire
suite , generate, nutrient flows, approach, systems ecology, evolutionary ecology,
structure, function.

3. Practical reasons to study ecology: resource management, urban ecolo-
gy, social interaction, conceptual framework, levels, in relation to.

4, The establishment of ecology as a science: forefathers, inaugurate, com-
plementary relationships, adaptations, investigating, research.

5. The importance of ecology in the life of the mankind: invaluable, utilize,
respect, emphasize, priority, prominent, precious resource, be affected, complex net-
work, preserve.

Task 14. Choose one of the topics to make a report and present it in front
of the class.

1. Ecology as a science.

2. The development of ecology as a science.

3. Ecology in our life.

4 The influence of the mankind on the environment.

14



1.2 ECOLOGY AS AN INTEGRATIVE DISCIPLINE
PRE-READING

Task 1. Read the words correctly, mind the stress.

Environmental, versus, components, discipline, connote, evaluative issue,
normative, quality, ignorance, marine, benthic, nutrient, budgets, distribution,
recently, measurement, appreciate, circle, pastures, dynamics, demography,
implications, enormous, predicting, integrative, species, photosynthesis.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. How are ecology and environment interrelated?

2. What are the reasons to study ecology?

3. What are the main areas of interest in ecology?

TEXT
Task 3. Read and translate the text.

Ecology

Ecology is the study of environmental systems, or as it is sometimes called, the
economy of nature. "Environmental™ usually means relating to the natural, versus
human-made world; the "systems" means that ecology is, by its very nature, not in-
terested in just the components of nature individually but especially in how the parts
interact. Ecology is technically an academic discipline, such as mathematics or phys-
ics, although in public or media use, it is often used to connote some sort of norma-
tive or evaluative issue as in something is “ecologically bad” or is or is not “good for
the ecology”. More properly ecology is used only in the sense that it is an academic
discipline, no more evaluative than mathematics or physics. When a normative or
evaluative term is needed then it is more proper to use the term “environmental”, i.e.,
environmental quality or “environmentally degrading”. Most professional ecologists
are not terribly unhappy when ecology is used in the normative sense, preferring the
wider public awareness of environmental issues today compared to the widespread
ignorance of three decades ago.

Ecology is usually considered from the perspective of the specific geographic
environment that is being studied at the moment: tropical rain forest, temperate grass-

15



land, arctic tundra, benthic marine, the entire biosphere, and so on. Thus you might
study the population ecology of lions in an African savanna, an ecosystems study of a
marine benthic environment, global nutrient budgets, and so on. The subject matter of
ecology is the entire natural world, including both the living and the non-living parts.
Biogeography focuses on the observed distribution of plants and animals and the rea-
sons behind it. More recently ecology has included increasingly the human-
dominated world of agriculture, grazing lands for domestic animals, cities, and even
industrial parks. Industrial ecology is a discipline that has recently been developed,
especially in Europe, where the objective is to follow the energy and material use
throughout the process of, e.g., making an automobile with the objective of attempt-
ing to improve the material and energy efficiency of manufacturing. For any of these
levels or approaches there are some scientists that focus on theoretical ecology, which
attempts to derive or apply theoretical or sometimes mathematical reasons and gener-
alities for what is observed in nature, and empirical ecology, which is concerned
principally with measurement. Applied ecology takes what is found from one or both
of these approaches and uses it to protect or manage nature in some way. Related to
this discipline is conservation biology. Plant ecology, animal ecology, and microbial
ecology have obvious foci.

There are usually four basic reasons given to study and as to why we might
want to understand ecology: first, since all of us live to some degree in a natural or at
least partly natural ecosystem, then considerable pleasure can be derived by studying
the environment around us. Just as one might learn to appreciate art better through an
art history course so too might one appreciate more the nature around us with a better
understanding of ecology. Second, human economies are in large part based on the
exploitation and management of nature. Applied ecology is used every day in forest-
ry, fisheries, range management, agriculture, and so on to provide us with the food
and fiber we need. For example, in Argentina in many circles there is no difference
between ecology and agriculture, which is essentially the ecology of crops and pas-
tures. Third, human societies can often be understood very clearly from an ecological
perspectives as we study, for example, the population dynamics (demography) of our
own species, the food and fossil energy flowing through our society. Fourth, humans
appear to be changing aspects of the global environment in many ways. Ecology can
be very useful to help us understand what these changes are, what the implications
might be for various ecosystems, and how we might intervene in either human econ-
omies or in nature to try to mitigate or otherwise alter these changes. There are many

professional ecologists, who believe that these apparent changes from human activi-
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ties have the potential to generate enormous harm to both natural ecosystems and
human economies. Understanding, predicting and adapting to these issues could be
the most important of all possible issue for humans to deal with. In this case ecology
and environmentalism can be the same.

Since ecology by its very nature is an integrative discipline, science students
preparing themselves professionally in the field are encouraged to take a broad suite
of courses, mostly in the natural sciences and including physics, chemistry, and biol-
ogy of many sorts but certainly including evolution, meteorology, hydrology, geogra-
phy, and so on. Ecologists interested in human ecology are encouraged to take cours-
es and undertake readings in agronomy, demography, human geography, sociology,
economics, and so on. Since ecology is so broad there are many things that an ecol-
ogist might wish to do and to train for. Today many ecology courses are taught in bi-
ology departments, where the focus is often on population or community ecology and
also individual species.

There are a number of classical areas of interest in ecology, and they revolve
around questions similar to the following: how much is the photosynthesis of a hec-
tare of land? How many animals of what types might that photosynthesis be able to
support as a base for their food resources? How many species might “divide up” the
land or food resources available? How do the species present change as the physical
conditions change, for example as one ascends a mountain? What is the proportion of
food that is passed on from each food or “trophic” level to the next? What are the
mechanisms that control the populations, communities and ecosystems in some area?
How are human activities impacting these natural systems?

Ecology should be more than just a set of ideas and principles that one might
learn in a classroom or book but rather more a way of looking at the world which
emphasizes the assessment and understanding of how the pieces fit together, how
each influences and is influenced by the other pieces and how the whole operates in
ways not really predictable from the pieces. When we are lucky we are able to cap-
ture these relations in conceptual, mathematical or, increasingly, computer models
that allow us some sense of truly understanding the great complexity of nature, in-
cluding as it is impacted by human activity. This is the goal of most ecologists.

Hall, C. (2014). Ecology.

(Retrieved from: http://www.eoearth.org/view/article/151932)

Vocabulary

. Connote [ka'naut] — o3HauaTh, MoApa3ymMeBaTh, UMETh 3HAUYCHHUE
17
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Word study

Derive [d1'rarv] — mony4arb, U3BJIEKaTh, IPOUCXOIUTD

Appreciate [o'pri;fielt] — eHUTH, OIICHUBATH

Fiber ['faiba(r)] — BoiokHO, IpeBECHOE BOJIOKHO
Mitigate [ 'mitigert] — ciepskuBaTh, CMArYaTh, 00JIEr4aTh
Alter ['0:1ta(r)] - ©3MEHATH, MCHSTh

Revolve [ r1'vplv] — BepreThcsi, mOBOpaunBaTHCS

Impact [ impakt] — BmusATE, BO3/1€HCTBOBATH

Task 4. Make pairs out of the following words from the text.

non-living
ecologically
mathematical
human
widespread
environmental
grazing
subject
population
human-made
individual
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reasons
world
lands
ignorance
species
bad
systems
parts
ecology
J. matter

K. activity
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Task 5. Match the words and word combinations with their equivalents in

Russian.

interact
sense
decades
distribution
improve
levels
appreciate
implications
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MOAEP)KUBATH
JICCITUIICTHUS
BKJIIOYas
B3aMMO/IENCTBOBATh
11eJIb

YYBCTBO

yAy4IlaTh
aJanTUpOBaTh



9. adapting I. TOJHUMATHCS
10.  support J. BKJTFOUCHHE

11. ascends K.  pacmnpenenenue
12. including l. YpOBHHU

13. goal M.  LEHUTH

Task 6. Translate the sentences from Russian into English.

1. DKOJIOTH 3aMHTEPECOBAHBI B Pa3yMHOM HCIIOJb30BaHUU PECYPCOB MpH-
pOIBL. . .

2. DKOJIOTUS TIOMYJISIIIUN SIBJISICTCS OJTHOM U3 MOAPA3EIOB IKOJOTHUU KaK
HayKH.

3. YenoBedyecTBO Ha MPOTSKEHUM MHOTUX CTOJETUN HM3MEHSET OKpYXKaro-

LIYIO CpEly — ¥ HE BCEI/1a B XOPOLIYIO CTOPOHY.

4. MHorue COBpPEMEHHBIE YUYEHBIE MOJYEPKUBAIOT BAKHOCTb H3YUYCHHUS
CIOCO0OB COXpaHEHUs! HATypaJbHBIX PECYPCOB.

S. bynymue npodeccuoHanmbHbIE 3KOJIOTH NOKHBI 00J1aaTh IIUPOKUM
KpyroM 3HaHHWM U3 0071acTH PU3HKHU, XUMHUH, arPOHOMUU, OMOJIOTUN U APYTHX HayK.

6. JlesiTeNnbHOCTh HEKOTOPBIX IMPOMBIIIJICHHBIX MPEINPUITHA HTPUHOCUT
OTPOMHBIN Bpe]] pa3IM4HbIM BUIaM KUBOTHBIX U PACTEHUH.

7. YdeHble IO BCEMY MUPY JOJDKHBI B3aUMOJAEUCTBOBAThH JIPYT C JIPYTOM,
YTOOBI JOCTUYb IJTABHOM IEJIM — COXPAHUTh OKPY’KAIOIIYIO CPEay.
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HHA.

Heo6xoaumo, 4To0bl KaKAbli HAYYHJICS IIEHUTh IPUPOTY.

MHorue BUABI )KUBOTHBIX H paCTCHI/Iﬁ HaxoasATCsd Ha TI'paHU HMCUYC3HOBC-

Task 7. Insert prepositions where necessary.

© 0N bk owwbhPE
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Ecology is the study ___environmental systems.

Environment is greatly impacted____human activity.

They have been ascending___the mountain for 2 days already.

Have a look___this article — it might be very useful for your report.
He’s interested_ studying the endangered species.

Next term I’d like to take a course____applied ecology.

We’d better appreciate____the surrounding nature as we’re part of it.
His research is based___the experiments done by him in the laboratory.
To be successful in this competition you should focus___the details.
People are changing the environment every day___many ways.

Comprehension and discussion
Task 8. Answer the questions.

1.
2.
3.
4

study?

What is ecology?

What is the “public” connotation of ecology?

What is the subject matter of ecology?

What does biogeography/theoretical/applied/empirical/industrial ecology

Name four main reasons why should we study ecology.
What knowledge should future professional ecologists obtain?
What is the goal of modern ecologists?

Task 9. Are these statements true or false? Explain your opinion according

to the text.

1.
2.

"Environmental™ usually means relating to the human-made world.
Ecology is technically an academic discipline because it is often used to

connote some sort of normative or evaluative issue.

3.

The subject matter of ecology is the entire natural world, including both

the living and the non-living parts.
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4. Industrial ecology is a discipline that has been developed long time ago,
especially in the USA, where the objective is to follow the energy and material use
throughout the process of making an automobile with the objective of attempting to
improve the material and energy efficiency of manufacturing.

5. Theoretical ecology attempts to derive or apply theoretical or sometimes
mathematical reasons and generalities for what is observed in nature.

6. Empirical ecology is concerned principally with measurement.

7. Ecology and environmentalism can be the same in case of understanding,
predicting and adapting to these issues.

8. Ecologists interested in population ecology are encouraged to take
courses and undertake readings in agronomy, demography, human geography, soci-
ology, economics, and so on.

Task 10. Match the fields of ecology (1-6) with their appropriate subject
matters (a-f).

1. studies the entire natural world, including both the living and the non-
living parts.

2. studies the observed distribution of plants and animals and the reasons
behind it.

3. is a discipline that has recently been developed, especially in Europe,
where the objective is to follow the energy and material use throughout the process
of, e.g., making an automobile with the objective of attempting to improve the mate-
rial and energy efficiency of manufacturing.

4, attempts to derive or apply theoretical or sometimes mathematical rea-
sons and generalities for what is observed in nature.

5. is concerned principally with measurement.

6. studies what is found from one or both of these approaches and uses it to
protect or manage nature in some way.

a. Ecology
Applied ecology
Biogeography
Empirical ecology
Industrial ecology
Theoretical ecology

- ® 00T

Task 11. Make up short dialogues using the given words and phrases.
19



Impact, proportion, be interested in, protect
Appreciate, species, considerable, predict
Alter, encourage, evaluative, take a course
Environment, connote, focus, available

Goal, issue, concern, ignorance

Emphasize, to deal with, apparent, widespread

-~ ® o0 o

Task 12. Read the text and insert the missing words from the box. Then
translate the text into Russian.

abiotic, interdisciplinary, biomass, coined, organisms, interactions, urban,
biotic, focus.

Ecology (from Greek: oikoc, "house"; -Aoyia, "study of*[A]) is the scientific
analysis and study of 1. among organisms and their environment. It is an
2. field that includes biology and Earth science. Ecology includes the study
of interactions organisms have with each other, other organisms, and with abiotic
components of their environment. Topics of interest to ecologists include the diversi-
ty, distribution, amount (biomass), and number (population) of particular organisms;
as well as cooperation and competition between organisms, both within and among
ecosystems. Ecosystems are composed of dynamically interacting parts including 3.

, the communities they make up, and the non-living components of their en-
vironment. Ecosystem processes, such as primary production, pedogenesis, nutrient
cycling, and various niche construction activities, regulate the flux of energy and
matter through an environment. These processes are sustained by organisms with
specific life history traits, and the variety of organisms is called biodiversity. Biodi-
versity, which refers to the varieties of species, genes, and ecosystems, enhances cer-
tain ecosystem services.

Ecology is not synonymous with environment, environmentalism, natural his-
tory, or environmental science. It is closely related to evolutionary biology, genetics,
and ethology. An important 4. for ecologists is to improve the understanding
of how biodiversity affects ecological function. Ecologists seek to explain:

. Life processes, interactions and adaptations

. The movement of materials and energy through living communities

. The successional development of ecosystems

. The abundance and distribution of organisms and biodiversity in the con-
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text of the environment.

Ecology is a human science as well. There are many practical applications of
ecology in conservation biology, wetland management, natural resource management
(agroecology, agriculture, forestry, agroforestry, fisheries), city planning (5.
ecology), community health, economics, basic and applied science, and human social
interaction (human ecology). For example, the Circles of Sustainability approach
treats ecology as more than the environment 'out there'. It is not treated as separate
from humans. Organisms (including humans) and resources compose ecosystems
which, in turn, maintain biophysical feedback mechanisms that moderate processes

acting on living (6. ) and non-living (7. ) components of the planet.
Ecosystems sustain life-supporting functions and produce natural capital like
8. production (food, fuel, fiber and medicine), the regulation of climate,

global biogeochemical cycles, water filtration, soil formation, erosion control, flood
protection and many other natural features of scientific, historical, economic, or in-
trinsic value.

The word "ecology" ("Okologie") was 9. in 1866 by the German sci-
entist Ernst Haeckel (1834-1919). Ecological thought is derivative of established cur-
rents in philosophy, particularly from ethics and politics. Ancient Greek philosophers
such as Hippocrates and Avristotle laid the foundations of ecology in their studies on
natural history. Modern ecology became a much more rigorous science in the late
19th century. Evolutionary concepts relating to adaptation and natural selection be-
came the cornerstones of modern ecological theory.

(Retrieved from: https://en.wikipedia.org/wiki/Ecology)

Glossary

Maintain — cogep»xathb, MOAACPKUBATH, COXPAHAThH
Rigorous — ctporuii, TOUHBIH

Erosion — spo3us, pa3pylieHue

Cornerstone — kpaeyrojabHbIN KaMeHb, OCHOBA
Diversity — pazHooOpasue, MHOr0OOpa3ue
Foundation — ocuoBa, 6a3a

Task 13. Write questions to the underlined words in the following
sentences.

1. Organisms _(including humans) and resources compose ecosystems
which, in turn, maintain biophysical feedback mechanisms that moderate processes
acting on living (biotic) and non-living (abiotic) components of the planet.

2. Modern ecology became a much more rigorous science in the late 19th
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century.

3. Ancient Greek philosophers such as Hippocrates and Aristotle laid the
foundations of ecology in their studies on natural history.

4. Ecosystems sustain life-supporting functions and produce natural capital
like_biomass production (food, fuel, fiber and medicine), the regulation of climate,
alobal biogeochemical cycles, water filtration, soil formation, erosion control, flood
protection and many other natural features of scientific, historical, economic, or in-
trinsic value.

Task 14. Translate from Russian into English.
1. HaHHBIﬁ IIPOCKT OCHOBAH Ha THIATCJIIbHOM aHAJIN3C PC3YJIbTATOB obOcie-

JOBaHHUA COTHH ITallMCHTOB.

2. Poccust — 310 cTpaHa orpoMHOTO pa3HOOOpa3us BUOB PACTEHUM U JKU-
BOTHBIX.
3. DKOJIOTUs U3y4YaeT B3aUMOICHCTBUS MPEICTABUTEIEH PA3INYHBIX MOITY-

JSALUN U UX BIUSHUE APYT HA JIpyTa.

4, HeckosbKko BBIIAIOMIMXCS YUCHBIX 3aJ105KUIN OCHOBY 3TOW HAYKH €IIE B
CpeaHue BEKa.

5. CymiecTByeT MHOTO TMPUYMH Pa3pYILICHHS] BEPXHETO CJOSI IOYBHI,
Hanpumep — J0KIEBbIE BOJBL.

6. CnenuanucThl IO BONPOCaM OKPYXKAOIIEH CPeabl COCPEAOTOYEHBI Ha

HN3Yy4YCHUU MHOFOO6p8,31/I$I " PpacCpeaCiICHUs JXUBbBIX OPraHU3MOB B ITPHUPOJC.

Task 15. Put the statements in the right order as they appear in the text.

1. Topics of interest to ecologists include the diversity, distribution, amount
(biomass), and number (population) of particular organisms; as well as cooperation
and competition between organisms, both within and among ecosystems.

2. Evolutionary concepts relating to adaptation and natural selection be-
came the cornerstones of modern ecological theory.

3. Ecology is not synonymous with environment, environmentalism, natu-
ral history, or environmental science.

4, Ecology (from Greek: oixog, "house"; -Aoyia, "study of"[A]) is the scien-
tific analysis and study of interactions among organisms and their environment.

5. There are many practical applications of ecology in conservation biolo-
gy, wetland management, natural resource management (agroecology, agriculture,
forestry, agroforestry, fisheries), city planning (urban ecology), community health,
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economics, basic and applied science, and human social interaction (human ecology).

6. Ancient Greek philosophers such as Hippocrates and Aristotle laid the
foundations of ecology in their studies on natural history.

7. Ecosystems sustain life-supporting functions and produce natural capital
like biomass production (food, fuel, fiber and medicine), the regulation of climate,
global biogeochemical cycles, water filtration, soil formation, erosion control, flood
protection and many other natural features of scientific, historical, economic, or in-
trinsic value.

8. Biodiversity, which refers to the varieties of species, genes, and ecosys-
tems, enhances certain ecosystem services.

Task 16. Are these statements true or false? Explain your opinion accord-
ing to the text.

1. Ecology includes the study of interactions organisms have with each
other, other organisms, and with abiotic components of their environment.

2. Ecology is synonymous with environment, environmentalism, natural
history, or environmental science.

3. Ecology isn’t related to evolutionary biology, genetics, and ethology.

4, Ecology is a human science as well. There are many practical applica-
tions of ecology in conservation biology, wetland management, natural resource
management (agroecology, agriculture, forestry, agroforestry, fisheries), city plan-
ning (urban ecology), community health, economics, basic and applied science, and
human social interaction (human ecology).

5. Ancient Roman philosophers such as Hippocrates and Aristotle laid the
foundations of ecology in their studies on natural history.

6. Modern ecology became a much more rigorous science in the late 20th
century.

Task 17. Translate the article into English and render it.

JKOJIOTHS KAK HAyKa

Kak camocrosaTensHas Hayka HKOJOTHS CHOPMHUPOBATIACH MPHUOIUZUTEIBHO K
1900 r. TepMuH «3KOJOTHS» OBLUT NPEJIOKEH HEMEIIKUM OHMoIoroM JpHCTOM [ ekke-
aeM B 1869 r. CnenoBarenbHO, 3TO CPaBHUTEIBHO MoOJIoAas Hayka. Ho uMeHHO oHa
NEPEeKUBAET B HACTOSILIEE BpEMs [EPUO]T OBICTPOTO POCTa.

CymiecTByeT MHOTO OTIPE/IEICHUIN YKOJIOTHH, OJTHAKO MOAaBIISIoNIee OOIbITHH-

CTBO COBPEMCHHBIX I/ICCJICI[OBaTeJIeﬁ CUUTACT, YTO 3KOJOI'HA — 3TO HAYKa, N3y4aro-
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11asi yCJIOBHUS CYIIIECTBOBAHUSI KUBBIX OPraHU3MOB M B3aUMOCBSI3U MEXIY OpraHu3-
MaMH U CPeIOoi, B KOTOPOIl OHH OOHTAIOT.

[TonsTHe »KOIOTUM OYEHb OOIIMPHO, TOATOMY B 3aBUCHUMOCTH OT aKIIEHTa Ha
TOM WM MHOW ee 3ajade MeHseTcs U (GopMmylupoBKa ompeaesneHus. s «mgoiro-
CPOYHOTO yHOTPEOJCHUs» JTYUIIUM MOXKET ObIThb, HAIIpUMEp, Cleayroliee: «IKO0-
U — 9TO OMOJIOTHS OKpY’Karomeh cpeawl». s mocienHux aecatwieTnii XX B.
HanOoJsee MOAXOAUT OJIHO U3 ONPENENICHU SKOJIOTUHU, IPUBEICHHOE B MOJHOM CJIO-
Bape Yabcrepa: «lIpeameT 3K0IOTUH — 3TO COBOKYIHOCTb HIIM CTPYKTypa CBS3Ei
MEXK]ly OpraHu3MaMH U cpenoi». IpHCT ['ekkenp nan 3Toll Hayke MCUepIbIBaIoIee
onpenenenue: «Ilox skoI0THEN MBI TOHUMAEM CYMMY 3HAHUM, OTHOCSIIIIUXCS K KO-
HOMMKE MPUPOJIbI: U3YyUYEHUE BCEH COBOKYMHOCTH B3aMMOOTHOIIEHUM >KMBOTHOIO C
OKpYXaoIIEH €ro cpeiod, Kak OpraHUYeCKOM, TaK U HEOPraHWYECKOM, W MPEKIe
BCETO — €T0 JAPYKECTBEHHBIX WM BPaKACOHBIX OTHOIICHUH C TEMH KMBOTHBIMHU U
pacTeHHSIMU, C KOTOPHIMH OHO MPSIMO MJIM KOCBEHHO BCTYyHaeT B KOHTAaKT. OJHUM
CJIOBOM JKOJIOTHUSI — 3TO H3YyUYEHHE BCEX CJIOKHBIX B3aMMOOTHOILICHHM, KOTOPHIE
JlapBUH Ha3BaJl yCIOBUAMH, MOPOKIAAIOIIUMU OOPHOY 3a CYLIECTBOBAHUE.

OKOJIOTUSI, KaK U BCsKas Jpyras Hayka, MMEET JIBa acIeKTa:

MEPBBIM — ATO CTPEMIICHHE K TTO3HAHUIO PAJId CAaMOTO IMMO3HAHMS,

BTOPOU — MPUMEHEHHE COOPAHHBIX 3HAHUM JJIsl pElICHUs TPAKTUUYECKUX MPO-
0JIeM, CBSI3aHHBIX C OKPYXKAIOIICH CpeIoi.

Bce Bo3pacTaroiiee 3HaueHHE YKOJOTUH OOBICHSIETCS TEM, YTO HU OJUH U3 BO-
MIPOCOB OIPOMHOM MPAKTHUYECKON BAXKHOCTU B HACTOSIIIEE BpEMsl HEJIb3sI pEUIUTh O€3
y4eTa CBA3el MEXK]y KUBBIMU U HEXKUBBIMU KOMIIOHEHTAMU MPUPOIBI.

[TpakTHdeckuii BBIXOJ AKOJOTHH MOXKHO BHUJETH, MPEXKIAE BCETO, B PEIICHUU
BOIIPOCOB MIPHUPOAONOJIH30BaHUSI; UMEHHO OHAa JOJDKHA CO37aTh HAy4YHYH) OCHOBY
AKCIUTyaTallM MPUPOAHBIX PECYpPCOB. 3aKOHBI, JIEKAIIUE B OCHOBE E€CTECTBEHHBIX
MPUPOIHBIX TPOIECCOB, OYAYT B IIEHTpEe Hariero BHUMaHus. OMHAKO Mpexe Heoo-
XOJIMMO OCTAHOBHTHCSI HA B3AaMMOOTHOIIIGHUH SKOJIOTMH U OXPaHbl IPUPOJIbI. 3ara/i-
HbIE Y4eHbIe OOBIYHO Pa3INYalOT HAyKy JKOJIOTHIO U HAyKU 00 OKpY:Kalolleu cpene.
DKOJIOTHS U3ydaeT TPU IPyNIbl PaKTOPOB CPebl, BO3ACHCTBYIOIINX HA OPTraHU3MBbI:

abnoTHYECKHEe

OMOTHYECKHUE

AHTPOIIOTEHHBIE.

OxpaHa mpupoBsl pacCMaTPUBAET TOJBKO TPETUH (PaKTOp — BO3ACHCTBUE Ue-
JIOBE€Ka Ha Cpeqy, U TO HE BO BCEM COBIAJAET C OOIIEIKOJOTUUYECKUM IOIXO0JIOM.

OxpaHa MpUpOIbl U LIUPE U YKE pasjiesia IKOJIOTMH, KOTOPBIA UCCIEAYET BIUSHUE
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aHTPOTOTeHHOTO (paKTOpa Ha MPUPOY. YKE — MOTOMY, UTO aHAIU3HPYETCS HE JI0-
0oe Bo3jeilicTBUE, a JHIIb TO, HOCIEICTBHE KOTOPOTO MOKET UMETh 3HAUECHUE JUIs
KU3HH YesloBeueckoro oodmectna. [llupe — noToMmy, 4To paccMaTpUBAETCS BIHSIHUE

AHTPOIIOTCHHOT'O q)aKTopa HC TOJIBKO Ha OpFaHI/I‘IeCKI/Iﬁ MHpP, HO U Ha HCKHUBYIO

IPUPOY.
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UNIT 2. ENVIRONMENT
2.1 NATURAL ENVIRONMENT
PRE-READING

Task 1. Read the words correctly, mind the stress.

environment, concept, massive, vegetation, microorganisms, atmosphere,
phenomena, universal, magnetism, radiation, impact, lithosphere, hydrosphere,
atmosphere, biosphere, cryosphere, pedosphere.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What is environment?

2. What are its main components?

3. Why is it important to preserve environment?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Environment

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.

The concept of the natural environment can be distinguished by components:

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

Universal natural resources and physical phenomena that lack clear-cut bound-
aries, 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 com-
prises the areas and components that are strongly influenced by humans. A geograph-
ical area is regarded as a natural environment (with an indefinite article), if the human
impact on it is kept under a certain limited level.

Composition

Earth science generally recognizes 4 spheres, the lithosphere, the hydrosphere,
the atmosphere, and the biosphere as correspondent to rocks, water, air, and life.

Some scientists include, as part of the spheres of the Earth, the cryosphere (corre-
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sponding toice) as a distinct portion of the hydrosphere, as well as
the pedosphere (corresponding to soil) as an active and intermixed sphere. Earth sci-
ence (also known as geoscience, the geosciences or the Earth Sciences), is an all-
embracing term for the sciences related to the planet Earth. 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.

Geological activity

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, 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. VVolcanoes result primarily from the melting of subducted crust ma-
terial. 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 volca-
noes!

Oceanic activity

An ocean is a major body of saline water, and a component of the hydrosphere.
Approximately 71% of the Earth's surface (an area of some 361 million square kilo-
meters) 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 thou-
sand (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. This concept of a global ocean as a continuous body of water with rela-
tively free interchange among its parts is of fundamental importance
to oceanography.

The major oceanic divisions are defined in part by the continents, various
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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 oth-
er 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.

Atmosphere, climate and weather

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 oth-
er 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 atmospher-
ic pressure has declined by a factor of e (a mathematical constant equal to
2.71...).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.

Life

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 reproduc-
tion. Life may also be said to be simply the characteristic state of organisms.

Properties common to terrestrial organisms (plants, animals, fungi, protists, ar-
chaea 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, includ-
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ing 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.

(Retrieved from: https://en.wikipedia.org/wiki/Natural_environment)

Vocabulary

Concept ['konsept] — monsITHE, WIEs, KOHIETITUSI

Intervention [ mto'ven/n] — BMeIaTebCTBO

Boundary [ 'baundri] — rpanuma, npeaen

Envelope [ envaloup] — okpyxarb, 00epHYTH

Deplete [d1'pli:t]- ucromare, omycTomars, HCYEPILIBATH
Manifestation [ manife'ste1/n] — nposiBicHHe, TEMOHCTPAIUS
Cellular ['seljola(r)] — KJI€TOYHBIHN, COCTOSIININ M3 KIETOK

Word study

Task 4. Match the words with their appropriate meanings.

1. concept a. Kopa
2. vegetation b. MOBEPXHOCTH
3. comprise C. 3aJIUB, OyXTa
4. surface d. mousitue, unes
5. igneous €. BOCIIPOU3BE/ICHHE, Pa3MHOXKE-
HHE
6. decay f. comepxatb, BKIIOYATH B ce0s
7. crust g. PaCTUTENIBHOCTh
8. gulf h. B3aumopeiicTBre
9. reproduction .  THHUTB, pasiaraThcs,
paspy-
IIaTHCS
10. interaction j. BYJIKAHHYECKUI, OTHCHHBIH
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Task 5. Give the English equivalents.
OKpyXaromas cpena

IOYBa

dbenomeH

BIIMSIHUE, BO3JICHCTBHE
KOJIMYECTBEHHBIMN
KauyeCTBCHHBIN

TBEPJIbIN, IIJIOTHBIN

MaHTHA

© 0N kN RE

XOTs, TEM HE MEHEE

[HEN
©

COJICHOCTD

[HEN
=

CHJia TSOKCCTHU, TAXKECTD

[HEN
N

aTMOC(epHOE JaBJICHHUE

[HEN
w

HUCTOINATh, HCUCPIILIBATD

[EEY
>

000JI04YKa

Task 6. Divide the following words into the groups: “lithosphere”, “hy-
drosphere”, “atmosphere”, “biosphere”.

adaptation magma rock
atmospheric metabolism salinity
bays nitrogen seawater
crust oceanography tectonics
earthquakes organization vapor
gases oxygen volcanoes
gulfs pressure

land surface reproduction

Comprehension and discussion
Task 7. Answer the questions.
1. How can the concept of the “natural environment” be distinguished?
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What is the “built environment”?

Name 4 main spheres of the environment?

What is the cryosphere and the pedosphere?

What are the main disciplines in earth sciences?
What causes lithospheric plates to move?

How are the volcanoes formed?

How much of the Earth’s surface is covered by ocean?
Name the oceans and the most well-known salt lakes.
What chemical elements does the air consist of?
Why is the ozone layer so important for our planet?
What are the properties of the terrestrial organisms?
What is the biosphere and what does it include?

© 0Nk LN

e
w D RO

Task 8. Speak on the given topic using the following words and word com-
binations.

1. Lithosphere: crust, solid, magma, mantles, plate tectonics, mountain rang-
es, volcanoes, and earthquakes, surface, lithospheric plates

2. Hydrosphere: saline water, salinity, oceanography, seas, gulfs, bays, lakes,
global ocean

3. Atmosphere: gases, carbon dioxide, vapor, atmospheric pressure, ultravio-
let (UV) radiation, ozone layer

4. Biosphere: organization, metabolism, growth, adaptation, reproduction, cel-
lular, biotic processes

Task 9. Read and translate the article from Russian into English.

Oxpyxkaromias cpena — 0000MEHHOE IOHATHE, XapaKTEPHU3YIOIIee TPUPOTHEIC
YCJIOBUSI HEKOTOPOI MECTHOCTH U €€ 3KOJIOTMYecKoe cocTosinue. OKpyxaromias cpe-
J1a OOBIYHO paccMaTpPUBAETCS KaK 4acTh Cpebl, KOTOpas B3aUMOCHCTBYET C JaHHBIM
JKUBBIM OPTaHU3MOM (UEJIOBEKOM, KUBOTHBIM U T. JI.), BKJIIOUasi OOBEKTHI KUBOU U
HEKUBOM TTPUPOJIBI.

CrnoBocoueTaHue okpyxcarouas cpeoa, Kak MPaBUIIO, TPUMEHSIETCS K OIKca-
HUIO MIPUPOJIHBIX YCIOBUIN HA MOBEPXHOCTHU 3€MJIM, COCTOSTHUIO €€ JTOKAJIbHBIX U IJI0-
OaJIbHBIX PKOCHUCTEM M WX B3aMMOJICHCTBHUIO C YEJOBEKOM. B Takom 3HaueHWU Tep-
MHH HUCIIOJIBb3YETCS B MEKAYHAPOIHBIX COTJIALIEHUSX.

B coBpeMEHHYIO 310Xy 4YEI0BEYECKas! ACATEIbHOCTh OXBATUJIA MPAKTUUYECKH
BCIO TeorpaduuecKkyro 000JI04Ky, U €€ MaciITaObl Teneph CPAaBHUMBI C JIEHCTBUEM
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC)
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D0%B3%D1%80%D0%B0%D1%84%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0

r7100aMbHBIX MPUPOJHBIX MPOIECCOB, YTO HETaTHBHO CKAa3bIBAETCS HA COCTOSIHUU
OoKpyXxaromeid cpefpl. OKkpyxaromas cpefa — 3TO cpefa oOUTaHuA U JAESTENbHO-
CTH YE€JIOBEUYECTBA, BECh OKPYKAOLINN YEJIOBEKAa MU, BKIIFOYAsk U IPUPOIHYIO, U aH-
TPONIOTEHHYIO CPEAY.

B pamkax OOH co3nana cneunanbHas opranuzanusi — [Iporpamma OOH mo
okpy:xaroreii cpeae (anr. UNEP). B 1iensax npuBjicdeHns BHUMaHHUS K mMpoOieMam
oxpanbl okpyxatomeid cpeapl OOH ycranoBuina BcemupHblil I€HB OKpYKaroUmen
cpensl.

B Poccuiickoii ®denepanun 3aKOHOAATEIBHOE ONpPENEICHUE MOHATHS «OJaro-
IpUATHAS OKpY’Karollas cpefa 1aHo B cratbe 1 denepanbHoro 3akoHa Ne 7-03 «O6
oxpaHe okpyxaromen cpeasd» oT 10 suBaps2002 ropa:

braronpusiTHas Okpy»aromas cpefa — OKpyKarolasi cpeia, KauyecTBO KOTO-
poii o0ecnieunBaeT yCTOMUMBOE (PYHKIIMOHUPOBAHUE €CTECTBEHHBIX SKOJIOIMUECKUX
CUCTEM, IPUPOJIHBIX U IPUPOJHO-aHTPOIIOTEHHBIX OOBEKTOB.

HopmatuBel B 00:1acTH 0XpaHbl OKPY’KaIOIIEH Cpeibl (Janee TakkKe — MpUpo-
JIOOXpAaHHbIE HOPMATHBbI) — YCTAHOBJIEHHbIE HOPMATUBBI KAueCTBA OKpPYXKalolleu
cpenbl 1 HOPMATHUBBI JOIYCTUMOTO BO3ACHCTBUS HA HEE, IPU COOJIFOIEHUH KOTOPBIX
o0ecreunBaeTcsi yCTOWYMBOE (PYHKIMOHUPOBAHUE ECTECTBEHHBIX JKOJIOIMYECKUX
CUCTEM U COXpaHsieTcs OMOJIOTHYECKOE pa3HOOOpasue.

Taxum o0pa3om, mpaBo Ha OJIATONMPHUATHYIO OKPYKAIOLIYIO Cpelly obecrednBa-
€TCsl CUCTEMOH MPUPOJIOOXPAHHBIX HOPMATHBOB, @ KPUTEPUEM COOJIIOJIEHUS ITOrO
MpaBa SIBIIIETCA COOTBETCTBHE KAUECTBA OKPYKAIOIIEH CPEIbl U BO3JACUCTBUM HA HEE
COOTBETCTBYIOIIMM MPUPOIOOXPAHHBIM HOPMATHUBAM.

(Retrieved from: https://ru.wikipedia.org/wiki/Oxpyskatoiasi_cpena)

Task 10. Choose one of the topics to make a report and present it in front
of the class.

o What is environment?

o The main problems of the environment.

o Means to preserve the environment.

2.2 BIODIVERSITY
PRE-READING
Task 1. Read the words correctly, mind the stress.

Insects, biodiversity, fungi, algae, deserts, province, diverse, endemic, coral,
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%9E%D0%9E%D0%9D_%D0%BF%D0%BE_%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B5%D0%B9_%D1%81%D1%80%D0%B5%D0%B4%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0_%D0%9E%D0%9E%D0%9D_%D0%BF%D0%BE_%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B5%D0%B9_%D1%81%D1%80%D0%B5%D0%B4%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B5%D0%BD%D1%8C_%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B5%D0%B9_%D1%81%D1%80%D0%B5%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B5%D0%BD%D1%8C_%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B5%D0%B9_%D1%81%D1%80%D0%B5%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/2002_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D0%BA%D1%80%D1%83%D0%B6%D0%B0%D1%8E%D1%89%D0%B0%D1%8F_%D1%81%D1%80%D0%B5%D0%B4%D0%B0

reefs, genetic, resistant, diseases, fertilize, ecosystems, oxygen, fiber, industries,
pharmaceutical, hospitality, enormous, aspirin, extinct.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What is biodiversity?
2. How many species of animals exist on the Earth?
3. Why is biodiversity so important for some industries?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Biodiversity

Species by the Numbers

Scientists have identified about 1.75 million different species. That includes
950,000 species of insects, 270,000 species of plants, 19,000 species of fish, 9,000
species of birds, and 4,000 species of mammals. This is only a small portion of the
total number of species on Earth. There are millions more species yet to be discov-
ered and named.

Biodiversity refers to all the different kinds of living organisms within a given
area. Biodiversity includes plants, animals, fungi, and other living things. Biodiversi-
ty can include everything from towering redwood trees to tiny, single-cell algae that
are impossible to see without a microscope. Kinds of Biodiversity

A common way to measure biodiversity is to count the total number of species
living within a particular area. Tropical regions, areas that are warm year-round, have
the most biodiversity. Temperate regions, which have warm summers and cold win-
ters, have less biodiversity. Regions with cold or dry conditions, such as mountain-
tops and deserts, have even less. Generally, the closer a region is to the Equator, the
greater the biodiversity. At least 40,000 different plant species live in the Amazon
rain forest of South America, one of the most biologically diverse regions on the
planet. Only about 2,800 live in Canada’s Quebec province. The warm waters of the
western Pacific and Indian Oceans tend to be the most diverse marine environments.
The Bird’s Head Seascape in Indonesia is home to more than 1,200 species of fish
and 600 species of coral. Many of the corals build coral reefs, which are home to
hundreds more species, from tiny seaweeds to large sharks. Some places in the world
have a large number of endemic species—species that exist only in that place. The

Cape Floristic Region in South Africa is home to about 6,200 plant species found
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nowhere else in the world. Areas with high numbers of endemic species are called bi-
odiversity hotspots. Scientists and communities are making a special effort to pre-
serve biodiversity in these regions. Biodiversity can also refer to the variety of
ecosystems—communities of living things and their environments. Ecosystems in-
clude deserts, grasslands, and rain forests. The continent of Africa is home to tropical
rain forests, alpine mountains, and dry deserts. It enjoys a high level of biodiversity.
Antarctica, covered almost entirely by an ice sheet, has low biodiversity. Another
way to measure biodiversity is genetic diversity. Genes are the basic units of
biological information passed on when living things reproduce. Some species have as
many as 400,000 genes. (Human beings have about 25,000 genes, while rice has
more than 56,000.) Some of these genes are the same for all individuals within a spe-
cies—they’re what make a daisy a daisy and a dog a dog. But some genes within a
species are different. This genetic variation is why some dogs are poodles and some
are pit bulls. It’s why some people have brown eyes and some people have blue eyes.
Greater genetic diversity in species can make plants and animals more resistant to
diseases. Genetic diversity also allows species to better adapt to a changing envi-
ronment.

Importance of Biodiversity

All species are interconnected. They depend on one another. Forests provide
homes for animals. Animals eat plants. The plants need healthy soil to grow. Fungi
help decompose organisms to fertilize the soil. Bees and other insects car-
ry pollen from one plant to another, which enables the plants to reproduce. With less
biodiversity, these connections weaken and sometimes break, harming all the species
in the ecosystem.

Ecosystems with a lot of biodiversity are generally stronger and more resistant
to disaster than those with fewer species. For instance, some diseases kill only one
kind of tree. In the early 1900s, American chestnut blight killed most of the chestnut
trees in the eastern forests of North America. The forest ecosystem survived because
other kinds of trees also grew there. Biodiversity is important to people in many
ways. Plants, for instance, help humans by giving off oxygen. They also provide
food, shade, construction material, medicines, and fiber for clothing and paper.
The root system of plants helps prevent flooding. Plants, fungi, and animals such as
worms keep soil fertile and water clean. As biodiversity decreases, these systems
break down. Hundreds of industries rely on plant biodiversity. Agriculture, construc-
tion, medical and pharmaceutical, fashion, tourism, and hospitality all depend on
plants for their success. When the biodiversity of an ecosystem is interrupted or de-
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stroyed, the economic impact on the local community could be enormous.

Biodiversity is especially important to the medical and pharmaceutical industries.

Scientists have discovered many chemicals in rain forest plants that are now used in

helpful drugs. One of the most popular and safe pain relievers, aspirin, was originally

made from the bark of willow trees. Medicines that treat some forms of cancer have

been made from the rosy periwinkle, a flower that grows on the African island of

Madagascar. Scientists have studied only a small percentage of rain forest species in

their search for cures. But every year, thousands of species go extinct, or die out en-

tirely, before scientists can determine whether they might be useful in medicines.
(Retrieved from: http://education.nationalgeographic.com/encyclopedia/biodiversity/)

Vocabulary

Fungi ['fangi:], [ fangai], [ fandza1r] — rpud

Grassland ['gra:sleend] — macTOwume, ayr

Pollen ['polon] — nbibIa

Fiber ['faiba(r)] — BostokHO

Extinct [1k 'stigkt] — BeIMepiTmiz

Drug [drag] — nekapcTBO
Pain reliever [pein r1'li:va(r)] — 6oaeyTosIsIOIIEE CPEACTBO

Word study

Task 4. Find the English equivalents in the text.
BUJ

MIJICKOIIUTAKOIIUEC

onpcaciicHHas MCCTHOCTb

YMEPEHHBIEC PETUOHEI

DKBATOP

pazHooOpa3HbIi

KOPaJUJTOBBIE pUDBI

TPONUYECKUM JIEC, JUKYHTIIN

© o N gk~ PRE

AJIBIIUICKUE TOPHI

[HEN
e

I'€H

[HEN
=

yA0OpsTh

[HEN
N

IIbIJIBIIA, OIIBIIIATH

[HEN
w

YCTOWYUBBIN

[HEN
-

HaIpumep

[HEN
o1

KOpHEBas CUCTCMaA
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Task 5. Use your dictionary to complete the table.

Verb Noun Adjective
include
discover
living
measure
diverse
effort
adapt
variation
exist

Task 6. Pair the equivalents in meaning.

portion small

discover live

tiny join, bind

environment attempt

exist stable, steady

effort support, ensure, guarantee
Interconnect part, share

provide medicine

resistant surroundings

drug find, reveal, open

Task 7. Make up sentences. Mind the word order.
1. identified/ scientists/ have/ different/ about 1.75 million/ species.

2. Dbiodiversity/ within/ the/ given/ kinds/ living/ to/ organisms/ a/ all/ dif-
ferent/ of/ area/ refers.
3. equator/ the/ closer/ is/ the/ generally/ the/ region/ greater/ to/ the/ a/ bi-

odiversity.

4. a/ and/ communities/ these/ are/ effort/ to/ making/ biodiversity/ special/
In/ scientists/ preserve/ regions.

5. another/ genetic/ to/ biodiversity/ way/ is/ diversity/ measure.
6. 400,000/ some/ have/ genes/ species/ as many as.
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7. genetic/ some/ why/ variation/ poodles/ is/ some/ are/ this/ and/ are/
dogs/ pit bulls.

8. ecosystems/ with/ biodiversity/ are/ disaster/ fewer/ generally/ with/ and/
more resistant/ those/ to/ a lot of/ than/ stronger/ species.

9. Is/ and/ especially/ medical/ biodiversity/ pharmaceutical/ important/ in-
dustries/ the/ to.

Comprehension and discussion

Task 8. Decide if these statements are true or false. Explain your opinion
according to the text.

1. Biodiversity includes plants, animals, fungi, and other living things.

2. Temperate regions, which have warm summers and cold winters, have
more biodiversity.

3. Generally, the closer a region is to the Equator, the lower the
biodiversity.

4, Human beings have about 15,000 genes.

5. Greater genetic diversity in species can make plants and animals more
resistant to diseases.

6. Ecosystems with a lot of biodiversity are generally weaker and less re-
sistant to disaster than those with fewer species.

7. One of the most popular and safe pain relievers, aspirin, was originally
made from the bark of chestnut trees.

Task 9. Discuss the following problems with your partner using the word
combinations from the text.

. What is biodiversity?

o Kinds of biodiversity

o Importance of biodiversity

Task 10. Read the text and insert the missing words from the box. Then
translate the text into Russian.
Decreasing Biodiversity

factor, increases , decreased, danger, declines, multiplied, preserve, extinction.

In the past hundred years, biodiversity around the world has 1 dramat-
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ically. Many species have gone extinct. 2 IS a natural process; some species
naturally die out while new species evolve. But human activity has changed the natu-
ral processes of extinction and evolution. Scientists estimate that species are dying
out at hundreds of times the natural rate. A major reason for the loss of biodiversity is
that natural habitats are being destroyed. The fields, forests, and wetlands where wild
plants and animals live are disappearing. Land is cleared to plant crops or build hous-
es and factories. Forests are cut for lumber and firewood. Between 1990 and 2005,
the amount of forested land in Honduras, for instance, dropped 37 percent.
As habitats shrink, fewer individuals can live there. The creatures that survive have
fewer breeding partners, S0 genetic diversity 3
Pollution, overfishing, and overhunting have also caused a drop in biodiversity.
Global climate change—the latest rise in the average temperature around the globe,
linked to human activity—is also a 4 . Warmer ocean temperatures dam-
age fragile ecosystems such as coral reefs. A single coral reef can shelter 3,000 spe-
cies of fish and other sea creatures such as clams and sea stars.

Biodiversity can also be harmed by introduced species. When people introduce
species from one part of the world to another, they often have no natural predators.
These non-native species thrive in their new habitat, often destroying native species
in the process. Brown tree snakes, for instance, were accidentally brought into Guam,
an island in the South Pacific, in the 1950s. Because brown tree snakes have no pred-
ators on Guam, they quickly 5 . The snakes, which hunt birds, have caused the
extinction of nine of the island’s 11 native forest-dwelling bird species.
People all over the world are working to maintain the planet’s biodiversity. In the
United States, the Endangered Species Act protects about 2,000 organisms that are in
6 of becoming extinct. Animals and plants are the most familiar types of
endangered species, but a fungus, such as the white ferula mushroom can also be
threatened. The white ferula mushroom, a delicacy that only grows on the Italian is-
land of Sicily, helps decompose organic compounds such as plants. Some environ-
mental groups are working to create a sustainable mushroom population to satisfy
consumers as well as the local ecosystem. Around the globe, thousands
of wilderness areas have been set up to conserve plants, animals, and ecosystems.
Local, national, and international organizations are cooperating to 7 the bio-
diversity of regions threatened by development or natural  disasters.
UNESCO’s World Heritage Site program recognizes areas of global importance, such
as the enormous wetland region of the Pantanal in South America. Many national
parks, such as Glacier National Park in the U.S. state of Montana, protect biodiversity
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within the park by restricting extractive activities, such as mining and drilling.
Marine protected areas (MPAS) have been established to preserve sea life. In the ma-
rine protected area around Australia’s Great Barrier Reef, no-fishing zones have
helped fish populations thrive. People are also working to limit pollution and restore
coral reef ecosystems in the area. As ecosystems become healthier, their bio-
diversity 8 :

2.3 ECOLOGICAL NICHE
PRE-READING

Task 1. Read and translate and give the transcription of the names of the
animals. Consult your dictionary if necessary.

 thrasher

e shrew

« tawny owl
» Kestrel

e carnivore
* herbivore
* beaver

* lizard

« tarpan

« konik

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What is ecological niche?

2. What does it consist of?

3. Who was the founder of the term ‘ecological niche’?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Ecological niche
In ecology, a niche is a term with a variety of meanings related to the behavior
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of a species living under specific environmental conditions. The ecological niche de-
scribes how an organism or population responds to the distribution of resources and
competitors (for example, by growing when resources are abundant, and
when predators, parasites and pathogens are scarce) and how it in turn alters those
same factors (for example, limiting access to resources by other organisms, acting as
a food source for predators and a consumer of prey).

The notion of ecological niche is central to ecological biogeography, which fo-
cuses on spatial patterns of ecological communities. Species distributions and their
dynamics over time result from properties of the species, environmental variation,
and interactions between the two — in particular the abilities of some species, espe-
cially our own, to modify their environments and alter the range dynamics of many
other species. Alteration of an ecological niche by its inhabitants is the topic of niche
construction.

The majority of species exist in a standard ecological niche, but there are ex-
ceptions. A premier example of a non-standard niche filling species is the flightless,
ground-dwelling kiwi bird of New Zealand, which feeds on worms and other ground
creatures, and lives its life in a mammal niche. Island biogeography can help explain
island species and associated unfilled niches.

Grinnellian niche

The ecological meaning of niche comes from the meaning of niche as a recess
in a wall for a statue, which itself is probably derived from the Middle
French word nicher, meaning to nest. The term was coined by the naturalist Roswell

Hill Johnson, but Joseph Grinnell was probably the first to use it in a research pro-
gram in 1917, in his paper "The niche relationships of the California Thrasher".

The Grinnellian niche concept embodies the idea that the niche of a species is
determined by the habitat in which it lives and its accompanying behavioral adapta-
tions. In other words, the niche is the sum of the habitat requirements and behaviors
that allow a species to persist and produce offspring. For example, the behavior of
the California Thrasher is consistent with the chaparral habitat it lives in—it breeds
and feeds in the underbrush and escapes from its predators by shuffling from under-
brush to underbrush. Its 'niche' is defined by the felicitous complementing of the
thrasher's behavior and physical traits (camouflaging color, short wings, strong legs)
with this habitat.

This perspective of niche allows for the existence of both ecological equiva-
lents and empty niches. An ecological equivalent to an organism is an organism from

a different taxonomic group exhibiting similar adaptations in a similar habitat, an ex-
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ample being the different succulents found in American and African de-
serts, cactus and euphorbia. As another example, the Anolis lizards of the Greater An-
tilles are a rare example of convergent evolution, adaptive radiation, and the exist-
ence of ecological equivalents: the Anolis lizards evolved in  simi-
lar microhabitats independently of each other and resulted in  the
same ecomorphs across all four islands.

Eltonian niche

In 1927 Charles Sutherland Elton, a British ecologist, defined a niche as fol-
lows: "The 'niche' of an animal means its place in the biotic environment, its relations
to food and enemies."

Elton classified niches according to foraging activities (“food habits™): "For in-
stance there is the niche that is filled by birds of prey which eat small animals such as
shrews and mice. In an oak wood this niche is filled by tawny owls, while in the open
grassland it is occupied by kestrels. The existence of this carnivore niche is depend-
ent on the further fact that mice form a definite herbivore niche in many different as-
sociations, although the actual species of mice may be quite different.”

Conceptually, the Eltonian niche introduces the idea of a spe-
cies' response to and effect on the environment. Unlike other niche concepts the El-
tonian niche emphasizes that a species not only grows in and responds to an envi-
ronment based on available resources, predators, and climatic conditions, a species
may also change the availability and behavior of those factors as it grows. In an ex-
treme example, beavers require certain resources in order to survive and reproduce,
but also construct dams that alter water flow in the river where the beaver lives. Thus,
the beaver affects the biotic and abiotic conditions of other species that live in and
near the watershed. In a more subtle case, competitors that consume resources at dif-
ferent rates can lead to cycles in resource density that differ between species. Not on-
ly do species grow differently with respect to resource density, their own population
growth can lead to different effects on resource density over time.

Hutchinsonian niche

The niche concept was popularized by the zoologist G. Evelyn Hutchinson in
1957. Hutchinson wanted to know why there are so many types of organisms in any
one habitat. His work inspired many others to develop models to explain how many
and how similar coexisting species could be within a given community, and led to the
concepts of 'niche breadth' (the variety of resources or habitats used by a given spe-
cies), 'niche partitioning' (resource differentiation by coexisting species), and 'niche
overlap' (overlap of resource use by different species).
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An organism free of interference from other species could use the full range of
conditions (biotic and abiotic) and resources in which it could survive and reproduce
which is called its fundamental niche. However, as a result of pressure from, and in-
teractions with, other organisms (i.e. inter-specific competition) species are usually
forced to occupy a niche that is narrower than this, and to which they are mostly
highly adapted. This is termed the realized niche. Hutchinson used the idea of compe-
tition for resources as the primary mechanism driving ecology, but overemphasis up-
on this focus has proved to be a handicap for the niche concept. In particular, over-
emphasis upon a species' dependence upon resources has led to too little emphasis
upon the effects of organisms on their environment, for instance, colonization and in-
vasions.

Hutchinson's "niche" (a description of the ecological space occupied by a spe-
cies) is subtly different from the "niche™ as defined by Grinnell (an ecological role,
that may or may not be actually filled by a species).

A niche is a very specific segment of ecospace occupied by a single species.
On the presumption that no two species are identical in all respects (called Hardin's
‘axiom of inequality") and the competitive exclusion principle, some resource or adap-
tive dimension will provide a niche specific to each species. Species can however
share a 'mode of life' or 'autecological strategy' which are broader definitions of eco-
space. For example, Australian grasslands species, though different from those of
the Great Plains grasslands, exhibit similar modes of life.

Once a niche is left vacant, other organisms can fill that position. For example,
the niche that was left vacant by the extinction of the tarpan has been filled by other
animals (in particular a small horse breed, the konik). Also, when plants and animals
are introduced into a new environment, they have the potential to occupy or invade
the niche or niches of native organisms, often outcompeting the indigenous species.
Introduction of non-indigenous species to non-native habitats by humans often results
in biological pollution by the exotic or invasive species.

The mathematical representation of a species' fundamental niche in ecological
space, and its subsequent projection back into geographic space, is the domain
of niche modelling.

(Retrieved from: https://en.wikipedia.org/wiki/Ecological niche)

Vocabulary
o Predator [ 'predota(r)] — xumrHuK
o Competitor [kom'petita(r)] — KOHKYPEHT, CONIEPHUK, TPOTHBHUK
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Distribution [ distr1 bju:[n] — pacnpeaenenue, pacupocTpaHeHUe
Prey [pre1] — >xepTBa, 100BIYa

Offspring [ ofsprig] — moToMcTBO

Indigenous [mn'did3onas] — BpoKACHHBIN, IPUPOAHBINA, KOPEHHOM

Word study

Task 4. Give the Russian equivalents.
predator
competitor
modify
mammal
creature
requirement
camouflaging
habitat
offspring
emphasize
consume
affect
invasion
occupy
exhibit
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Task 5. Give antonyms to the following words.
introduction
invade
extinction
vacant
broad
proved
coexisting
availability
differ
growth
standard
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Comprehension and discussion
Task 6. Answer the questions.

© o N ok wDdE

Give the definition of the ecological niche.

What is the topic of niche construction?

Where does the word “niche” come from?

Who and where used the term “niche” for the first time?

Describe the Grinnellian niche concept.

What is an ecological equivalent?

What was Charles Sutherland Elton’s concept of the niche?

What characteristics did Charles Sutherland Elton use to classify niches?
What was G. Evelyn Hutchinson’s view on the problem?

Task 7. Write all possible questions to the following sentences.

1.
2.

The notion of ecological niche is central to ecological biogeography.
An ecological equivalent to an organism is an organism from a different

taxonomic group exhibiting similar adaptations in a similar habitat.

3.

The niche concept was popularized by the zoologist G. Evelyn

Hutchinson in 1957.

cies.

4.

A niche is a very specific segment of ecospace occupied by a single spe-

Task 8. Give the definitions of:

© o N A DR

The ecological niche

The Grinnellian niche concept

An ecological equivalent to an organism
Eltonian’s “niche”

Niche breadth

Niche partitioning

Niche overlap

Hutchinson's "niche"

b (15

Grinnell’s “niche”

Task 9. Find the examples of the passive voice in the text and rewrite the
following sentences in passive.

1. Animals occupied the vacant niche in a few days.

2. Scientists inspired their colleagues to go on with their research.
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3. Hutchinson popularized his own view on the ecological niche.

4. They grow these plants without using pesticides.

5. Elton introduced his new idea of the niche concept.

Task 10. There are some sentences missing in the text (A-E) — put them in
the right places (1-5).

A. This resulted in the acceleration of environmental, behavioral and genetic
modifications.

B. The fact that a large number of cultural processes are learned rather than ge-
netically encoded into the individual, makes human culture an incredibly powerful
method of niche construction.

C. This back-and-forth creates a feedback relationship between natural selec-
tion and niche-construction: when organisms affect their environment, that change
can then cause a shift in what traits are being naturally selected for.

D. Cultural diversity is believed to reflect variation in the environments that
different populations of humans evolved in, and nothing else.

E. In other words, cultural change has the capacity to codirect its population's
genetic evolution.

Niche construction

Niche construction is the process in which an organism alters its own (or other
species’) environment, often but not always in a manner that increases its chances of
survival. Changes that organisms bring about in their worlds that are of no evolution-
ary or ecological consequence are not examples of niche construc-
tion. Several biologists have argued that niche construction is as important to evolu-
tion as natural selection(i.e., not only does an environment cause changes
in species through selection, but species also cause changes in their environment
through niche construction).1_The effect of niche construction is especially pro-
nounced in situations where environmental alterations persist for several generations,
introducing the evolutionary role of ecological inheritance. Less drastic niche-
constructing behaviors are also quite possible for an organism. This theory, in con-
junction with natural selection, shows that organisms inherit two legacies from their
ancestors: genes and a modified environment. Together, these two evolutionary
mechanisms determine a population's fitness and what adaptations those organisms
develop in the continuation for their survival.

Implications

Niche construction has many implications for the human sciences, more specif-
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ically human sociobiology, evolutionary psychology, and human behavioral ecology.
Standard evolutionary theory only allows for cultural processes to affect genetic evo-
lution by influencing the individual, and depends on the ability of that individual to
survive and pass on its genes to the next generation. Cultural processes are viewed
merely as an aspect of the human phenotype and are not believed to be consequential
to human evolution. 2___ This theory overlooks the fact that humans can modify

their selective environments through cultural activity, thus feeding back to affect se-
lection. "Cultural processes add a second knowledge inheritance system to the evolu-
tionary process through which socially learned information is accrued, stored, and
transmitted between individuals both within and between generations.™

With the addition of language to the human culture came an increased mental
capacity. This allowed for human adaptation of the environment to be a learned pro-
cess, unlike nonhuman species, whose adaptive process is instinctual. 3 As niche
construction advocate Derek Bickerton writes, "We could construct our niches with-
out having to wait on interminable rounds of feedback between genes and behavior."

A theory on gene-culture coevolution calls for a more integrated relationship
between genetic evolution and cultural processes than standard evolutionary theory.
In this model, cultural activities are believed to affect the evolutionary process by
modifying selection pressures. 4 Mathematical and conceptual models includ-
ing investigations of language, handedness, the emergence of incest taboos, the co-
evolution of hereditary deafness and sign language, and sexual selection with a cul-
turally transmitted mating preference demonstrate this theory. However, this theory is
still dependent on standard evolutionary theory because it requires that cultural pro-
cesses only affect genes directly, not allowing for any intermediate factors in the en-
vironment to interact with these processes at an evolutionary level. This theory exists
on a dual inheritance system consisting solely of genes and cultural activity. "The du-
al inheritance system is a way to include interactions between nature and nurture in a
tractable system." In most cases this theory works smoothly, however there are in-
stances where cultural activities create changes in the abiotic environment that then
affect selection pressures.

The speed at which humans are able to construct niches modifies the selection
pressures and either genetic evolution or further niche construction can result. An ex-
ample of genetic evolution through niche construction with the inclusion of an abiotic
factor: Yam cultivators in West Africa cut clearings in forests to grow crops, but re-
sulted in much standing water which attracted mosquitoes and increased the rate of
malaria. This caused a modification to the selection pressure for the sickle-cell allele
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that protects against malaria. Evolutionary change is thus furthered. Example of fur-
ther niche construction: Humans change the environment through pollution. The ef-
fects of pollution are alleviated by the innovation and use of a new technology. This
cultural response to a constructed niche allows for a change in environment and a
lack of change in genetics. Only if a new technology is not created or effective will
evolutionary change occur. Humans are able to sustain adaptiveness by responding to
ancestral niche construction through further cultural niche construction.

The addition of niche construction to the study of evolutionary processes forces
scientists to accept that cultural activity is not the reason that humans are able to
modify their environments, but is simply their primary means of doing the same thing
that other species do. 5 "Most of the time, cultural processes can be regarded as
a shortcut to acquiring adaptive information, as individuals rapidly learn, or are
shown, what to eat, where to live, or how to avoid danger by doing what other more
knowledgeable individuals do."

Task 11. Write out the keywords to help you to make a plan of the text.
Then retell the text in English briefly.

Task 12. Insert articles where necessary

Consequences

As 1. creatures move into new niches, they can have 2. significant ef-
fect on 3. world around them. 4. first consequence that arises from niche con-
struction is that the organisms have changed 5. environment on which they live.
6. good example of this is the leafcutter ants mentioned above. Leafcutter colo-
nies can grow to massive sizes and contain millions of 7. individuals. Such 8.
large amount of ants require a large food supply. In order to obtain this, 9._ ants
need to stockpile a large amount of foliage clippings to feed their crop of fungi. This
can devastate surrounding plant life, especially young saplings that need to obtain all
the sunlight they can in the rainforests.

Another important consequence is that they can affect natural selection pres-
sures put on a species. The common cuckoo bird is an excellent example of such
10.__ consequence. This species of bird parasitizes other birds by laying their eggs
in the other species' nests. This had led to several adaptations among 11._ cuckoos,
one of which is a short incubation time for their eggs. The eggs need to hatch first so
that the chick can push the other species' eggs out of the nest, ensuring it has no
12.__ competition for the parents' attention. Another adaptation it has acquired is
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that the chick mimics the calls of multiple young chicks, so that the parents are bring-
ing in food not just for 13.__ one offspring, but a whole brood.
(Retrieved from: https://en.wikipedia.org/wiki/Niche_construction)

Task 13. Render the text in English.
CyTB IIpUHIOUIIA KOHKYPCHTHOT'O HCKIITOUYCHMUA, TaKXeE HU3BECTHOI'O

Kak nmpuHIuN ["ay3e, COCTOMT B TOM, YTO KaXKIIblil BHJ UMEET CBOIO COOCTBEHHYIO
IKOJIOTUYECKYIO Hully. Hukakue 1Ba pa3HbIX BHJIa HE MOTYT 3aHATH OJHY U Ty K€
sKosiornyeckyro Huury. ChopMylInpoBaHHBIN TakuM oOpa3oM mpuHiun ["aysze moj-
Beprascs kputuke. Harpumep, oqHUM U3 U3BECTHBIX MPOTUBOPEUUH 3TOMY MPUHIM-
Ny SIBJSIETCSl «IUIAHKTOHHBIA Mapagokc». Bce BUIBI KMBBIX OPraHM3MOB, OTHOCS-
IIUXCS K IUIAHKTOHY, )KUBYT Ha OYE€Hb OTPAaHUYEHHOM INPOCTPAHCTBE U MOTPEOJIAIOT
pecypchl OJHOro poja (IJIaBHBIM 00pa3oM COJHEUHYIO SHEPTUI0 U MOPCKHE MHUHE-
panbHble coeanHenns). COBpeMEHHBIN MOAX0A K MpobiemMe paszeneHus] SKOJIOoTuIe-
CKOHM HUIIM HECKOJIHKUMHU BUIAMH YKa3bIBa€T, YTO B HEKOTOPHIX CIydyasx JBa BUAA
MOTYT Pa3AesiTh OJHY DKOJOTHYECKYIO HHUIINY, a B HEKOTOPHIX TAaKOE COBMEIICHHE
IPUBOJUT OAUH U3 BUJIOB K BEIMUPAHUIO.

BooOme, ecnu peub UAET 0 KOHKYPEHIIMH 32 ONpeAeIEHHbIA pecypc, CTaHOB-
JeHre OMOLIEHO30B CBSI3aHO C PACXOXKACHUEM HKOJIOTUYECKUX HUII U YMEHbLUICHUEM
YPOBHSI MEXBHUI0BON KOHKYypeHIMH. [Ipy TakoM BapuaHTe MpaBWJIO KOHKYPEHTHOTO
UCKJIFOUYEHHUS TI0JIpa3yMEBAET MPOCTPAHCTBEHHOE (MHOTAA (YHKIHOHAIBHOE) pa3o0-
IIEHUE BUJOB B OMOIleHO3€. AOCOJIIOTHOE BBHITECHEHHE, MPU MOJAPOOHOM H3yue-
HUM 3KOCUCTEM, 3a()MKCUPOBATH ITOYTH HEBO3MOKHO.

Takum oOpa3om, eciu ABa BUJA COCYIIECTBYIOT, TO MEXKIY HUMHU JIOJKHO
OBITh KaKO€-TO 3KOJIOTHYECKOE pa3jnyre, a 3TO O3HAYAET, UTO KaXAbld U3 HUX 3aHU-
MaeT CBOIO 0COOYIO HUIITY.

Konkypupyst ¢ 6osiee CHIBHBIM BHIOM, CIIa0BbIi KOHKYPEHT YTPadyMBAET CBOIO
peann3oBaHHyI0 HuUMy. Takum o0pa3oMm, BBIXOJ U3 KOHKYPEHIIMHU JOCTUTACTCS pac-
XOXKACHUEeM TpeOOBaHUM K cpelie, M3MEHEHHI0 00pasa JKU3HU WM, IPYTHMH CIIOBa-
MU, SBIISETCS pPa3TpaHUUYECHUEM SKOJOTHYECKMX HUII BUIOB. B »TOM ciyuyae oHM
IpUOOPETAIOT CIIOCOOHOCTH COCYILIECTBOBATh B OJJHOM OnolieHo3e. Tak, B MaHTPOBBIX
3apocisix nodepexps FOxHoit diaopuabl 0OUTAIOT caMmble pa3Hble HAlId U HEPEIKo
Ha OJIHOM W TOM K€ OTMEJIM KOPMSTCA phIOOM 0 NEBSATH pa3HbIX BUIOB. [Ipu sToM
OHH MPAKTUYECKU HE MEIIAIOT APYT APYTY, TaK KaK B UX MOBEACHUN — B TOM, KaKHe
OXOTHMYBM YYaCTKH OHU MPEANOYUTAIOT U KaK JIOBAT pblOy, — BBIPAOOTAIUCH HpU-

CHOCO6JI€HI/I$I, IMO3BOJIAIOIIUEC UM 3aHMMATb Pa3/IMYHbBIC HUIIW B IIPCACIax O,HHOﬁ )41
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TOM KE OTMEIIH.

Opnako korzma Mbl HaOJIOIaeM COCYIECTBOBAHHUE JBYX KOHKYPEHTOB, YacTO
OBIBACT TPYTHO YCTAHOBUTD, UYTO WX HUIIIM Pa3/IeJICHbI, © HEBO3MOXKHO JI0Ka3aTh 00
patHoe. Eciu skonory He ymaeTcss oOHapyXHUTh pa3ielieHHe HUII, TO ATO MOXKET
IPOCTO O3HAYaTh, YTO OH UCKAJ €r0 HEe TaM WK He Tak. B XX Beke MpUHIMI KOHKY -
PEHTHOTO WCKJIIOYCHHUS TOMYUYWT IIMPOKOE MPH3HAHHE H3-32 MHOTOYHCICHHOCTH
MOATBEPKIAIONMINX €r0 (DaKTOB; HAMMYNS HEKOTOPBIX TEOPETUUYECKUE MPEANOCHIIOK,
CBUJIETEIBCTBYIOIINX B €T0 TMOJB3Y, Hanpumep, Mojeu Jlotku — BombTeppsl.

OO6OOMEHHBI TPUHINAI KOHKYPEHTHOTO HCKIIIOYCHHS IS MPOU3BOIHLHOTO
YHUClIa PECYPCHBIX KOHKYPEHTOB CHHMAET CYIIECTBOBABIIHE MPOTHBOPECUUS MEKITY
Teopuel u HabIIogaeMbIM 0OTaTCTBOM BUJIOB B MPUPO/IE:

Ecnu xoukypenm noanocmouio npedomspawjaem ar0ooe Ucnoib306a-
HUe no MeHbuel Mepe 00H020 HeoOX00UMO20 pecypca 8Cemu e20 KOHKY-
peHmamu, a cam eceeoa umeem 0OCmMyn Ko 8cem HeodX0OUMbIM pecypca-
MU U BOZMONCHOCHb UX UCNOTIL308AMb, MO, NPU NPOYUX PABHBIX YCIOBUSIX,

8ce e20 KOHKYpeHmbl 6Y0Ym GblMeCHEeHbL.

Task 14. Act out dialogues as if you were:

1. Joseph Grinnell and one of his students;

2. Charles Sutherland Elton and his student;

3. G. Evelyn Hutchinson and his student

Explain your theory about the niche, give the main definitions.

2.4 ECOSYSTEM

PRE-READING

Task 1. Read, translate and give the transcription of the words. Consult
your dictionary if necessary.

Biotic, abiotic, humidity, perish, photosynthesis, herbivore, carnivore,
shallow, aquatic, prairie, canopy, malaria, nutrient, absorb, patch, agribusiness,
farmland, medicines, income, housing, industry.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What is ecosystem?
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2. What does it consist of?
3. What is the human impact on ecosystems?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Ecosystem

An ecosystem is a geographic area where plants, animals, and other organisms,
as well as weather and landscape, work together to form a bubble of life. Ecosystems
contain biotic or living, parts, as well as abiotic factors, or nonliving parts. Biotic fac-
tors include plants, animals, and other organisms. Abiotic factors include
rocks, temperature, and humidity.

Every factor in an ecosystem depends on every other factor, either directly or
indirectly. A change in the temperature of an ecosystem will often affect what plants
will grow there, for instance. Animals that depend on plants for food and shelter will
have to adapt to the changes, move to another ecosystem, or perish.

Ecosystems can be very large or very small. Tide pools, the ponds left by
the ocean as the tide goes out, are complete, tiny ecosystems. Tide pools con-
tain seaweed, a kind of algae, which uses photosynthesis to create food. Herbivores
such as abalone eat the seaweed. Carnivores such as sea stars eat other animals in the
tide pool, such as clams or mussels. Tide pools depend on the changing level of ocean
water. Some organisms, such as seaweed, thrive in an aquatic environment, when the
tide is in and the pool is full. Other organisms, such as hermit crabs, cannot live un-
derwater and depend on the shallow pools left by low tides. In this way, the biotic
parts of the ecosystem depend on abiotic factors.

The whole surface of Earth is a series of connected ecosystems. Ecosystems
are often connected in a larger biome. Biomes are large sections of land, sea, or at-
mosphere. Forests, ponds, reefs, and tundra are all types of biomes, for example.
They're organized very generally, based on the types of plants and animals that live in
them. Within each forest, each pond, each reef, or each section of tundra, you'll find
many different ecosystems.

Threats to Ecosystems

For thousands of years, people have interacted with ecosystems. Many cultures
developed around nearby ecosystems. Many Native American tribes of North Ameri-
cas Great Plains developed a complex lifestyle based on the native plants and animals
of plains ecosystems, for instance. Bison, a large grazing animal native to the Great
Plains, became the most important biotic factor in many Plains Indians cultures, such
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as the Lakota or Kiowa. Bison are sometimes mistakenly called buffalo. These tribes
used buffalo hides for shelter and clothing, buffalo meat for food, and buffalo horn
for tools. The tall grass prairie of the Great Plains supported bison herds, which tribes
followed throughout the year. As human populations have grown, however, people
have overtaken many ecosystems. The tallgrass prairie of the Great Plains, for in-
stance, became farmland. As the ecosystem shrunk, fewer bison could survive. To-
day, a few herds survive in protected ecosystems such as Yellowstone National Park.
In the tropical rain forest ecosystems surrounding the Amazon River in South Ameri-
ca, a similar situation is taking place. The Amazon rain forest includes hundreds of
ecosystems, including canopies, understories, and forest floors. These ecosystems
support vast food webs. Canopies are ecosystems at the top of the rainforest, where
tall, thin trees such as figs grow in search of sunlight. Canopy ecosystems also in-
clude other plants, called epiphytes, which grow directly on branches. Understo-
ry ecosystems exist under the canopy. They are darker and more humid than cano-
pies. Animals such as monkeys live in understory ecosystems, eating fruits from trees
as well as smaller animals like beetles. Forest floor ecosystems support a wide variety
of flowers, which are fed on by insects like butterflies. Butterflies, in turn, provide
food for animals such as spiders in forest floor ecosystems.

Human activity threatens all these rain forest ecosystems in the Amazon. Thou-
sands of acres of land are cleared for farmland, housing, and industry. Countries of
the Amazon rain forest, such as Brazil, Venezuela, and Ecuador, are underdeveloped.
Cutting down trees to make room for crops such as soy and corn benefits many poor
farmers. These resources give them a reliable source of income and food. Children
may be able to attend school, and families are able to afford better health care.
However, the destruction of rain forest ecosystems has its costs. Many mod-
ern medicines have been developed from rain forest plants. Curare, a muscle relaxant,
and quinine, used to treat malaria, are just two of these medicines. Many scientists
worry that destroying the rain forest ecosystem may prevent more medicines from be-
ing developed. The rain forest ecosystems also make poor farmland. Unlike the
rich soils of the Great Plains, where people destroyed the tallgrass prairie ecosystem,
Amazon rain forest soil is thin and has few nutrients. Only a few seasons of crops
may grow before all the nutrients are absorbed. The farmer or agribusiness must
move on to the next patch of land, leaving an empty ecosystem behind.

Rebounding Ecosystems

Ecosystems can recover from destruction, however. The delicate coral
reef ecosystems in the South Pacific are at risk due to rising ocean temperatures and
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decreased salinity. Corals bleach, or lose their bright colors, in water that is too
warm. They die in water that isn’t salty enough. Without the reef structure, the eco-
system collapses. Organisms such as algae, plants such as seagrass, and animals such
as fish, snakes, and shrimp disappear. Most coral reef ecosystems will bounce back
from collapse. As ocean temperature cools and retains more salt, the brightly colored
corals return. Slowly, they build reefs. Algae, plants, and animals also return.
Individual people, cultures, and governments are working to preserve ecosystems that
are important to them. The government of Ecuador, for instance, recognizes ecosys-
tem rights in the country’s constitution. The so-called Rights of Nature says Nature
or Pachamama[Earth], where life is reproduced and exists, has the right to ex-
ist, persist, maintain and regenerate its vital cycles, structure, functions and its pro-
cesses in evolution. Every person, people, community or nationality, will be able to
demand the recognitions of rights for nature before the public bodies. Ecuador is
home not only to rain forest ecosystems, but also river ecosystems and the remarka-
ble ecosystems on the Galapagos Islands.

(Retrieved from: http://education.nationalgeographic.com/encyclopedia/ecosystem/)

Vocabulary

Humidity [hju: ‘'midati] - B1axxHOCTH

Affect [o'fekt] — Bo3melicTBOBATh, BIUATH
Shelter ['felta(r)] — yOexuiiie, IPUIOT, YKPBITHE
Perish ['per1f] — morubats, ymupars

Collapse [ka'laps] — kpax, rudeIb, yraaok

Word study
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Task 4. Match the words with their appropriate meanings.

1. perish a. BOJIHA, TCUCHUE

2. tide b.noxon

3. surface C.IyCTOM

4. prairie d. rubHyTH, yMHpaAThH

5. survive €.COJICHOCTh

6. herd f.crens, mpepus

1. canopy g.KpeBETKa

8. income h.ctamo

9. absorb 1.yITUBUTEBHBIN, TTOPA3UTEIh-
HBIN

10. empty J.BIIUTHIBATH

11. salinity k. moBepxHOCTH

12.  shrimp l.ocraBathbcs, IPOJOKATH

CYILIECTBOBATH

13. remarkable

m.BbIDKHMBATb

14.  persist

N.HABEC, TCHT, BEPXHSS KPOHA

Task 5. Give the English equivalents.
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JKUBOU
HEXXUBOU

BJIA’)KHOCTbD

(daktop

aJanTHUPOBATHCS, TPUCTIOCAOTUBATHCS

dboTocuHTE3
IJIOTOSTHBIC
TPaBOSAHBIC

COCIUHSTh

pa3BHBaTh

YKpBITHE, yOEKHUIIEe
00€CIIeUnTh

OTPpOMHOE pa3zHOOOpazue
IIPEeIOTBpaIaTh

JIEKapCTBO
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Comprehension and discussion
Task 6. Answer the questions.
What is “ecosystem”?
Name the main biotic/abiotic factors.
In what way do these factors of the ecosystem depend on each other?
Avre different ecosystems connected with each other? In what way?
How do the people influence ecosystems?
What is a “canopy/understory/forest floor ecosystem’?

7. What is happening in the Amazon rainforest area because of the human
activity?

8. Can ecosystems recover from destruction? Give the examples.

2 O o o

Task 7. Speak on the given topic using the following words and word com-
binations:
1. “Ecosystemis ...”:

adapt, biotic, organism, temperature, humidity, factor, depend, abiotic factors
2. The sizes of ecosystems:

tiny ecosystems, aquatic, underwater, ocean water, tide pools
3.Threats to ecosystems:
interacted, develop, overtake, shrunk, survive, include, protected ecosystems, human
activity, farmland, nutrients
4.Rebounding ecosystems:
recover, destruction, at risk, collapse, preserve, rights, regenerate

Task 8. Fill in the gaps using appropriate prepositions.

An ecosystem is a natural unit consisting 1___all plants, animals and micro-
organisms (biotic factors) in an area functioning together 2 all of the non-living
physical (abiotic) factors of the environment.

Central to the ecosystem concept is the idea that living organisms are continu-
ally engaged 3__ a highly interrelated set 4 relationships with every other ele-
ment 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 organ-
isms (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."The human ecosystem concept is then grounded in the
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deconstruction of the human/nature dichotomy, and the emergent premise that all
species are ecologically integrated 5 each other, as well as with the abiotic con-
stituents of their biotope.

A greater degree of species or biological diversity - popularly referred 6
as Biodiversity - of an ecosystem may contribute to greater resilience of an ecosys-
tem, because there are more species present at a location to respond to change and
thus "absorb" or reduce its effects. This reduces the effect before the ecosystem's
structure is fundamentally changed to a different state. This is not universally the case
and there is no proven relationship 7___ the species diversity of an ecosystem and
its ability to provide goods and services on a sustainable level: Humid tropical forests
produce very few goods and direct services and are extremely vulnerable to change,
while many temperate forests readily grow back to their previous state of develop-
ment within a lifetime after felling or a forest fire. Some grasslands have been sus-
tainably exploited 8 thousands 9 years (Mongolia, Africa, European peat and
mooreland communities).

The term ecosystem can also pertain to human-made environments, such
as human ecosystems and human-influenced ecosystems, and can describe any situa-
tion where there is relationship between living organisms and their environment.
Fewer areas on the surface of the earth today exist free 10 _human contact, alt-
hough some genuine wilderness areas continue to exist without any forms 11 hu-
man intervention.

(Retrieved from: https://en.wikipedia.org/wiki/Natural_environment)

Task 9. Choose one of the topics to make a report and present it in front of
the class.

1. The notion of ‘ecosystem’.

2. Examples of ecosystems in your country.

3. The main problems of modern ecosystems.
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UNIT 3. BIOSPHERE
PRE-READING

Task 1. This is just a partial listing of some of the many, many different
possible fields of study within science. Many of the fields listed here overlap to
some degree with one or more other areas. Consult the dictionary and read the
names of the sciences correctly.

Acoustics, astrodynamics, astronomy, astrophysics, biophysics, classical
mechanics, computational physics, computational chemistry, electrochemistry,
inorganic chemistry, materials science, organic chemistry, anatomy, astrobiology,
biochemistry, bioinformatics, biophysics, botany, cell biology, marine biology,
microbiology, cryogenics, entomology, epidemiology, developmental biology,
geodesy, geography, geology, hydrology, taxonomy, toxicology, virology, zoology,
meteorology, oceanography, paleontology, seismology.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What do you know about the term biosphere?

2. What is the role of the Russian scientists in establishment of the term
“biosphere™?

3. Which sciences study biosphere?

4. What systems invented by men help to study the world around us?

5. Can life exist the other planets of the solar system? Why?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.

Biosphere

The biosphere is the biological component of earth systems, which also in-
clude the lithosphere, hydrosphere, atmosphere and other "spheres” (e.g. cryosphere,
anthrosphere, etc.). The biosphere includes all living organisms on earth, together
with the dead organic matter produced by them.

The biosphere concept is common to many scientific disciplines including as-
tronomy, geophysics, geology, hydrology, biogeography and evolution, and is a core
concept in ecology, earth science and physical geography. A key component of earth
systems, the biosphere interacts with and exchanges matter and energy with the other
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spheres, helping to drive the global biogeochemical cycling of carbon, nitrogen,
phosphorus, sulfur and other elements. From an ecological point of view, the bio-
sphere is the "global ecosystem™, comprising the totality of biodiversity on earth and
performing all manner of biological functions, including photosynthesis, respiration,
decomposition, nitrogen fixation and denitrification.

The biosphere is dynamic, undergoing strong seasonal cycles in primary
productivity and the many biological processes driven by the energy captured by pho-
tosynthesis. Seasonal cycles in solar irradiation of the hemispheres is the main driver
of this dynamic, especially by its strong effect on terrestrial primary productivity in
the temperate and boreal biomes, which essentially cease productivity in the winter
time. The biosphere has evolved since the first single-celled organisms originated 3.5
billion years ago under atmospheric conditions resembling those of our neighboring
planets Mars and Venus, which have atmospheres composed primarily of carbon di-
oxide. Billions of years of primary production by plants released oxygen from this
carbon dioxide and deposited the carbon in sediments, eventually producing the oxy-
gen-rich atmosphere we know today. Free oxygen, both for breathing (O2, respira-
tion) and in the stratospheric ozone (O3) that protects us from harmful UV radiation,
has made possible life as we know it while transforming the chemistry of earth sys-
tems forever.

As a result of long-term interactions between the biosphere and the other earth
systems, there is almost no part of the earth's surface that has not been profoundly al-
tered by living organisms. The earth is a living planet, even in terms of its physics
and chemistry. A concept related to, but different from, that of the biosphere, is
the Gaia hypotheses, which posits that living organisms have and continue to trans-
form earth systems for their own benefit.

The term "biosphere” originated with the geologist Eduard Suess in 1875, who
defined it as "the place on earth's surface where life dwells". Vladimir 1. Vernadsky
first defined the biosphere in a form resembling its current ecological usage in his
long-overlooked book of the same title, originally published in 1926. It is Vernad-
sky's work that redefined ecology as the science of the biosphere and placed the bio-
sphere concept in its current central position in earth systems science.

The biosphere is a core concept within Biology and Ecology, where it serves as
the highest level of biological organization, which begins with parts of cells and pro-
ceed to populations, species,ecoregions, biomes and finally, the biosphere. Global
patterns of biodiversity within the biosphere are described using biomes.
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In earth science, the biosphere represents the role of living organisms and their
remains in controlling and interacting with the other spheres in the global biogeo-
chemical cycles and energy budgets. The biosphere plays a central role in the biogeo-
chemical processing of carbon, nitrogen, phosphorus, sulfur and other elements. As a
result, biogeochemical processes such as photosynthesis and nitrogen fixation are
critical to understanding the chemistry and physics of earth systems as a whole. The
physical properties of the biosphere in terms of its surface reflectance (albedo) and
exchange of heat and moisture with the atmosphere are also critical for understanding
global circulation of heat and moisture and therefore climate. Alterations in both the
physics (albedo, heat exchange) and chemistry (carbon dioxide, methane, etc.) of
earth systems by the biosphere are fundamental in understanding anthropogen-
ic global warming.

Researchers make direct observations on the biosphere using global remote
sensing platforms. Beginning in the 1980s (AVHRR), this effort has evolved into ad-
vanced remote sensing systems that can scan the entire surface of the earth at least
once each day (MODIS). These observations are now used to quantify the activities
of the biosphere, primarily in terms of vegetation cover and function, using spectral
indices such as NDVI. Future remote sensing efforts will directly observe global pat-
terns of carbon dioxide exchange with the biosphere caused by photosynthesis, respi-
ration and the combustion of biomass and fossil fuels (OCO).

(Retrieved from: http://www.eoearth.org/view/article/150667/)

Vocabulary

o AVHRR (Advanced Very High Resolution Radiometer) [od va:nst ‘veri
har rezo'lun reidiov' mi:ta(r)] - 2JIEKTPOHHO- ONTHYECKAass CHCTEMA, PATUOMETP
BBICOKOT'O pa3peIleHUs

o MODIS (Moderate Resolution Imaging Spectroradiometer)

[mpdorat rezo'lu;n 'mmid3zm spek'tro rerdiov mi:to(r)] - CraHupyoommii
CIICKTPOPAJTUOMETP CPEIHETO pa3peIICHUs
o NCVI (Normalised Difference Vegetation Index) ['no:molaizd 'difrons

vedzo'ter/n 'indeks] - Hopmann3oBaHHO- pa3HOCTHBIN BEreTallMOHHBINA HHICKC
o OCO (operational capabilities  objective) [ ppa'reifanl
keipa'bilatiz ob'dzektiv] - TpeOyeMbie padoune XapaKTePUCTUKH

Word study

Task 4. Make pairs out of the following words from the text.

58


http://www.eoearth.org/article/Organism
http://www.eoearth.org/article/Carbon
http://www.eoearth.org/article/Nitrogen
http://www.eoearth.org/article/Elements
http://www.eoearth.org/article/Photosynthesis
http://www.eoearth.org/article/Albedo
http://www.eoearth.org/article/Heat
http://www.eoearth.org/article/Albedo
http://www.eoearth.org/article/Methane
http://www.eoearth.org/article/Global_warming
http://www.eoearth.org/article/Remote_sensing
http://www.eoearth.org/article/Remote_sensing
http://www.eoearth.org/article/Land-cover
http://oco.jpl.nasa.gov/
http://www.eoearth.org/view/article/150667/

1. remote a. cycles

2. core b. fuels

3. biological C. properties
4, living d. of heat

5. biogeochemical e. warming
6. nitrogen f. sensing

7. physical g. of biomass
8. fossil h. surface

9. circulation I. fixation
10. global J. concept
11. earth K. organization
12. combustion l. organisms
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Task 5. Match the words and word combinations with their equivalents in

Russian.
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matter

core

to interact
cycling
respiration
decomposition
temperate
boreal
condition
to resemble
to deposit
sediment
to define
current
albedo
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KPYrOBOpPOT
Pa3JIOKEHHE
CEBEPHBIN
npoUIBHBIN
HAIlOMUHATh
0CaJIOK, OTIIOKEHUE
Marepus

TEKYIIUH, TOTOK
YMEPEHHBIN
B3aMOJIENCTBOBATH
yCJIOBUE

JbIXaHUE
OIIPENECIIATH
IOMENIATh

OTpakarolias CrocoOHOCTh



Task 6. Translate the sentences from Russian into English.

1. buochepa — o6o10uka 3eMiu, HaceJIeHHAs )KUBBIMUA OpraHU3MaMH.

2. buocdepa BKIIFOYaeT HMKHIOK YacTh aTMOC(eEpsl, THAPOCcHEpy U BEPXHIOKO
9acTh JUTOC(HEPHI.

3. OCHOBOTIONOKHUKOM yueHus o Ouocdepe sisnsiercss B.1. Bepnaackuii.

4. OH moxuepkuBal, 4ro O6uocdepa — pe3yiabTaT CIONKHEHIIETO MeXaHU3Ma
re0JIOTHYECKOTO U OMOJIOTUYECKOTO Pa3BUTHSI M B3aUMOACHCTBUS KOCHOTO U OMOTeH-
HOTO BEI[ECTBA.

5. uBoe BemecTBO OMOCHEPbl — COBOKYITHOCTh BCEX €€ )KUBBIX OPTAHU3MOB.

6. Beicuryto ctaauro pa3sutus 6uocdeps Bepnaackuii HazBan Hoocepoil, Ko-
r7a pazymMHas JesTebHOCTh YEJIOBEKa SIBISETCS ONPENCNIAIOMUM (aKTOpOM pa3BU-
TUS )KU3HHU.

7. OcHOoBa cTaOuIbHOCTH OuOchepsl -OMOTOTrHYEecCKOe pazHOOOpa3ue BCETO
KUBOTO Ha 3eMJie — OT T€HOB J0 YKOCHUCTEM.

Task 7. Insert prepositions where necessary.

1. The term Biosphere was first used a century ago__ the Austrian geolo-
gist Eduard Suess as a sphere living organism or biological process lying the
interface between the atmosphere, lithosphere and hydrosphere.

2. Replacement__ the communities__ nature__ man made communities
have to be observed if these man-made communities are to thrive.

3. To safeguard life___ earth, people must learn to control and adjust the
balances nature that are altered their activities.

4. It is estimated that the biosphere contains more than 350,000 species
plants including algae, fungi, mosses and higher forms_ plants,_ eleven million
animal species ranging uni-cellular protozoa man.

5. The organic continuity the system rests a delicate network in-
terdependent relationship.

6. The process which solar energy is transferred molecules is called
photochemical process.

7. It is oxidants and reluctant that assist plants__ producing carbohydrates
and oxygen, molecules carbon dioxide and water.

Comprehension and discussion
Task 8. Answer the questions.

8. Biosphere is the biological component of earth systems, isn’t it?
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9.  Which disciplines use the term “biosphere”?

10.  Where do the seasonal cycles occur?

11.  When did the first single-celled organism emerge?

12. What idea does the Gaia hypotheses state?

13.  What do you know about the history of the term “biosphere™?
14.  What chemical elements do you know?

15. What are the ways of studing the Earth’s biosphere?

Task 9. Are these statements true or false? Explain your opinion according
to the text.

9. The term Biosphere was first used a century ago by the Austrian geolo-
gist Eduard Suess as a sphere of living organism or biological process lying at the in-
terface between the atmosphere, lithosphere and hydrosphere.

10. People must think less about conquering nature and more about learning
to work with nature.

11. In addition, each person must realize his independence with the rest of
nature, including his fellow human beings.

12. To safeguard life on earth, people must learn to control and adjust the
balances in nature that are altered by their activities.

13. It is estimated that the biosphere contains only 350 species of plants in-
cluding algae, fungi, mosses and higher forms of plants, from eleven million animal
species ranging from uni-cellular protozoa to man.

14.  The biosphere supplies the essential species, namely light, heat, water,
food and living space or habitats.

15. The air, the water, man and the animals, plants and planktons, the soil
and bacteria are not interlinked in a life-sustaining system, we call the environment.

16.  The most important photochemical activity in the biosphere is photosyn-
thesis in plants.

Task 10. Make up short dialogues using the given words and phrases.

o Biosphere, system, to produce, matter
o Disciplines, core, to interact, cycling

o Photosynthesis, solar, temperate, boreal
o Interactions, to alter, benefit, living

o Sensing, surface, combustion, fossil
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Task 11. Choose best word to fill the gap:

Bacteria, ecosystems, biosphere, system, soil, gases, oxygen(2), organisms,
plants(2), prokaryotes, animals, unit, water, food.

The origin of the Biosphere.

The has existed for about 3.5 billion years. The biosphere’s earliest
life-forms, called prokaryotes, survived without . Ancient prokaryotes includ-
ed single-celled such as bacteria and archaea.

Some developed a unique chemical process. They were able to
use sunlight to make simple sugars and oxygen out of and carbon dioxide,
a process calledphotosynthesis. These photosynthetic organisms were so plentiful that
they changed the biosphere. Over a long period of time, the atmosphere developed a
mix of oxygen and other that could sustain new forms of life.

The addition of to the biosphere allowed more complex life-forms
to evolve. Millions of different and other photosynthetic species devel-
oped. , which consume plants (and other animals) evolved.
and other organisms evolved to decompose, or break down, dead animals and plants.

The biosphere benefits from this web. The remains of dead plants
and animals release nutrients into the and ocean. These nutrients are re-
absorbed by growing . This exchange of food and energy makes the bio-
sphere a self-supporting and self-regulating :

The biosphere is sometimes thought of as one large ecosystem—a complex
community of living and nonliving things functioning as a single . More
often, however, the biosphere is described as having many

Task 12. Translate the text and retell it in English:

Biosphere 2 In 1991, a team of eight scientists moved into a huge, self-
contained research facility called Biosphere 2 in Oracle, Arizona. Inside an enor-
mous, greenhouse-like structure, Biosphere 2 created five distinct biomes and a work-
ing agricultural facility. Scientists planned to live in Biosphere 2 with little contact
with the outside world. The experiments carried out in Biosphere 2 were designed to
study the relationship between living things and their environmentand to see whether
humans might be able to live in space one day.
The mission was supposed to last 100 years, with two teams of scientists spending 50
years each in the facility. Instead, two teams made it just four years, and the scientists
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moved out in 1994. Though the live-in phase is over, research is still taking place in
Biosphere 2, with a main focus on global warming.

The biosphere is made up of the parts of Earth where life exists. The biosphere

extends from the deepest root systems of trees, to the dark environment of ocean
trenches, to lush rain forests and high mountaintops.
Scientists describe the Earth in terms of spheres. The solid surface layer of the Earth
Is the lithosphere. Theatmosphere is the layer of air that stretches above the litho-
sphere. The Earth’s water—on the surface, in the ground, and in the air—makes up
the hydrosphere.

Since life exists on the ground, in the air, and in the water, the biosphere overlaps
all these spheres. Although the biosphere measures about 20 kilometers (12 miles)
from top to bottom, almost all life exists between about 500 meters (1,640 feet) below
the ocean’s surface to about 6 kilometers (3.75 miles) above sea level.

Task 13. Render this text in English:

Kpynneiimmm 00001eHrneM B KOMILIEKCE HAyK O 3emJe (reosorusi, reorpa-
¢bus, reoxumusi, OMOJIOTHS) CTAJIO yUYeHHUE 0 Ornocdepe, CO3TaHHOE PYCCKUM YUEHBIM
B. U. Bepuanckum. HauaB cBOIO HayudHyIO NESTENBHOCTH (KaK reoJior) ¢ U3y4eHUs
0CaJ0YHbIX IOPOJ 3eMHOM KOpbl, B. 1. BepHaackuii BISIBUI OTPOMHYIO POJIb KUBBIX
OpraHn3MOB B CJIOKHBIX T€OXMMHUYECKUX Ipoleccax Hallei mianetsl. B 1926 r. BbI-
nuia ero kaura «buocdepa». B a3rom npousBeneHnn riay00KO aHATM3UPYIOTCS CIOXK-
HbIE B3aMMOOTHOIIEHHUS KUBBIX OPTAaHU3MOB U HEXUBOW npuposl 3emiu. Ero pabdo-
Ta HECKOJIbKO omepeawna Bpems. Jlumb Bo BTOpoil mosioBuHe XX B., Ha (oHE
000CTpEHMS IKOJIOTMYECKUX MPOOJIEM, €ro yueHue o Ouocdepe Moaydusio MHUPOKOe
pacrpocTpaHeHue.

Baxxnbim snementom yuenus B. . Bepuanckoro o 6uocdepe siBisieTcs uaes
TECHOW 3aBUCUMOCTU OMOC(EPHI OT AEATEIHLHOCTH YEJIOBEKAa U COXPAHHOCTH €€ B pe-
3yJIbTATE PA3yMHOI'0 OTHOIIEHUS YEIOBEKA K IMPUPOJE. YUEHbIW mucai: Yenoseue-
CTBO, B3ATO€ B LIEJIOM, CTAHOBUTCSI MOIIIHOMW Treosornyeckor cuinout. Ilepen Hum, me-
peld ero MbICIBIO U TPYJOM CTaHOBUTCS BOIIPOC O NepecTpoiike Ouochepsl B UHTEpE-
cax CBOOOHO MBICIISLIETO YEJI0BEYECTBA KaK €IUHOTO LIEJI0r0. ITO HOBOE COCTOSIHHUE

1
orocdepsl, K KOTOPOMY MBI, HE 3aMedasi TOro, MPUOIMKaeMcsl, U eCTh Hoocdepa.
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B nactosmee BpeMs ydueHue o Ouocdepe mpeacTaBiseT coO0W BaKHEUITYIO
94acTh 3KOJIOTUH, HETIOCPEJICTBEHHO CBI3aHHYIO C MpoOJIeMaMH peryIupoBaHuUs B3a-
UMOJICHCTBUS YEIIOBEKA U MPUPO/IBI.

Bnepsrie Tepmun «ouocdepa» Obu1 ynorpebnen XK. b. Jlamapkom B Hauase
XIX B. [loznHee oH ObUT YIIOMSIHYT B paboTe aBcTpuiickoro reosiora 3. 3rocca B 1875
r. OgHako 3TO MOHATHE HE ObUIO JIETadbHO pa3pabdoTaHO HA3BAaHHBIMHU YYEHBIMH, A
WCITOJIb30BAHO BCKOJIB3h V11 0003HAYCHHS 00acTh Xu3HU Ha 3emuie. Jlumb B pabo-
tax B. M. BepHaackoro oHO aHAIM3UPYETCS ACTAIBHO U THIATEIBHO U IOJI HUM I10-
HUMaeTCs «000JI0UKa KU3HW» Ha HalIeH IIaHeTe.

buocdepoit Ha3bpIBAIOT COBOKYITHOCTh BCEX KMBBIX OPraHM3MOB HaIleH ILUIA-
HETHl U T€ 00JIACTU TeO0JIOTHYECKUX 000J0UeK 3eMIIM, KOTOPbhIE 3aCeICHBI YKHUBBIMU
CYILIECTBAMH U MOJIBEPTAIUCH B TEUEHUE T'€OJTOTUYECKON UCTOPUU UX BO3ACHCTBUIO.

I'panunni 6mocdepsnl. XKuBbie opraHu3Mbl HEPABHOMEPHO PACHpOCTPAHEHBI B
re0JIOTHYECKUX 000JI0UKax 3eMIu: aumocgepe, euopocghepe u ammocghepe (puc. 1).
[TosTomy Onocdepa ceituac BKIIOYAET BEPXHIOIO YacCTh JTUTOC(hEpHI, BCIO THUApPOCchHEpy
Y HWOKHIOKO YacTh aTMOC(EPBHI.

M 100 000

50 000 T T n O 1
20 000 T 2

10 000
2000 A

1000

100

_10_.

=100 +

-1000

-10 000 -

Task 14. Choose one of the topics to make a report and present it in front
of the class.

a. Human impact on biosphere.
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b. The term “biosphere”, it’s origin and it’s meaning.
c. The cycles of the biosphere.
d. The importance of natural sciences.

Task 15. Read and translate the information below. Make up 10-12 ques-
tions of different types, the answers to which could cover the main ideas of the
text.

The pedosphere (from Greek nédov pedon "soil" or "earth” and ocoeaipa sfaira
"sphere") is the outermost layer of the Earth that is composed of soil and subject to
soil ~ formation  processes. It exists at the interface of
the lithosphere, atmosphere, hydrosphere and biosphere. The sum total of all the or-
ganisms, soils, water and air is termed as the "pedosphere".

The pedosphere is the skin of the Earth and only develops when there is a dy-
namic interaction between the atmosphere (air in and above the soil), biosphere (liv-
ing organisms), lithosphere (unconsolidated regolith and consolidated bedrock) and
the hydrosphere (water in, on and below the soil). The pedosphere is the foundation
of terrestrial life on this planet. There is a realization that the pedosphere needs to be
distinctly recognized as a dynamic interface of all terrestrial ecosystems and be inte-
grated into the Earth System Science knowledge base.

The pedosphere acts as the mediator of chemical and biogeochemical flux into
and out of these respective systems and is made up of gaseous, mineralic, fluid and
biologic components. The pedosphere lies within the Critical Zone, a broader inter-
face that includes vegetation, pedosphere, groundwater aquifer systems, regolith and
finally ends at some depth in the bedrock where the biosphere and hydrosphere cease
to make significant changes to the chemistry at depth. As part of the larger global
system, any particular environment in which soil forms is influenced solely by
its geographic position on the globe as climatic, geologic, biologic
andanthropogenic changes occur with changes in longitude and latitude.

The pedosphere lies below the vegetative cover of the biosphere and above the
hydrosphere and lithosphere. The soil forming process (pedogenesis) can begin with-
out the aid of biology but is significantly quickened in the presence of biologic reac-
tions. Soil formation begins with the chemical and/or physical breakdown of minerals
to form the initial material that overlies the bedrock substrate. Biology quickens this
by secreting acidic compounds (dominantly fulvic acids) that help break rock apart.
Particular biologic pioneers are lichen, mosses and seed bearing plants™ but many

other inorganic reactions take place that diversify the chemical makeup of the early
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soil layer. Once weathering and decomposition products accumulate, a coherent soil
body allows the migration of fluids both vertically and laterally through the soil pro-
file causing ion exchange between solid, fluid and gaseous phases. As time progress-
es, the bulk geochemistry of the soil layer will deviate away from the initial composi-
tion of the bedrock and will evolve to a chemistry that reflects the type of reactions
that take place in the soil.
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UNIT 4. LITHOSPHERE
PRE-READING

Task 1. Read and translate the names of natural disasters, use dictionary if
necessary.

Drought, earthquake, extreme heat, flood, hurricane, landslides, debris flow,
severe weather, thunderstorm, lightning, tornado, tsunami, volcano eruption, wildfire,
winter storm, extreme cold.

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts
supporting your ideas.

1. What do you know about the term lithosphere?

2. Would you like to take part in the environment protection programs?

3. How do people alter the surface of the Earth?

4. Which regions have problems with earthquakes and volcanos’ erup- tions?
5. What do you know about Pangaea?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.

What are lithosphere programs?

The Lithosphere Program also known as the International Lithosphere Program
(ILP) focuses to understand the beginning, transformations, dynamics, and nature of
the lithosphere of planet Earth and to conducts projects of awareness worldwide. ILP
emphasis on the difference between the ‘desire to understand the causes of societal
needs’ for e.g. a natural disaster, a catastrophe that may change the earth’s atmos-
phere and geography and ‘the desire to know more about scientific destructions’ that
means the amount of destruction happening on a daily basis, which could be con-
trolled or modified to create awareness about.

To understand the lithosphere programs, you first must understand what a lith-
osphere is and what it consists of. The lithosphere is the hard, outermost part of the
earth. The layers of earth are divided into the outer crust, the middle mantle and the
inner most core. The lithosphere surrounds the surface of the earth and is responsible
for the movement of the tectonic plates. It comprises of the continents and extends up
to 100 kilometers in length, all around the planet earth in a circle.

Scientists monitor the lithosphere layer because this layer is under constant
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motion, but it moves slow and steady. These movements are responsible for the
movements of the tectonic plates. Tectonic plates are better known as fracture plates.
It is believed that the movement occurs due to the generation of the heat from the
mantle to the crust. The vast difference in the temperatures of the mantle and the
crust cause these numerous fractures to occur. However, some suggest it is due to an
external impact on the crust itself. The movement of these plates, or rubbing of these
plates against each other, produces friction and is the cause of earthquakes.

The immediate inner layer to the crust and also a part of lithosphere is the
Asthnosphere. The geologist Joseph Barrel suggested a hypothesis on the basis of the
pulling force (gravity) of the Earth that since lithosphere is the outermost layer and
farthest from the centre of the earth it must produce minimum gravity and must be
stronger and more resistant than the weaker immediate inner layer that has greater ef-
fects of gravitational force. Another Geologist Reginald Aldworth Daly researched on
these further to create awareness The reason scientists monitor this layer, is to keep
track of any kind of activity that might help in the future to predict earthquakes and
tsunamis. The lithosphere has been classified into Oceanic Lithosphere and Continen-
tal Lithosphere. Oceanic lithosphere is the part that is present on the basin of oceans.
The Continental lithosphere however comprises of sedimentary rocks that form con-
tinents.

(Retrieved from: www.sclilp.org/what-are-lithosphere-programs/)

Vocabulary

Awareness [o'weanas] - 0CBeIOMJICHHOCTb
Worldwide [, w3:1d waid] - BcemupHbrii
Emphasis ['emfasis] — ocoboe BHUMaHKE
Gravitational [ graevr terfonl] - rpaBuTalnOHHBIIHA
Sedimentary [ sedi mentri] - ocagouHbIi

Word study

Task 4. With the help of your dictionary, make nouns out of the following
verbs:

To arrive, to land, to depart, to approve, to refer, to immigrate, to divide, to
erase, to legislate, to govern.
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Task 5. Match the words with their appropriate meanings.

1. to focus a. cojiepKaTh, OXBATHIBATh
2. to conduct b. ak1eHT, 0c000€ BHUMAHHE
3. emphasis C. TepeTh

4. cause d. maHTHS

5. disaster ¢. OeACTBHE

6. destruction f. TEKTOHUYECKHE TUTUTHI

7. amount g. chokycupo-

BaTh -

COCPCAOTOINBATDL

8. outermost

h. paspyiienue, yHUYTOXKEHUE

9. crust I. KpaitHuit
10. mantle J. IPOBOTUTH
11. core k. kopa

12. tectonic plates

I.KOHHHCCTBO,BGHHHHHa

13. to comprise

HBIN

M. OOWMPHBIA, MHOTOYUCIIEH-

14. vast

n. Ipu4nuHa, OCHOBAHUC

15. to rub

0. OCaJIOYHBIN

16. sedimentary

p. A4pP0

Task 6. Choose the best variant and complete the gaps.

1. Earth's lithosphere

the crust and the uppermost mantle,

which constitute the hard and rigid outer layer of the Earth.

a. includes
b. consists
c. include
2. There___ two types of lithosphere: oceanic and continental.
a. are
b. is
C. be

3. The uppermost part of the lithosphere that chemically reacts to the
atmosphere, hydrosphere and biosphere through

cess pedosphere.
a. iscalled
b. called
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c. calls

4, Oceanic lithosphere thickens as it ages and moves away the
mid-ocean ridge.
a. on
b. of
c. from
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5. The oldest oceanic lithosphere about 170 million years old,
while parts of the continental lithosphere billions of years old.
a. Are, is
b. Is, are
c. Is,is

Task 7. Give as many synonyms to the word as you can.
vast

amount

different

emphasis

to conduct

to comprise

-~ ® o0 o

Task 8. Make up sentences.

1. The is the : part of the . (litho-
sphere, hard, outermost, earth)

2. The  of earth are divided into the outer , the middle
and the most___. (core, inner , layers, crust, mantle)

3. The__ surroundsthe  ofthe_ andis responsible forthe  of
the tectonic___ . (surface, lithosphere, plates, earth, movement)

4, It of the and up to 100 _ inlength, all around the
earthina . (continents, planet, comprises, kilometers, extends, circle)

5. plates _ better as fracture . (plates,

known, are, tectonic)
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6.

The of these plates, or rubbing of these

produces plates, plates.

against each other,

Task 9. Find information about one of the ecological organizations listed
above and present it in front of the class.

Earth System Governance Project (ESGP)

Global Environment Facility (GEF)

Intergovernmental Panel on Climate Change (IPCC)
International Union for Conservation of Nature (IUCN)
United Nations Environment Programme (UNEP)
World Nature Organization (WNO)

Centre for Science and Environment (CSE)
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UNIT 5. HYDROSPHERE
PRE-READING

Task 1. Complete the table. Use dictionairy if necessary.

word part of speech | transcription | translation

entire

origin

ancient

to circulate

bottom

liquid

compound

particle

solid

vapor

glacier

to assume

to evaporate

to condense

to clump

to drain

to percolate

aquifer

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What do you know about the term hydrosphere?

2. What is the value of water on the Earth?

3. How do we use water in our everyday life but for drinking?

4. What vital problems with water on the earth can you name?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.

Water, Water, Everywhere
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Water is everywhere on Earth. About seventy percent of the surface of the
Earth is covered by water. If you were an alien visiting the planet, you would see a
giant blue sphere from space (especially on the Pacific Ocean side). Not only is water
everywhere, but all life depends on water. The tiniest bacteria and the largest dino-
saurs have all needed water. The hydrosphere is the world of water that surrounds all
of us.

Because water is so important, it makes up an entire section of the earth sciences.
You will probably hear the term "hydro" many times. The prefix “hydro” has origins
in ancient Greek. You will learn about hydrologists that study water and the way it is
used and circulated across the planet. Hydrology is the study of water. That water
may be at the bottom of the ocean or in clouds found in the atmosphere. Anything re-
lated to water is a part of the hydrosphere.

Importance of Liquid Water
Water is in the air, on the land, between the rocks, and in every living thing.

Water, in its purest form, is the compound H,O. There are twohydrogen (H) atoms
bonded to oneoxygen (O) atom. Generally, you won’t find pure water. There are usu-
ally other compounds, ions, or particles mixed with water. While water may move
and carry other substances with it, you need to remember that the small water mole-
cules are the things that make life on Earth possible.

Liquid water makes the Earth a special place. Our planet has a very nice
temperature range that allows water to remain in a liquid state. If we were a colder
place like Pluto, all of the water would be permanently frozen and solid. On the other
hand, if we were on a very hot planet, all of the water would be in a gas state. Water
vapor and solid water are relatively useless to the organisms of Earth.

Things get interesting when you start to have a system with solid, liquid, and gas
states of water. Because all of the states exist on Earth, they are all important to sci-
entists. There are solids in the deep glaciers, liquids of the oceans, and the vapor state
of clouds. While there might not be a lot of life in or on those glaciers, they will
eventually melt. Once they melt, they start to affect all of the life on Earth. All of the
physical states are equally important because they are all connected.

The Life of a Water Molecule
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Let’s say you're a water molecule. For this example we’ll assume you are staying
a water molecule and not combining with other compounds. We’re going to have you
move through the hydrologic cycle. You’ll start by sitting on the surface of the Pacif-
ic Ocean. All of a sudden you are filled with energy, evaporate, and move up into the
atmosphere.

Winds are moving and you see yourself flying over the ocean towards land.
Things start to get cold and all water vapor around you begins to condense. You all
clump together and now you’re too heavy to stay in the clouds. You fall to the surface
in a raindrop. If you are one of the first drops to fall, you might be absorbed into the
soil. If you are at the end of a storm, you might wind up in runoff and drain into a
river. From that river you could flow all the way back to the ocean and start your
journey over again.

How much time does your journey take? Scientists think that if you are lucky
enough to evaporate into a cloud, you spend about ten days floating around the
atmosphere. If you're unlucky enough to be at the bottom of the ocean, percolate into
an aquifer, or get stuck in a glacier, you might spend tens of thousands of years
without returning to the hydrologic cycle. As of 2013, the oldest ice ever found was
about 800,000 years old. That’s a long time to stay out of the water cycle.

(Retrieved from: http://geography4kids.com/files/water_intro.html)

Vocabulary

. Condensation [ konden 'se1fn]— koHneHcams
. Evaporation [1 veepa 're1fn] — ucrnapenue

. Precipitation [pr1 sipr'ter/n] — atMocdepHbie Ocaaku
. Percolate [ 'p3:kalert] - mpocaunBathcs

. Aquifer ['ekwifa(r)] — BOMOHOCHBI# cI0M
Word study

Task 4. Match the words with their definitions.
1. toclump

2. to condense

3. todrain

4. to assume

5. to evaporate

6. toabsorb

7. to percolate

8. tocirculate
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10.

happen

drops

e "o o

i
residue
J.

to combine

to allow

come together as in a cluster or flock

make it possible through a specific action or lack of action for something to

undergo condensation; change from a gaseous to a liquid state and fall in

put or add together

flow off gradually

move through a space, circuit or system, returning to the starting point
take to be the case or to be true; accept without verification or proof
spread gradually

lose or cause to lose liquid by vaporization leaving a more concentrated

become imbued

Task 5. Fill the table with antonyms and synonyms.

word antonyms synonyms

entire

origin

bottom

ancient

liquid

solid

compound

heavy

journey
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Task 6. For each geographical name, decide whether you need the definite
article the before it.
1) _ Europe
2) __ Himalayas
3) __ River Danube

4) __ Asia
5 __ Alps
6)  Spain

7) __ Panama Canal
8) _ Pacific Ocean

9) __ Northern Ireland
10) _ Black Sea

11) _ Atlantic Ocean
12) _ lrish Republic
13) _ Bahamas

14) _ Mount Etna

Task 7. Testing: Hydrosphere
What part of the earth's surface is occupied by the oceans?

a. 17%

b. 40%

C. 60%

d. 71%

Which flow called warm?

a. One in which water is warmer than 0 ° C

b. One in which water 1s warmer than 20 ° C

C. One in which water is warmer in the surrounding ocean water

d. One in which water never freezes
Which units measure the salinity of ocean water?

a. In grams per cubic liter
b. Percentage

C. In ppm

d.

In kilograms per meter cubic
What is the name of the river valley, constantly occupied by water flow?
a. Flood bed

b. Channel
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C. Terrace

d. Estuary

Factors depend on which tidal height?

a. Soundings

b. From the relative positions of Earth, Moon and Sun
C. From the time of year

d. From coast line

What is the maximum height of tides in the ocean?

a. Over 18 m

b. About 10 m

C. Not more than 0,5 m

How does the temperature of the ocean to a depth of 700 meters?

a. Virtually unchanged

b. Constantly decreasing

C. Continuing increases

d. Reduction and increase in temperature alternating

Which of the statements is wrong?

a. Near the bottom of the ocean water is colder, because there does not penetrate
the sun's rays

b. At great depths all the water has the same temperature, close to 0 ° C

C. Near the bottom of the water getting warmer, because the substance is heated
with warm mantle that overlies relatively shallow

What are the aggregate states characteristic of water?

a. Gaseous
b. Liquid
C. Viscous
d. Solid

As the process called when water evaporating over the ocean, and transferred
on dry land after the loss of surface flows into the ocean on the surface or un-
derground prosochuyuchys?

a. Flow

b Seepage

C. A small circuit

d Great circulation
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As called solid performances over the rocks down the river in separate blocks of
stone?

a. Waterfall

b Fall

C. Dam

d Thresholds

How are called lakes, caused by soluble rocks?

a. Lake-old women
b. Ice

C. Karst

d. Lymanne

Task 8. Translate from Russian into English.

['uapocdepa — BogHas 00070UKa HaIlIEH MJIAHETHI, BKIIIOYAET B c€0s1 BCIO BOY,
XUMHYECKH HE CBA3AHHYIO, HE3aBHCHMO OT €€ COCTOSHHS (CKHAKYIO0, ra3000pa3HyIo,
TBepay10). ['mapocdepa sBnsiercs oaHON U3 reocdep, pacnoyararomencs Mexy at-
Mocdepoii u muTocdepoil. ITa mpephIBUCTasT 000J0UKa BKIIIOUAET BCE OKEaHbl, MOPS,
KOHTHHEHTAJIbHBIC TIPECHBIC U COJICHBIE BOJAOEMBI, JICISTHbIE MAaCCUBBI, aTMOC(EPHYIO
BOJY Y BOJY B KUBBIX CYIIIECTBAX.

[Tpumepno 70% moBepXHOCTH 3eMJIM MOKPHITHI THApochepoii. Ee 06bem oko-
70 1400 muH. ky6omeTpoB, uTo coctanisieT 1/800 oObema Bcelt miianetsl. 98% BoJ
ruapocdepsl — MupoBoit okeaH, 1,6 % 3aKI04eHO B MATEPUKOBBIX JIbJaX, OCTAIbHAS
4acTh THApPOCcEpsl MPUXOIUTCS HA JIOJIIO MPECHBIX PEK, 03ep, MOA3EMHbBIX BoJ. Ta-
KM 00pasom, ruapochepa aenurcs Ha MUpPOBOM OKeaH, MOJ3EMHbIE BOJIbI U KOHTH-
HEHTaJIbHBIC BOJBI, MPUYEM KaK/asi TPyIIa, B CBOIO OYEPE/ib, BKIIOUAET MOATPYIIIIbI
Oonee HU3KUX ypoBHeEW. Tak, B aTMocdepe Boga HaXOQUTCs B cTpaTochepe u Tporo-
cdepe, Ha 3eMHON MMOBEPXHOCTH BBIACIIAIOT BOJIBI OKEAHOB, MOpPEH, PEK, 03ep, JeTHHU-
KOB, B JINTOC(epe — BOJIbI 0CaJ0UYHOI0 YexJia, PyHaamMeHTa.

HecmoTtpst Ha TO, 4TO OCHOBHAsI Macca BOJbI COCPEAOTOUCHA B OKEaHaX W MO-
pSX, @ Ha JIOJIO TMOBEPXHOCTHBIX BOJ MPHUXOAUTCS JUIIL Majiash 4acTh Tuapochepbl
(0,3%), IMEHHO OHU WTPAIOT TJIABHYIO POJIb B CYIECTBOBaHHMH Ouochepsl 3emMiu.
[ToBepXHOCTHBIE BOJBI — 3TO OCHOBHOW MCTOYHHMK BOJOCHAOXKCHHS, OOBOJHCHHS U
oporieHus. B 30He BojjooOMeHa MpecHbIe MOI36MHBIE BOABI OBICTPO OOHOBIISIOTCS B
X0JIe O0IIEro KpyroBopoTa BOJIbI, IOATOMY MPU PAIMOHAIIBHON 3KCIUTyaTallud MOXK-

HO HCIIOJIb30BAaTh X HECOT'PAHUYCHHO I[OJ'IFI/Iﬁ CpPOK.
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B mporuecce pazsutusa mononoi 3emiu runpochepa popmupoBanach mpu cra-
HOBJICHUHU JTIUTOC(EPBI, KOTOPast 32 TEOJIOTMYECKYI0 UCTOPUIO HAlllel TIIaHEThl BbIJE-
JUJIa OTPOMHOE KOJMYECTBO BOASHOTO Mapa M MOA3EMHBIX MarMaTH4e€CKUX BOJI.
['unpocdepa oOpazoBanack B Xo0Jie JIUTEIBHON 3BONIONUU 3eMid U auddepeHima-
MU €€ CTPYKTYPHBIX KOMIIOHEHTOB. B rumpocdepe BrepBbie Ha 3emiie 3apOauiIach
*u3Hb. [l031HEEe B Hauase maneo30MCKOM IPbl COCTOSIICS BBIXO/J] )KUBBIX OPTraHU3MOB
Ha Cylly, ¥ Ha4aJoCh IMOCTENEHHOE PACCEICHHE UX Ha KOHTMHEHTaX. JKu3Hb 0e3 BO-

JIbI HEBO3MOJKHA. B TKaHSIX BCEX KUBBIX OPTaHU3MOB conepxutcs 10 70-80% Bompbl.

Bonsl ruapochepsl MOCTOSIHHO B3aUMOACUCTBYIOT ¢ aTMOc(hepoil, 3eMHOM KO-
poil mutocepsl u O6uochepoit. Ha rpanune mexnmy rugpocdepoid u aurocepoit
bopMHUPYIOTCS MTPAKTUYECKH BCE OCAI0OYHBIE TOPHBIE MOPOJIbI, KOTOPHIE COCTABIISIOT
0CaJIOYHBIN CJION 3eMHOU KOpbl. ['Mapocdepy MOKHO paccMaTpUBaTh Kak 4acTh OMO-
cdepbl, Tak KaK OHa MOJHOCTHIO 3aceieHa KUBbIMH OpraHM3MaMH, KOTOpbIE, B CBOIO
ouepe/lb, OKa3bIBalOT BIMSHHUE HAa COCTaB ruapocdepsl. BzanmozeiicTsre Box ruapo-
cdepbl, Iepexol BOJAbl U3 OJHOIO COCTOSHUS B APYroe MPOSBISETCS KaK CIOMKHBIN
KpyroBOpOT BOZbI B Ipupose. Bce BUIbI KpyroBopoTa BOABI PA3NUYHBIX 00HEMOB
MPECTABIIAIOT COOOM €AUHBIN TUIPOJOTHYSCKUM UK, B X0JI€ KOTOPOTO OCYIIECTB-
nsieTcs BO30OHOBIIEHHE BceX TUIOB BoJl. ['mapocdepa sBisieTcsi He3aMKHYTOM cucTe-
MO, BOABI KOTOPOW TECHO B3aWMOCBSI3aHBI, YTO OOYCIOBIMBAECT €IWHCTBO THUAPO-

cdepsl Kak MPUPOTHON CUCTEMBI M B3aMMOBIIUSHHE TUAPOChHEPHI U Ipyrux reocdep.

Task 9. Read and translate the text. Ask 10 questions of different types to
cover the contents of the text. Retell the text, answering the questions you have
written.

An award-winning book titled Water by Marq de Villiers described the hydro-
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sphere as a closed system in which water exists. The hydrosphere is intricate, com-
plex, interdependent, all-pervading and stable and "seems purpose-built for regulating
life (de Villiers 2003:26)." De Villiers claimed that, "On earth, the total amount of
water has almost certainly not changed since geological times: what we had then we
still have. Water can be polluted, abused, and misused but it is neither created nor de-
stroyed, it only migrates. There is no evidence that water vapor escapes into space
(page 26)."

"Every year the turnover of water on Earth involves 577,000 km® of water.
This is water that evaporates from the oceanic surface (502,800 km3) and from land
(74,200 km®). The same amount of water falls as atmospheric precipitation, 458,000
km? on the ocean and 119,000 km? on land. The difference between precipitation and
evaporation from the land surface (119,000 - 74,200 = 44,800 km?®/year) represents
the total runoff of the Earth's rivers (42,700 km*/year) and direct groundwater runoff
to the ocean (2100 km?®/year). These are the principal sources of fresh water to sup-
port life necessities and man's economic activities."

Water is a basic necessity of life. Since 2/3 of the Earth is covered by water,
the Earth is also called the blue planet and the watery planet. Hydrosphere plays an
important role in the existence of the atmosphere in its present form. Oceans are im-
portant in this regard. When the Earth was formed it had only a very thin atmosphere
rich in hydrogen and helium similar to the present atmosphere of Mercury. Later the
gases hydrogen and helium were expelled from the atmosphere. The gases and water
vapor released as the Earth cooled became our present atmosphere. Other gases and
water vapor released by volcanoes also entered the atmosphere. As the Earth cooled
the water vapor in the atmosphere condensed and fell as rain. The atmosphere cooled
further as atmospheric carbon dioxide dissolved in to rain water. In turn this further
caused the water vapor to condense and fall as rain. This rain water filled the depres-
sions on the Earth's surface and formed the oceans. It is estimated that this occurred
about 4000 million years ago. The first life forms began in the oceans. These organ-
isms did not breathe oxygen. Later, when cyanobacteria evolved, the process of con-
version of carbon dioxide into food and oxygen began. As a result, our atmosphere
has a distinctly different composition from that of the other planets; it is a fundamen-
tal requirement for life on Earth.

Task 10. Study the list of English and Metric unit abbreviations. Translate
the names of the units of measurement and practise to read them.
English Unit Abbreviations
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Abbreviation Unit of Measurement

bbl. barrel
cu. cubic
doz. dozen
F.,F Fahrenheit
fl. oz. fluid ounce
ft. foot
gal. gallon
ar. grain
gr., gro. gross
in. inch
K., Kt. karat
K., kt. knot
Ib. pound
LT, L.T. long ton
mi. mile
mph miles per hour
n.m. nautical miles
0zZ. ounce
pt. pint
qt. quart
sq. square
rpm revolutions per minute
T,T ton
tablespoon in  some
cookbooks
teaspoon in  some
cookbooks
tbsp. tablespoon
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tsp.
yd.
Metric Abbreviations
Abbreviation
b
B
C

cc or cmi

cm
G,GB
g, gr
ha

K

K, KB
kg

KI

km

I

m

M, MB

mcg or ug

mg

ml

mm
MT

t, T

w, W
kw, kW

kwh, kWh

teaspoon
yard

Unit of Measurement

bit

byte

Celsius, Centigrade

cubic centimeter (cmi is

standard)

centimeter

gigabyte (GB is standard)
gram (g is standard)
hectare

Kelvin

kilobyte (KB is standard)
kilogram

Kiloliter

Kilometer

liter

meter

megabyte (MB is standard)
microgram  ( ug is

standard)

milligram

milliliter

millimeter

metric ton

metric ton

watt (W is standard)
kilowatt (kW is standard)
kilowatt-hour  (kWh s

standard)
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Task 11. There are some sentences missing in the text (A-H). Put them in
the right places (1-8).

A.  The residence time of water in each of these cryospheric sub-systems
varies widely.

B.  However, even a small amount of snow on top of the ice will dramatical-
ly reduce the heat flux and slow down the rate of ice growth.

C.  Thus, there is a wide overlap with the hydrosphere.

D.  The feedback mechanisms involved are often complex and incompletely
understood.

E.  There are several fundamental physical properties of snow and ice that
modulate energy exchanges between the surface and the atmosphere.

F. In terms of areal extent, however, Northern Hemisphere winter snow and
ice extent comprise the largest area, amounting to an average 23% of hemispheric
surface area in January.

G. (Planetary albedo is determined principally by cloud cover, and by the
small amount of total solar radiation received in high latitudes during winter months.)

H.  Gutzler and Preston (1997) recently presented evidence for a similar
snow-summer circulationfeedback over the southwestern United States.

Cryosphere

The cryosphere (from the Greek xpvog kryos, "cold", "frost" or "ice
and ogaipa sphaira, "globe, ball"l) is those portions of Earth's surface where water is
in solid form, including sea ice, lake ice, river ice, snow cover,glaciers, ice caps, ice
sheets, and frozen ground (which includes permafrost).
1 The cryosphere is an integral part of
the global climate system with important linkages andfeedbacks generated through its
influence on surface energy and moisture fluxes, clouds, precipitation,hydrology, at-
mospheric and oceanic circulation. Through these feedback processes, the cryosphere
plays a significant role in the global climate and in climate model response to global
changes. The term deglaciationdescribes the retreat of cryospheric features.

Frozen  wateris found on the Earth’s surface primarily
as snow cover, freshwater ice in lakes and rivers, sea ice,glaciers, ice sheets, and fro-
zen ground and permafrost (permanently frozen ground).
2 Snow cover and freshwater ice are essen-
tially seasonal, and most sea ice, except for ice in the central Arctic, lasts only a few
years if it is not seasonal. A given water particle in glaciers, ice sheets, or ground ice,
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however, may remain frozen for 10-100,000 years or longer, and deep ice in parts
of East Antarctica may have an age approaching 1 million years.

Most of the world’s ice volume is in Antarctica, principally in the East Antarc-
tic Ice Sheet. 3 The large areal ex-
tent and the important climatic roles ofsnow and ice, related to their unique physical
properties, indicate that the ability to observe and model snow and ice-cover extent,
thickness, and physical properties (radiative and thermal properties) is of particular
significance for climate research.

4 The most important
properties are the surface reflectance (albedo), the ability to transfer heat (thermal dif-
fusivity), and the ability to change state (latent heat). These physical properties, to-
gether with surface roughness, emissivity, and dielectric characteristics, have im-
portant implications for observing snow and ice from space. For example, surface
roughness is often the dominant factor determining the strength
of radar backscatter . Physical properties such as crystal structure, density, length,
and liquid water content are important factors affecting the transfers of heat and water
and the scattering of microwaveenergy.

The surface reflectance of incoming solar radiation is important for the surface
energy balance (SEB). It is the ratio of reflected to incident solar radiation, common-
ly referred to as albedo. Climatologists are primarily interested in albedo integrated
over the shortwave portion of the electromagnetic spectrum (~300 to 3500 nm),
which coincides with the main solar energy input. Typically, albedo values for non-
melting snow-covered surfaces are high (~80-90%) except in the case of forests. The
higher albedos for snow and ice cause rapid shifts in surface reflectivity in autumn
and spring in high latitudes, but the overall climatic significance of this increase is
spatially and temporally modulated by cloud cover.
5 Summer and autumn are times
of high-average cloudiness over the Arctic Ocean so the albedo feedback associated
with the large seasonal changes in sea-ice extent is greatly reduced. Groisman et
al. (1994a) observed that snow cover exhibited the greatest influence on
the Earth radiative balance in the spring (April to May) period when incoming solar
radiation was greatest over snow-covered areas.

The thermal properties of cryospheric elements also have important climatic
consequences. Snow and ice have much lower thermal diffusivities than air. Thermal
diffusivity is a measure of the speed at which temperature waves can penetrate a sub-

stance. Snow and ice are many orders of magnitude less efficient at diffusing heat
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than air. Snow cover insulates the ground surface, and sea ice insulates the underlying
ocean, decoupling the surface-atmosphere interface with respect to both heat and
moisture fluxes. The flux of moisture from a water surface is eliminated by even a
thin skin of ice, whereas the flux of heat through thin ice continues to be substantial
until. it attains a  thickness In excess of 30 to 40cm.
6 The insulating effect of snow also has
major implications for the hydrological cycle. In non-permafrost regions, the insulat-
ing effect of snow is such that only near-surface ground freezes and deep-water
drainage is uninterrupted.

While snow and ice act to insulate the surface from large energy losses in win-
ter, they also act to retard warming in the spring and summer because of the large
amount of energy required to melt ice (the latent heat of fusion, 3.34 x 10° J/kg at
0 °C). However, the strong static stability of the atmosphere over areas of extensive
snow or ice tends to confine the immediate cooling effect to a relatively shallow lay-
er, so that associated atmospheric anomalies are usually short-lived and local to re-
gional in scale. In some areas of the world such as Eurasia, however, the cooling as-
sociated with a heavy snowpack and moist spring soils is known to play a role in
modulating the summer monsoon circulation. 7

The role of snow cover in modulating the monsoon is just one example of a
short-term  cryosphere-climate feedback involving the land surface and
the atmosphere. From Figure 1 it can be seen that there are numerous cryosphere-
climate feedbacks in the global climate system. These operate over a wide range of
spatial and temporal scales from local seasonal cooling of air temperatures to hemi-
spheric-scale variations in ice sheets over time-scales of thousands of years. The 8
For example, Curry et al. (1995) showed that
the so-called “simple” sea ice-albedo feedback involved complex interactions with
lead fraction, melt ponds, ice thickness, snow cover, and sea-ice extent.

Task 12. Choose one of the texts below. Translate the text and retell it in
English to your fellow-students:

1. Snow

Snow cover has the second-largest areal extent of any component of the cry-
osphere, with a mean maximum areal extent of approximately 47 million km?. Most
of the Earth’s snow-covered area (SCA) is located in the Northern Hemisphere,
and temporal variability is dominated by the seasonal cycle; Northern Hemi-

spheresnow-cover extent ranges from 46.5 million km? in January to 3.8 million km?
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in August. North American winter SCA has exhibited an increasing trend over much
of this century (Brown and Goodison 1996; Hughes et al. 1996) largely in response to
an increase in precipitation. However, the available satellite data show that the hemi-
spheric winter snow cover has exhibited little interannual variability over the 1972-
1996 period, with a coefficient of variation (COV=s.d./mean) for JanuaryNorthern
Hemisphere snow cover of < 0.04. According to Groisman et al. (1994a) Northern
Hemisphere spring snow cover should exhibit a decreasing trend to explain an ob-
served increase in Northern Hemisphere spring air temperatures this century. Prelim-
inary estimates of SCA from historical and reconstructed in situsnow-cover data sug-
gest this is the case for Eurasia, but not for North America, where spring snow cover
has remained close to current levels over most of this century. Because of the close
relationship observed between hemispheric air temperature and snow-cover extent
over the period of satellite data (IPCC 1996), there is considerable interest in moni-
toring Northern Hemisphere snow-cover extent for detecting and monitoring climate
change.

Snow cover is an extremely important storage component in the water balance,
especially seasonal snowpacks in mountainous areas of the world. Though limited in
extent, seasonal snowpacks in the Earth’s mountain ranges account for the major
source of the runoff for stream flow and groundwater recharge over wide areas of the
midlatitudes. For example, over 85% of the annual runoff from the Colorado Riv-
er basin originates as snowmelt. Snowmelt runoff from the Earth’s mountains fills the
rivers and recharges the aquifers that over a billion people depend on for their water
resources. Further, over 40% of the world’s protected areas are in mountains, attest-
ing to their value both as unique ecosystems needing protection and as recreation are-
as for humans. Climate warming is expected to result in major changes to the parti-
tioning of snow and rainfall, and to the timing of snowmelt, which will have im-
portant implications for water use and management. These changes also involve po-
tentially important decadal and longer time-scale feedbacks to the climate system
through temporal and spatial changes insoil moisture and runoff to
the oceans.(Walsh 1995). Freshwater fluxes from the snow cover into the marine en-
vironment may be important, as the total flux is probably of the same magnitude as
desalinated ridging and rubble areas of sea ice. In addition, there is an associated
pulse of precipitated pollutants which accumulate over the Arctic winter in snowfall
and are released into the ocean upon ablation of the sea-ice .
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2. Seaice

Sea ice covers much of the polar oceans and forms by freezing of sea water.
Satellite data since the early 1970s reveal considerable seasonal, regional, and in-
terannual variability in the sea-ice covers of both hemispheres. Seasonally, sea-ice
extent in the Southern Hemisphere varies by a factor of 5, from a minimum of 3-4
million km? in February to a maximum of 17-20 million km? in September.™13 The
seasonal variation is much less in the Northern Hemisphere where the confined nature
and high latitudes of the Arctic Ocean result in a much larger peren- nial ice cover,
and the surrounding land limits the equatorward extent of wintertime ice. Thus, the
seasonal variability in Northern Hemisphere ice extent varies by only a factor of 2,
from a minimum of 7-9 million km? in September to a maximum of 14-16 million
km? in March.

The ice cover exhibits much greater regional-scale interannual variability than
it does hemispherical. For instance, in the region of the Sea of Okhotsk and Japan,
maximum ice extent decreased from 1.3 million km? in 1983 to 0.85 million km? in
1984, a decrease of 35%, before rebounding the following year to 1.2 million km?
. The regional fluctuations in both hemispheres are such that for any several-year pe-
riod of the satellite record some regions exhibit decreasing ice coverage while others
exhibit increasing ice cover. The overall trend indicated in the passive microwave
record from 1978 through mid-1995 shows that the extent of Arctic sea ice is de-
creasing 2.7% per decade.! Subsequent work with the satellite passive-microwave da-
ta indicates that from late October 1978 through the end of 1996 the extent
of Arctic sea ice decreased by 2.9% per decade while the extent of Antarctic sea
ice increased by 1.3% per decade. The Intergovernmental Panel on Climate Change
publication Climate change 2013: The Physical Science Basis stated that sea ice ex-
tent for the Northern Hemisphere showed a decrease of 3.8% = 0.3% per decade from
November 1978 to December 2012.

Lake ice and river ice

Ice forms on rivers and lakes in response to seasonal cooling. The sizes of the
ice bodies involved are too small to exert other than localized climatic effects. How-
ever, the freeze-up/break-up processes respond to large-scale and local weather fac-
tors, such that considerable interannual variability exists in the dates of appearance
and disappearance of the ice. Long series of lake-ice observations can serve as a
proxy climate record, and the monitoring of freeze-up and break-up trends may pro-
vide a convenient integrated and seasonally specific index of climatic perturbations.

Information on river-ice conditions is less useful as a climatic proxy because ice for-
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mation is strongly dependent on river-flow regime, which is affected by precipitation,
snow melt, and watershed runoff as well as being subject to human interference that
directly modifies channel flow, or that indirectly affects the runoff via land-use prac-
tices.

Lake freeze-up depends on the heat storage in the lake and therefore on its
depth, the rate and temperature of any inflow, and water-air energy fluxes. Infor-
mation on lake depth is often unavailable, although some indication of the depth of
shallow lakes in the Arctic can be obtained from airborne radar imagery during late
winter (Sellman et al. 1975) and spaceborne optical imagery during summer (Duguay
and Lafleur 1997). The timing of breakup is modified by snow depth on the ice as
well as by ice thickness and freshwater inflow.

3. Frozen ground and permafrost

Frozen ground (permafrost and seasonally frozen ground) occupies approxi-
mately 54 million km? of the exposed land areas of the Northern Hemisphere (Zhang
et al., 2003) and therefore has the largest areal extent of any component of the cry-
osphere. Permafrost (perennially frozen ground) may occur where mean annual air
temperatures (MAAT) are less than -1 or -2 °C and is generally continuous where
MAAT are less than -7 °C. In addition, its extent and thickness are affected by
ground moisture content, vegetation cover, winter snow depth, and aspect. The global
extent of permafrost is still not completely known, but it underlies approximately
20% of Northern Hemisphere land areas. Thicknesses exceed 600 m along the Arctic
coast of northeastern Siberia and Alaska, but, toward the margins, permafrost be-
comes thinner and horizontally discontinuous. The marginal zones will be more im-
mediately subject to any melting caused by a warming trend. Most of the presently
existing permafrost formed during previous colder conditions and is therefore relic.
However, permafrost may form under present-day polar climates where glaciers re-
treat or land emergence exposes unfrozen ground. Washburn (1973) concluded that
most continuous permafrost is in balance with the present climate at its upper surface,
but changes at the base depend on the present climate and geothermal heat flow; in
contrast, most discontinuous permafrost is probably unstable or "in such delicate
equilibrium that the slightest climatic or surface change will have drastic disequilibri-
um effects".

Under warming conditions, the increasing depth of the summer active layer has
significant impacts on the hydrologic and geomorphic regimes. Thawing and retreat
of permafrost have been reported in the upper Mackenzie Valley and along the south-

ern margin of its occurrence in Manitoba, but such observations are not readily quan-
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tified and generalized. Based on average latitudinal gradients of air temperature, an
average northward displacement of the southern permafrost boundary by 50-to-
150 km could be expected, under equilibrium conditions, for a 1 °C warming.

Only a fraction of the permafrost zone consists of actual ground ice. The re-
mainder (dry permafrost) is simply soil or rock at subfreezing temperatures. The ice
volume is generally greatest in the uppermost permafrost layers and mainly compris-
es pore and segregated ice in Earth material. Measurements of bore-hole temperatures
in permafrost can be used as indicators of net changes in temperature regime. Gold
and Lachenbruch (1973) infer a 2-4 °C warming over 75 to 100 years at Cape
Thompson, Alaska, where the upper 25% of the 400-m thick permafrost is unstable
with respect to an equilibrium profile of temperature with depth (for the present mean
annual surface temperature of -5 °C). Maritime influences may have biased this esti-
mate, however. At Prudhoe Bay similar data imply a 1.8 °C warming over the last
100 years (Lachenbruch et al. 1982). Further complications may be introduced by
changes in snow-cover depths and the natural or artificial disturbance of the surface
vegetation.

The potential rates of permafrost thawing have been established by Osterkamp
(1984) to be two centuries or less for 25-meter-thick permafrost in the discontinuous
zone of interior Alaska, assuming warming from -0.4 to 0 °C in 3—4 years, followed
by a further 2.6 °C rise. Although the response of permafrost (depth) to temperature
change is typically a very slow process (Osterkamp 1984; Koster 1993), there is am-
ple evidence for the fact that the active layer thickness quickly responds to a tempera-
ture change (Kane et al. 1991). Whether, under a warming or cooling scenario, global
climate change will have a significant effect on the duration of frost-free periods in
both regions with seasonally and perennially frozen ground.

4. Glaciers and ice sheets

Ice sheets and glaciers are flowing ice masses that rest on solid land. They are
controlled by snow accumulation, surface and basal melt, calving into surrounding
oceans or lakes and internal dynamics. The latter results from gravity-driven creep
flow ("glacial flow") within the ice body and sliding on the underlying land, which
leads to thinning and horizontal spreading. Any imbalance of this dynamic equilibri-
um between mass gain, loss and transport due to flow results in either growing or
shrinking ice bodies.

Ice sheets are the greatest potential source of global freshwater, holding ap-
proximately 77% of the global total. This corresponds to 80 m of world sea-level

equivalent, with Antarctica accounting for 90% of this. Greenland accounts for most
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of the remaining 10%, with other ice bodies and glaciers accounting for less than
0.5%. Because of their size in relation to annual rates of snow accumulation and melt,
the residence time of water in ice sheets can extend to 100,000 or 1 million years.
Consequently, any climatic perturbations produce slow responses, occurring over
glacial and interglacial periods. Valley glaciers respond rapidly to climatic fluctua-
tions with typical response times of 10-50 years. However, the response of individual
glaciers may be asynchronous to the same climatic forcing because of differences in
glacier length, elevation, slope, and speed of motion. Oerlemans (1994) provided evi-
dence of coherent global glacier retreat which could be explained by a linear warming
trend of 0.66 °C per 100 years.[21]

While glacier variations are likely to have minimal effects upon global climate,
their recession may have contributed one third to one half of the observed 20th Cen-
tury rise in sea level (Meier 1984; IPCC 1996). Furthermore, it is extremely likely
that such extensive glacier recession as is currently observed in the Western Cordille-
ra of North America,” where runoff from glacierized basins is used
for irrigation and hydropower, involves significant hydrological and ecosys-
tem impacts. Effective water-resource planning and impact mitigation in such areas
depends upon developing a sophisticated knowledge of the status of glacier ice and
the mechanisms that cause it to change. Furthermore, a clear understanding of the
mechanisms at work is crucial to interpreting the global-change signals that are con-
tained in the time series of glacier mass balance records.

Combined glacier mass balance estimates of the large ice sheets carry an uncer-
tainty of about 20%. Studies based on estimated snowfall and mass output tend to in-
dicate that the ice sheets are near balance or taking some water out of the
oceans.! Marinebased studies suggest sea-level rise from the Antarctic or rapid ice-
shelf basal melting. Some authors (Paterson 1993; Alley 1997) have suggested that
the difference between the observed rate of sea-level rise (roughly 2 mm/y) and the
explained rate of sea-level rise from melting of mountain glaciers, thermal expansion
of the ocean, etc. (roughly 1 mm/y or less) is similar to the modeled imbalance in
the Antarctic (roughly 1 mm/y of sea-level rise; Huybrechts 1990), suggesting a con-
tribution of sea-level rise from the Antarctic.

Relationships between global climate and changes in ice extent are complex.
The mass balance of land-based glaciers and ice sheets is determined by the accumu-
lation of snow, mostly in winter, and warm-season ablation due primarily to net ra-
diation and turbulent heat fluxes to melting ice and snow from warm-air advection,

(Munro 1990). However, most of Antarctica never experiences surface melt-
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ing. Where ice masses terminate in the ocean, iceberg calving is the major contributor
to mass loss. In this situation, the ice margin may extend out into deep water as a
floating ice shelf, such as that in the Ross Sea. Despite the possibility that global
warming could result in losses to the Greenland ice sheet being offset by gains to
the Antarctic ice sheet, there is major concern about the possibility of a West Antarc-
tic Ice Sheet collapse. The West Antarctic Ice Sheet is grounded on bedrock below
sea level, and its collapse has the potential of raising the world sea level 6—7 m over a
few hundred years.

Most of the discharge of the West Antarctic Ice Sheet is via the five major ice
streams (faster flowing ice) entering the Ross Ice Shelf, the Rutford Ice
Streamentering Ronne-Filchner shelf of the Weddell Sea, and the Thwaites Glacier
and Pine Island Glacier entering the Amundsen Ice Shelf. Opinions differ as to the
present mass balance of these systems (Bentley 1983, 1985), principally because of
the limited data. The West Antarctic Ice Sheet is stable so long as the Ross Ice
Shelf is constrained by drag along its lateral boundaries and pinned by local
grounding.

Task 13. Choose one of the topics to make a report and present it in front
of the class.

1. Hydrosphere

2 Cryosphere

3. The role of water in everyday life

4 Water pollution
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UNIT 6. ATMOSPHERE
6.1 THE EARTH’S ATMOSPHERE

PRE-READING

Task 1. Complete the table with translations and transcriptions of the
words from the text.

Word Transcription Traslation

Atmosphere

Layer

Sufficient
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Gravity
Surface
Liquid
Solar system
Invisible
Account for
Portion
Vapor

Dust
Spread out
Barely
Weight
Equal
Entire
Bottom
Eject
Altitude

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What do you know about the term atmosphere?

2. Is there life on Jupiter, Saturn or other planets of the solar system?

3. Is the Earth moving around the Sun or the sun moving around the Earth?

4. What parts does the atmosphere consist of?

5. Can life exist without oxygen?

TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Atmosphere
An atmosphere (New Latin atmosphaera, 17th century, from Greek artuog [at-
mos] "vapor" and oeaipo [sphaira] "sphere™) is a layer of gases surrounding
a planet or other material body of sufficient mass that is held in place by
the gravity of the body. An atmosphere is more likely to be retained if the gravity is
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high and the atmosphere's temperature is low.

Scientists have gathered enough information about other planets in our solar
system to know that none can support life as we know it. Life is not possible without
a stable atmosphere containing the right chemical ingredients for living organisms:
hydrogen, oxygen, nitrogen, and carbon. These ingredients must be balanced: not
too thick or too thin. Life also depends on the presence of water.

Jupiter, Saturn, Uranus, and Neptune all have atmospheres made mostly of
hydrogen and helium. These planets are called gas giants, because they are mostly
made of gas and do not have a solid outer crust.

Mercury and Mars have some of the right ingredients, but their atmospheres are
far too thin to support life. The atmosphere of Venus is too thick: the planet’s surface
temperature is more than 460 degrees Celsius (860 degrees Fahrenheit).

Jupiters moon Europa has a thin atmosphere rich with oxygen. It is likely cov-
ered by a huge ocean of liquid water. Some astrobiologists think that if life will de-
velop elsewhere in the solar system, it will be near vents at the bottom of Europa’s
ocean.

We live at the bottom of an invisible ocean called the atmosphere, a layer of
gases surrounding our planet. Nitrogen and oxygen account for 99 percent of the gas-
es in dry air, with argon, carbon dioxide, helium, neon, and other gases making
up minute portions. Water, vapor and dust are also part of Earth’s atmosphere. Other
planets and moons have very different atmospheres, and some have no atmospheres
at all.

The atmosphere is so spread out that we barely notice it, yet its weight is equal
to a layer of water more than 10 meters (34 feet) deep covering the entire planet. The
bottom 30 kilometers (19 miles) of the atmosphere contains about 98 percent of
its mass. The atmosphere—air—is much thinner at high altitudes. There is no atmos-
phere in space.

Scientists say many of the gases in our atmosphere were ejected into the air by
early volcanoes. At that time, there would have been little or no free oxygen
surrounding the Earth. Free oxygen consists of oxygen molecules not attached to
another element, like carbon (to form carbon dioxide) or hydrogen (to form water).

Free oxygen may have been added to the atmosphere by primitive organisms,
probably bacteria, during photosynthesis. Photosynthesis is the process a plant or
other autotroph uses to make food and oxygen from carbon dioxide and water. Later,
more complex forms of plant life added more oxygen to the atmosphere. The oxygen

in today’s atmosphere probably took millions of years to accumulate.
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The atmosphere acts as a gigantic filter, keeping out most ultraviolet radiation
while letting in the sun’s warming rays. Ultraviolet radiation is harmful to living
things, and is what causes sunburns. Solar heat, on the other hand, is necessary for all
life on Earth.

Earth’s atmosphere has a layered structure. From the ground toward the sky,
the layers are the troposphere, stratosphere, mesosphere, thermosphere, and
exosphere. Another layer, called the ionosphere, extends from the mesosphere to the
exosphere. Beyond the exosphere is outer space. The boundaries between atmos-
pheric layers are not clearly defined, and change depending on latitude and season.

The term stellar atmosphere describes the outer region of a star, and typically in-
cludes the portion starting from the opaque photosphere outwards. Stars with suffi-
ciently low temperatures may form compound molecules in their outer atmosphere.

The Earth's atmosphere consists of a number of layers that differ in properties
such as composition, temperature and pressure. The lowest layer is the troposphere,
which includes the planetary boundary layer or peplosphere at its base. Three quarters
of the atmospheric mass resides within the troposphere, and the depth of this layer
varies between 17 km at the equator and 7 km at the poles. The stratosphere, from 20
to 50 km, includes the ozone layer, located at altitudes between 15 and 35 km, which
absorbs ultraviolet energy from the Sun. The mesosphere, from 50 to 85 km is the
layer in which most meteors burn up. The thermosphere extends from 85 km to the
base of the exosphere at 690 km and contains the ionosphere, a region where the at-
mosphere is ionised by incoming solar radiation. The Karman line, located within the
thermosphere at an altitude of 100 km, is commonly used to define the boundary be-
tween the Earth's atmosphere and outer space. The exosphere extends from about 690
to 1,000 km above the surface, where it interacts with the planet's magnetosphere.
Each of the layers has a different lapse rate, defining the rate of change in tempera-
ture with height.

(Retrieved from: https://en.wikipedia.org/wiki/Atmosphere)

Vocabulary

. Hydrogen [ hardrad3en] - Bogopon
. Oxygen [ 'vksidzon] - kucaopon

. Nitrogen [ 'nartrad3on] - azot

. Carbon ['ka:ban] - yraepon

. Helium ['hi:liom] — renmii

. Argon ['a:gon] — apron

. Neon ['ni:pon]- HeoH

. Minute portions [mar nju:t 'po:fn S] — KpoIIeYHbIE KOTHYECTBA
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Word study

Task 4. Write 5 sentences with the new words. You can use more than
1 new word in each sentence.
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Task 5. Use your dictionary to complete the following table.

Verb Noun Adjective
sufficient
system
support
boundary
different
surroundings
develop
accumulation

Task 6. Read the names of the chemical elements correctly. Mind the

stress, use dictionary if necessary.
Hydrogen
Lithium
Berylium
Helium
Boron
Carbon
Nitrogen
Oxygen
Neon

Sodium
Magnesium
Aluminium
Silicon
Chlorine
Argon
Calcium
Titanium
Chromium

Iron
Cobalt
Nickel
Copper
Zinc
Silver
Platinum
Gold
Lead

Task 7. Match English phrases with their Russian equivalents.

gravity of the body MOJICKYJIbI KHCI0POIa
ultraviolet radiation aTMoc(epa 38e311

solar wind MOCTOsTHHAs aTMocdepa
cosmic ray CIIOUCTAsI CTPYKTYpa

living organisms

KOCMUYECKUM JIyY

stellar atmosphere

rpaBUTanus TCIA

stable atmosphere

KHUBBIC OPraHU3MBbI

solar system

COJIHEYHBIN BETEP

oxygen molecules

COJIHCYHAasA CUCTEMaA

a layered structure

yibTpaduonaeToBas paauanus
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Task 8. Fill the missing words in the sentences below.

plants composition atmosphere(2) star living organisms photosynthesis
radiation oxygen

The of Earthis mostly composed of nitrogen. It also
contains used by most organisms for respiration and carbon diox- ide
used by , algae and cyanobacteria for . It pro-
tects organisms from genetic damage by solar ultraviolet , solar
wind and cosmic rays. Its current Is the product of billions of years of
biochemical modification of the paleoatmosphere by living

The term stellar atmosphere describes the outer region of a , and typi-

cally includes the portion starting from the opaque photosphere outwards. Stars with
sufficiently low temperatures may form compound molecules in their outer

Task 9. Give the English equivalents.

COJIHEYHAS] CUCTEMA rpaBUTALIAS

YKUBBIE OpPTraHU3MBbI TOHKHUU CIIOU
yIbTpaduoIeToBas pagualus OKPYXKaroUIWN IIIaHETY
aTMocdepa 3eMu 3aBUCHUT OT HAJIUYUS BOJIbI
doTocuHTE3 XUMHUYECKUE FIIEMEHTBI

Comprehension and discussion

Task 10. Answer the questions:
1. How can you explain the term atmosphere?
2. What layers does the atmosphere of the Earth consist of?
3. What other planets of the solar system can support life as we know it?
Why?
What chemical are essencial for livivng?
What is the atmosphere of the other planets of the solar system?
Is there atmosphere in space?
How long did it take to form the present level of oxigen on the Earth?
What is photosynthesis?
The term stellar atmosphere describes the outer region of a star,

© 0o N bk
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doesn’t it?

10.  Which is the most distant layer of the atmosphere?

Task 11. Complete the following sentences:
1. An atmosphere is a layer of gases...
2. Life is not possible without a stable atmosphere containing...
3. Jupiter, Saturn, Uranus, and Neptune all have atmospheres made mostly of...
4. Scientists say many of the gases in our atmosphere...
5. Photosynthesis is...
6. From the ground toward the sky, the layers of the Earth are...
7. lonosphere, extends from... to...
8. The Earth's atmosphere consists of a number of layers that differ in proper-
ties such as...

Task 12. Speak on.

1. The atmospere of the Earth.

2. The atmospere of the other planets of the solar system.
3. The layers of the atmospere of the Earth.

Task 13. Translate the text and retell it in English:
Troposphere

The troposphere is the lowest atmospheric layer. On average, the troposphere
extends from the ground to about 10 kilometers (6 miles) high, ranging from about 6
kilometers (4 miles) at the poles to more than 16 kilometers (10 miles) at the Equator.
The top of the troposphere is higher in summer than in winter.

Almost all weather develops in the troposphere because it contains almost all
of the atmosphere’s water vapor. Clouds, from low-lying fog to thunderheads to high-
altitude cirrus, form in the troposphere. Air masses, areas of high-pressure and low-
pressure systems, are moved by winds in the troposphere. These weather systems
lead to daily weather changes as well as seasonal weather patterns
and climate systems, such as EIl Nino.

Air in the troposphere thins as altitude increases. There are fewer molecules of
oxygen at the top of Mount Everest, Nepal, for example, than there are on a beach in
Hawaii. This is why mountaineers often use canisters of oxygen when climbing tall
peaks. Thin air is also why helicopters have difficulty maneuvering at high altitudes.

In fact, a helicopter was not able to land on Mount Everest until 2005.
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As air in the troposphere thins, temperature decreases. This is why mountain-
tops are usually much colder than the valleys beneath. Scientists used to think tem-
perature continued to drop as altitude increased beyond the troposphere. But
data collected with weather balloons and rockets have showed this is not the case.

In the lower stratosphere, temperature stays almost constant. As altitude
increases in the stratosphere, temperature actually increases.

Solar heat penetrates the troposphere easily. This layer also absorbs heat that is re-
flected back from the ground in a process called the greenhouse effect. The green-
house effect is necessary for life on Earth. The atmosphere’s most abundant green-
house gases are carbon dioxide, water vapor, and methane.

Fast-moving, high-altitude winds called jet streams swirl around the planet near
the upper boundary of the troposphere. Jet streams are extremely important to the
airline industry. Aircraft save time and money by flying in jet streams instead of the
lower troposphere, where air is thicker.

Task 14. Render this text in English:

ATtMoc(epa — razoBas 00071049Ka HEOECHOTO Tella, YACPKUBAEMAasi OKOJIO HETO
rpaButanueii. [lockonbKy HE CYIIECTBYET Pe3KON TpaHUIIbI MEXAYy arMochepoil u
MEXIUIAHETHBIM TPOCTPAHCTBOM, TO OOBIYHO aTMOC(epod MPUHATO CUUTATH 00-
JacTh BOKPYT HEOECHOIO Tejla, B KOTOPOM ra3oBasi cpefa BpallaeTcsi BMECTE C HUM
KaK enuHoe uenoe. I'myOnHa aTMoc@epbl HEKOTOPBIX IIAHET, COCTOSIINUX B OCHOB-
HOM U3 Ta30B (Ta30BbIC TUIAHETHI), MOKET OBITH OYCHB OOJIBIIION.

AtMocdepa 3eMian coIepKUT KUCIOPO, UCHOJIb3yeMblid OONBIIMHCTBOM KH-
BbIX OPraHU3MOB [UJIsl JbIXaHUS, U JUOKCHU]l YIJIepojia, MOTpeOasieMblii pacTeHUs -
MU, BOJIOPOCIISIMU U OaKTepusaMH B mporiecce hoTocuHTe3a. ATMochepa Takke sBIs-
eTcsl 3alllUTHBIM CJIOEM IUJIaHeThl, 3amuiias e€ olurareneid OT COJHEYHO-
r0 yIbTPaQHOIETOBOTO U3ITYUCHHUS.

ATtMocdepa ecTb y BCeX MAacCCHUBHBIX T€Jl — IUIAHET 3€MHOI0 THIA, ra30BbIX

T'UIraHTOB.

Task 15. Put the verbs into the right form. Explain your choice and com-
ment on the use of Present Simple Tense.

Stratosphere
The troposphere (to tend) to change suddenly and violently, but the stratosphere
(to be) calm. The stratosphere (to extend) from the tropopause, the

upper boundary of the troposphere, to about 50 kilometers (32 miles) above the
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https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%94%D1%8B%D1%85%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D1%81%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%B0%D0%BD%D0%BE%D0%B1%D0%B0%D0%BA%D1%82%D0%B5%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D1%81%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
https://ru.wikipedia.org/wiki/%D0%A3%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D1%84%D0%B8%D0%BE%D0%BB%D0%B5%D1%82%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

Earth’s surface. Strong horizontal winds (to blow) in the stratosphere, but there
(to be) little turbulence. This_ (is) ideal for planes that can fly in this part of the
atmosphere.
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The stratosphere (to be) very dry and clouds (to be) rare. Those that
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(to form) (to be) thin and wispy. They (to be called) nacreous
clouds. Sometimes they (to be called) mother-of-pearl clouds because
their  colors (to look) like those inside a mollusk shell.

The stratosphere (to be) crucial to life on Earth because it_ (to contain) small
amounts of ozone, a form of oxygen that (to prevent) harmful UV rays
from reaching Earth. The region within the stratosphere where this thin shell of ozone
is found (to be called) the ozone layer. The stratosphere’s ozone layer

(to be) uneven, and thinner near the poles. The amount of ozone in the
Earth’s atmosphere (to decline) steadily. Scientists (to link) use
of chemicals such as chlorofluorocarbons (CFCs) to ozone depletion.

6.2 EXTRATERRESTRIAL ATMOSPHERES
PRE-READING

Task 1. Complete the table with translations and transcriptions of the
words from the text.

word transcription traslation

terrestrial

giant

hydrogen

to dominate

helium

oxygen

carbon

acid

sulphur

methane

band

cyclone

celestial

exploration

Task 2. Before reading the passage, answer all the following questions and
discuss it with your partner. Then read the passage and find the facts supporting
your ideas.

1. What planets of the solar system do you know?
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2. How can these planets be divided into two groups?
3. Do you believe in life on another planets?

4. Can you imagine the appearance of the aliens?

5. What movies tell us about life on other planets?

6. TEXT
Task 3. Read, translate the text and be ready to do the exercises.
Extraterrestrial Atmospheres

All the planets in our solar system have atmospheres. Most of these atmos-
pheres are radically different from Earth’s, although they contain many of the same
elements.

The solar system has two major types of planets: terrestrial planets (Mercury,
Venus, Earth, and Mars) and gas giants (Jupiter, Saturn, Uranus, and Neptune).

The atmospheres of the terrestrial planets are somewhat similar to Earth’s.
Mercury’s atmosphere contains only a thin exosphere dominated by hydrogen, heli-
um, and oxygen. Venus’ atmosphere is much thicker than Earth’s, preventing a clear
view of the planet. Its atmosphere is dominated by carbon dioxide, and features swirl-
ing clouds of sulfuric acid. The atmosphere on Mars is also dominated by carbon di-
oxide, although unlike Venus, it is quite thin.

Gas giants are composed of gases. Their atmospheres are almost entirely hy-
drogen and helium. The presence of methane in the atmospheres of Uranus and Nep-
tune give the planets their bright blue color.

In the lower atmospheres of Jupiter and Saturn, clouds of water, ammonia,
and hydrogen sulfide form clear bands. Fast winds separate light-colored bands,
called zones, from dark-colored bands, called belts. Other weather phenomena, such
as cyclones and lightning, create patterns in the zones and belts. Jupiter’s Great Red
Spot is a centuries-old cyclone that is the largest storm in the solar system.

The moons of some planets have their own atmospheres. Saturn’s larg-
est moon, Titan, has a thick atmosphere made mostly of nitrogen and methane. The
way sunlight breaks up methane in Titan’s ionosphere helps give the moon an orange
color.

Most celestial bodies, including all the asteroids in the asteroid belt and our
own moon, do not have atmospheres. The lack of an atmosphere on the Moon means
it does not experience weather. With no wind or water to erode them, many craters on
the Moon have been there for hundreds and even thousands of years.

The way a celestial body’s atmosphere is structured and what it’s made of al-

low astrobiologists to speculate what kind of life the planet or moon may be able to
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support. Atmospheres, then, are important markers in space exploration.

A planet or moon’s atmosphere must contain specific chemicals to support life
as we know it. These chemicals include hydrogen, oxygen, nitrogen, and carbon. Alt-
hough Venus, Mars, and Titan have similar atmospheric gases, there is nowhere in
the solar system besides Earth with an atmosphere able to support life. Venus’ at-
mosphere is far too thick, Mars’ far too thin, and Titan’s far too cold.

(Retrieved from: https://en.wikipedia.org/wiki/Extraterrestrial_atmospheres)

Vocabulary
. Mercury [ ' m3:kjori] - Mepkypuii
. Venus ['vi:nas] - Benepa

. Earth [3:0] - 3emus

. Mars [ma:z] - Mapc

. Jupiter ['dzu:pita(r)] - FOmurep

. Saturn ['sat3:n], ['seton] - Catypu
. Uranus ['juoranas] - Ypan

. Neptune ['neptju:n] — Henrryn

Word study

Task 4. Write 5 sentences with the new words. You can use more than 1
new word in each sentence.
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Task 5. In the text we find: “Saturn’s largest moon...” Complete the follow-
Ing sentences using the right degree of comparison.

1. NO other boy IS a@S......cccccvvvvvrieniiiiieen, as James. (tall / taller / tallest)

2. Milkis .....oooviiiiiiiin, than any other food. (nourishing / more nourish-
ing / most nourishing)

3. Radiumisone ofthe ........................... metals. (valuable / more valua-
ble / most valuable)

4. Few English poets were as ...............oevenne. as Wordsworth. (great /
greater / greatest)

5.Shimlais.....ccccooiviiiiiininnnn, than most other hill stations in India. (famous /
more famous / most famous)

6. Goldisoneofthe ......................... metals. (precious / more precious /
most precious)

7. Solomon Was ........cccccvevieeieenennn, than any other king. (wise / wiser / wisest)

8. Few historians Write as...........ccccueevuveernnnnn, as Macaulay. (well / better /best)

9. Very few boOKS are as.........ccccevvevvvevveinennnnns as David Copperfield. (popular /
more popular / most popular)

10. Atrain iS...oooveeveececceecieen, than a car. (fast / faster / fastest)

Task 6. Put the names of the planets into the right order.
Venus, the Sun, Earth, Jupiter, Neptune, Mercury, Mars, Saturn, Uranus

Task 7. Give the English equivalents:
. Ta30BBIM TUT'AHT;
. aTMocdepa 3eMIIu;
. IOAACPKHUBATD ) KHU3Hb,

. HeOeCHOE CBETHIIO;

1

2

3

4

5. MOSIC aCTEPOUJIOB;
6. COITHECUHBIN CBET;

{. OpaHKEBbIU IBET;

8. cyneua yriepona;
9. ABYyOKHCH yTI€poaa;

10. cepnas kucnora.
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Task 8. Choose the best variant and complete the gaps.
1. Pigeons can use the magnetic field to find their way home.
a. planet
b. terrestrial
c. land
2. Trees give off oxygen and absorb dioxide.
a
b

. carbon

. sulphur
c. acid
3. A common theme the discussions was that of funding shortfalls and
their implications for refugee and returnee programmes in Africa.
a. dominated
b. is dominating
c. dominating
4. The girl at the counter had adverted that they had run out of small cars and that
they had to give us that car.
a. giant
b. more giant
C. most giant
5. Vitamin C is also known as ascorbic
a. acid
b. asid
C. acit
6. Uranus' atmosphere is made up of hydrogen, , and methane.
a. oxigen
b. helium
C. water
7. A number of these same areas are chronically prone to natural disasters, including
drought, , earthquakes and hurricanes.
a. watering
b. cyclones
c. cycles

Exercise 9. Give as many synonyms to the word as you can.
a. major

b. contain
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C. presence
d. similar

e. are composed
f. phenomena

Task 10. Make up sentences — mind the word order.

1. planets \ solar \ atmospheres \ all \ in \ system \ the \ our \ have

2. Earth’s \ to \ similar \ somewhat \ are \ planets \ terrestial \ the \ of \ atmos-
pheres \ the

3. the \ system \ two \ types \ planets \ planets \ gas \ solar \ has \ major \ of \
terrestrial \ and \ giants.

4. of \ gases \ gas \ composed \ giants \ are

5. Atmospheres \ planets \ the \ moons \ have \ own \ of \ their \ some

6. markers are space in atmospheres important exploration

7. or \ must \ chemicals \ life \ a\ moon’s \ contain \ to \ planet \ atmosphere \
specific \ support

8. Oxygen \ carbon \ include \ nitrogen \ and \ these \ hydrogen \ chemicals

Comprehension and discussion

Task 11. Answer the questions.

1. Which objects contain atmospheres?

2. Are the atmospheres of the planets of our solar system different from the
Earth’s?

3. How many types of planets does the solar system have?

4. Which planets are called terrestrial?

5. Which planets are gas giants?

6. What do you know about the atmospheres of Mercury and Venus?

7. What is different and alike in the atmospheres of Venus and Mars?

8. What elements mainly form the atmospheres of gas giants?

9. Does methane give bright blue color to the atmospheres of Uranus and Nep-
tune?

10. What is the largest storm in the solar system?

11. Do moons of the planets have thoer own atmospheres?

12. What space bodies do not have atmospheres?

13. Which elements are essencial to support life as we know it?
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Task 12. Choose one of the topics to make a report and present it in front
of the class.

1. Terrestrial planets

2. Gas giants

3. The planets of the solar system

4. The life-supporting role of the atmosphere

Task 13. Render this text in English:

Xumus atMmocpepbl. U3 Kakux ra3os cocrouT armocgepa

Hamia armocdepa - obosiouka, cocTosiiias U3 HECKOJIbKUX OCHOBHBIX CIIOEB,
oOmrast TonmuHa Kotopbix npesbimaer 1000 km. Mexay ciiosMu HE CYIIECTBYT YET-
KHUX rpaHull. B mopsike ynaneHus oT MOBEPXHOCTU 3eMJIM B COCTaB aTMOC(hEphl BXO-
1at: Tporiocepa (okosio 11...12 km), ctpaTocdepa (mo 45...50 kM), mezochepa (10
85...95 kM), Tepmocdepa (1o 600...700 km), sx30chepa (Boime 800 km). C yBenuue-
HUEM BBICOTHI TIA/Ia€T JABJICHHE HAXOAAIIUXCS B aTMocdepe ra3oB (yBEIUYUBACTCS
paspspkenne). OCHOBHas 4acTh BO3/AyXa, KOHEYHO XK€, COCPENOTOYCHA B OJMKHUX
ciosix arMocgepsl. Cyxol BO3yX SIBJISETCS CMEChIO Fa30B U UMEET JIEAYIOIIYIO Mpo-
mopiuio o o0séMy: azor (78,095%), xucmoponx (20,939%), yriaekuciaeii Tra3
(0,031%), unepTHbIe ra3bl (reauil, HEOH, KPUNITOH, KCEHOH, aproH - 0,935%), u3 xo-

TOpBIX aproH cocrasisieT 0,933%.

Task 14. Choose one of the texts above. Translate the text and retell it in
English to your fellow-students:

1. Mesosphere

The mesosphere extends from the stratopause (the upper boundary of the strat-
osphere) to about 85 kilometers (53 miles) above the surface of the Earth. Here, tem-
peratures again begin to fall. The mesosphere has the coldest temperatures in the at-
mosphere, dipping as low as -120 degrees Celsius (-184 degrees Fahrenheit, or 153
kelvin). The mesosphere also has the atmosphere’s highest clouds. In clear weather,
you can sometimes see them as silvery wisps immediately after sunset. They are
called noctilucent clouds, or night-shining clouds. The mesosphere is so cold that
noctilucent  clouds are actually  frozen water vapor—ice clouds.
Shooting stars—the fiery burnout of meteors, dust, and rocks from outer space—are
visible in the mesosphere. Most shooting stars are the size of a grain of sand and burn
up before entering the stratosphere or troposphere. However, some meteors are the

size of pebbles or even boulders. Their outer layers burn as they race through the
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mesosphere, but they are massive enough to fall through the lower atmosphere and
crash to Earth as meteorites. The mesosphere is the least-understood part of Earth’s
atmosphere. It is too high for aircraft or weather balloons to operate, but too low
for spacecraft. Sounding rockets have provided meteorologists and astronomers their
onlysignificant data on this important part of the atmosphere. Sounding rockets
are unmanned research instruments that collect data during sub-orbital flights.
Perhaps because the mesosphere is so little understood, it is home to two meteorolog-
ical mysteries: sprites andelves. Sprites are reddish, vertical electrical discharges that
appear high above thunderheads, in the upper stratosphere and mesosphere. Elves are
dim, halo-shaped discharges that appear even higher in the mesosphere.

2. lonosphere

The ionosphere extends from the top half of the mesosphere all the way to the
exosphere. This atmospheric layer conducts electricity. The ionosphere is named for
ions created by energetic particles from sunlight and outer space. lons are atoms in
which the number of electrons does not equal the number of protons, giving
the atom a positive (fewer electrons than protons) or negative (more electrons than
protons) charge. lons are created as powerful x-rays and UV rays knock electrons off
atoms.
The ionosphere—a layer of free electrons and ions—reflects radio waves. Guglielmo
Marconi, the “Father of Wireless,” helped prove this in 1901 when he sent a radio
signal from Cornwall, England, to St. John’s, Newfoundland, Canada. Marconi’s ex-
periment demonstrated that radio signals did not travel in a straight line, but bounced
off an atmospheric layer—the ionosphere.
The ionosphere is broken into distinct layers, called the D, E, F1, and F2 layers. Like
all other parts of the atmosphere, these layers vary with season and latitude. Changes
in the ionosphere actually happen on a daily basis. The low D layer, which absorbs
high-frequency radio waves, and the E layer actually disappear at night, which means
radio waves can reach higher into the ionosphere. That’s why AM radio stations can
extend their range by hundreds of  kilometers every night.
The ionosphere also reflects particles from solar wind, the stream of highly charged
particles ejected by the sun. These electrical displays create auroras (light displays)
called the Northern and Southern Lights.

3. Thermosphere

The thermosphere is the thickest layer in the atmosphere. Only the lightest gas-
es—mostly oxygen, helium, and hydrogen—are found here.
The thermosphere extends from the mesopause (the upper boundary of the meso-
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sphere) to 690 kilometers (429 miles) above the surface of the Earth. Here, thinly
scattered molecules of gas absorb x-rays and ultraviolet radiation. This absorption
process propels the molecules in the thermosphere to great speeds and high tempera-
tures. Temperatures in the thermosphere can rise to 1,500 degrees Celsius (2,732 de-
grees Fahrenheit, or 1,773 kelvin). Though the temperature is very high, there is not
much heat. How is that possible? Heat is created when molecules get excited and
transfer energy from onemolecule to another. Heat happens in an area of high pres-
sure (think of water boiling in a pot). Since there is very little pressure in the thermo-
sphere, there is little heat transfer.

The Hubble Space Telescope and the International Space Station (ISS) orbit
the Earth in the thermosphere. Even though the thermosphere is the second-
highest layer of Earth’s atmosphere, satellites that operate here are in “low-Earth
orbit.”

Task 15. Put the verbs into the right form. Explain your choice and com-
ment on the use of Passive Voice.

Exosphere
The fluctuating area between the thermosphere and the exosphere (to call)
the turbopause. The lowest level of the exosphere (to call)

the exobase. At the upper boundary of the exosphere, the ionosphere
(to merge) with interplanetary space, or the space between planets.

The exosphere (to expand) and (to contrast) asit (to
come) into contact with solar storms. In solar storms particles (to

fling) through space from explosive events on the sun, such as solar flares and coro-
nal mass ejections (CMESs). Solar storms can squeeze the exosphere to just 1,000 kil-
ometers (620 miles) above the Earth. When the sun (to be) calm, the exo-
sphere can extend 10,000 kilometers (6,214 miles). Hydrogen, the lightest element in
the universe, (to dominate) the thin atmosphere of the exosphere. Only
trace amounts of helium, carbon dioxide, oxygen, and other gases (to be)
present. Many weather satellites orbit Earth in the exosphere. The lower part of the
exosphere (to include) low-Earth orbit, while medium-Earth orbit is
higher in the atmosphere. The upper boundary of the exosphere (to be)
visible in satellite Images of

Earth. Called the geocorona, it (to be) the fuzzy blue illumination that
(to circle) the Earth.
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Part I1. Supplementary reading
Text 1. Planet Earth

Our planet is about 4.5 billion years old. Situated 150 million kilometres away
from the Sun, it has a circumference of about 30,800 kilometres. It is almost spherical,
but bulges a little at the equator and it is flattened slightly at the North and South poles.

The Earth has an inner core, which makes up about 16 per cent of its total volume,
and an outer mantle. The core consists mainly of molten iron at a temperature of around
2,500°C, although there appears to be a solid part right at the centre. The mantle is about
2,900 kilometres thick and consists of relatively solid rock.

Outside the mantle there is a relatively thin layer of less dense rock called the crust.
The average thickness of the crust is 35 kilometres on land and 5-6 kilometres under the
oceans. The highest point on the Earth’s crust, Mount Everest, is nearly 19 kilometres
above the lowest point, which is in the ocean just off the coast of the Philippines.

Ninety-eight per cent of the solid matter of the Earth’s crust is made up of eight
elements. These, in order of abundance, are oxygen, silicon, aluminium, iron, calcium,
sodium, potassium and magnesium. Oxygen accounts for 94 per cent of the crust by
volume and 47 per cent by weight, and silicon accounts for 1 per cent of the crust by

volume and 28 per cent by weight.

Crust
Mantle

Outer Core

Inner Core
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There are three broad classes of rock in the Earth’s crust. First, there is the original
igneous rock, which was formed when the hot molten liquid of the Earth’s core cooled
and solidified. Basalt, obsidian and granite are examples of igneous rock. Second, there is
sedimentary rock, which was formed by pressure or a chemical cementing action on rock
fragments. Examples of sedimentary rock include sandstone and shale.

The third main category is metamorphic rock, in which the original structure has
been altered by the action of heat, pressure or chemicals. Examples of metamorphic rock
include schist, slate and marble.

As a result of physical and chemical weathering, some of the rock of the crust is
broken up, forming a layer of particles of disintegrated rock of different sizes, like gravel,
sand and clay.

The Earth’s crust is coated with an envelope of gases — the atmosphere. Apart
from water vapour, the main permanent gases in the atmosphere are nitrogen (78 per
cent), oxygen (21 per cent), argon (0.93 per cent) and carbon dioxide (0.04 per cent and
increasing).

Another key component of the planet’s surface is water, around 97 per cent of
which is in the oceans. About 2 per cent of the Earth’s surface water is in the form of ice
or snow in the polar regions, and about 0.5 to 1.5 per cent in the soil and in cracks
between rocks. Less than 0.03 per cent is in ponds, streams, rivers and lakes, while only
about 0.001 per cent is in the atmosphere.

The surface of the Earth receives constant radiation of energy from the Sun, where
it is generated by nuclear fusion. This input of energy is in the form of the shorter
wavelength ultraviolet rays, through visible light, to infrared. It is eventually re-radiated
back into space, mainly in the form of heat.

The energy from the Sun is largely responsible for the two great circulatory
systems on the Earth’s surface — those of the atmosphere and the oceans. The flows in
the atmosphere are caused by the unequal heating of large masses of air, and this leads to
air movements that then set in motion the flows of water in the surface layers of the

oceans. The patterns of flow in both the atmosphere and the oceans are also affected by
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the rotational movement of the planet. This is known as the Coriolis effect. The end result
Is that heat becomes more evenly spread over the surface of the planet.

Another important process that is driven partly by the energy from the Sun, but also
by gravity, is the water cycle. Heat from the Sun causes water to evaporate from the
surfaces of the oceans, lakes and land to form water vapour in the atmosphere. When this
vapour cools, the water condenses and gravity eventually causes the droplets to fall back
to Earth as rain or snow. Gravity also plays an essential role by causing much of the water
that falls on land to sink down into the soil and then move into streams and rivers, from
where it eventually flows back into the oceans.

Certain of the gases in the atmosphere, notably water vapour and, to a lesser extent,
carbon dioxide, play a key role in keeping the temperature of the Earth’s surface at levels
suitable for life as we know it. The end result of this process, which is referred to as the
greenhouse effect, is a world with an average temperature of around around 15°C. If these
gases were not there, the energy radiated onto the Earth’s surface from the Sun would re-
radiate back into space, mainly in the form of heat, and the average temperature of the
Earth would be —18°C.

(Retrieved from http://press-
files.anu.edu.au/downloads/press/n1965/html/ch02.xhtmi?referer=&page=6)

Text 2. The evolution of life: the first 4 billion years

The earliest living things on Earth are believed to have come into being around 4
billion years ago. They were single-celled organisms and they were the most complex
form of life on Earth for approximately a 1 billion years. There were, and still are, two
distinct groups of such microorganisms with different biochemical characteristics. They
are classified as Bacteria and Archaea. The Archaea include microbes that live and
multiply under extreme conditions, such as very high temperatures and very high

salinity. It is not known which of these groups came into existence first.
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It is believed that the main source of energy for the first single-celled organisms
was energy-containing chemical compounds that had formed through the action of
ultraviolet (UV) radiation and electrical discharges in storms. But the amount of energy
from such sources was strictly limited, and there was certainly not enough of it to
sustain life on the scale that exists today.

Single-celled organisms capable of photosynthesis — cyanobacteria — were in
existence by around 2.5 billion years ago. This development represents one of the great
watersheds in biological evolution. It changed the living world forever. In
photosynthesis, light energy from the Sun is captured in the leaves of green plants and
converted into chemical energy in the form of complex organic molecules. All animal
and plant life on Earth is entirely dependent on this process. Photosynthesis involves the
uptake of carbon dioxide and water from the environment and the release of free
oxygen.

The emergence of photosynthesis had far-reaching evolutionary consequences.
Among these was the fact that oxygen began to accumulate in the atmosphere, making it
possible for life forms to evolve that relied on oxygen for their respiratory processes.
Another outcome was the fact that some of the atmospheric oxygen was converted to
ozone (Os), which formed a layer in the upper part of the atmosphere. Here, it acted as a
filter, absorbing much of the UV radiation from the Sun. As a result, by the time that
humans appeared on Earth, and probably by 2 billion years before this, only about half
of the total solar UV radiation, and a much smaller fraction of the short-wave UV-B
rays, penetrated through to the Earth’s surface. Had it not been for this effect, life as it
exists on land today would not have been possible.

Although excessive UV radiation is damaging to living organisms, the UV rays
that continue to penetrate beyond the ozone layer play a number of useful biological
roles, including the promotion of the synthesis of vitamin D in human skin.

Like bacteria today, the earliest single-celled organisms did not possess nuclei.
The first nucleated cells appeared about 1.5 billion years ago, and it seems that, around

this time, a great evolutionary diversification began to take place among living forms,
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which suggests that a form of sexual reproduction was by then in existence. Previously,
all reproduction had been asexual, involving the simple division of one cell into two. In
sexual reproduction a new individual comes into existence through the union of two
cells, the male and female gametes, each bringing its complement of genetic material
(deoxyribonucleic acid (DNA)) from one of the parent organisms.

Around 600 to 700 million years ago, another watershed occurred in the history of
life on our planet in the appearance of multicellular organisms. There is uncertainty
about the timing of this evolutionary development but, by about 700 million years ago,
there were flat and soft-bodied multicellular creatures in existence. They are called
Ediacarans, after the Ediacara Hills in South Australia, where the first big deposits of
their fossils were found.

By 500 to 600 million years ago, the Ediacarans had been replaced by very
different fauna and flora, which included seaweeds, sponges, jellyfish, corals, worms,
molluscs, sea urchins, starfish, lamp shells and trilobites. The various forms of life of
that time, like the organisms of today, can be classified as belonging to three ‘domains’
— namely, the Archaea, the Bacteria and the Eukarya. The cells of Eukarya contain
nuclei, and this domain includes Protista (e.g. amoebae), Fungi, Plants and Animals.

(Retrieved from http://press-
files.anu.edu.au/downloads/press/n1965/pdf/ch02.pdf})

Text 3. The evolution of life: the next 500 million years
Five hundred million years ago, there were animals swimming in the oceans that
had an internal supporting structure or backbone. The earliest of these were the so-
called jawless fishes, a group represented today by the lampreys. By 400 million years
ago, the so-called ‘true fishes’ were just emerging, although the oceans were dominated
by arthropods, especially trilobites.
There was much less diversity among plants. At that time all plants were

thallophytes, which exhibited no real differentiation into stems, leaves and roots. This
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group included various kinds of multicellular algae, like stoneworts and brown
seaweeds.

The main plants of the oceans have changed little since that time. In contrast,
spectacular evolutionary changes took place among animals in the aquatic environment.
By 200 million years ago the trilobites, which had dominated the scene for so long, had
entirely disappeared and were replaced by a new group of molluscs known as
ammonites. At one time there were over 20 different families of ammonites, and some
of them had a diameter of at least a metre. But the ammonites were also extinct by 60
million years ago.

Meanwhile, there was remarkable diversification taking place among the bony
fishes, leading eventually to the immense variety of fish species that are found in ponds,
streams, rivers, lakes and oceans today.

The earliest plants to grow on land appeared on the edge of the shallow water of
estuaries a little over 400 million years ago. Unlike the thallophytes in the oceans, the
earliest land plants had a distinct stem that provided them with support in the new
environment, and some of them had rudimentary leaves. Fossilised remains have been
found of two distinct groups related to the modern psilotums and club mosses.
Eventually larger plants evolved. By 350 million years ago, there were great forests of
seed ferns and horsetails. Because their reproduction depended on the sperm being able
to swim in a film of moisture to reach the ovum, they could exist only in moist areas.
This is still the case today for the mosses, liverworts, psilotums, horsetails, ferns and
club mosses. Seed ferns are now extinct.

The colonisation of drier land by plants depended on the evolution of a means of
reproduction that did not require the sperm to swim through a film of water. This came
about in the development of a pollen tube through which the sperm passes to reach the
ovum. The first plants with a pollen tube were the gymnosperms, which appeared
around 300 million years ago. There were four main kinds of gymnosperms — the
cordaites, which are now extinct, and the cycads, ginkgos (maidenhair trees) and

conifers.
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It was also around 400 million years ago that the first animals ventured onto land.
Except in the case of worms, this development involved some important structural
changes that enabled them to resist drying out, to breathe atmospheric oxygen, and to
move around from one place to another. The first of these requirements was met by the
formation of a resistant outer skin, and the second by the development of cavities in the
body into which air could pass and from which oxygen could be transported to the
various tissues. Locomotion on land in the crustaceans, centipedes, spiders and, later,
insects was made possible by modification of the limbs that already existed in earlier
aquatic forms. The five-toed limbs of the vertebrates evolved directly from the fins of
their fish ancestors.

The heyday of the amphibians was around 300 million years ago, when many
diverse forms existed. By 200 million years ago, however, their numbers had declined
dramatically, and their place had been taken by reptiles, including the earliest dinosaurs.
Birds and mammals evolved directly from reptiles.

Reptiles, including the dinosaurs, showed extraordinary diversification, with
different groups becoming adapted to many different kinds of habitat. Several aquatic
groups evolved, some of which looked very much like fish, although they did not have
gills and they breathed air through a respiratory tract. There were also various forms of
flying reptiles, with wings spanning up to seven metres and made of leathery
membranes, supported and extended by elongated fingers.

Between 60 and 70 million years ago, a great crisis occurred in reptilian history
and many forms became extinct, including all the dinosaurs and flying reptiles and most
of the large marine reptiles. Many other forms of life disappeared during this period of
reptile extinction, including various microscopic foraminifera in the oceans and many
aquatic animals, including the ammonites. Whatever the cause of this wave of
extinction, placental mammals, birds, lizards, snakes, turtles, crocodiles, fishes and
plants were relatively unaffected.

The earliest mammals came into existence about 200 million years ago, at about

the same time that the dinosaurs were emerging as a distinct group; and there were
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animals very like modern echidnas wandering around 150 million years ago. But
mammals remained a rather insignificant group during this period of reptile dominance.

The evolutionary transition from reptiles to mammals involved three especially
important changes. First, except in the case of the egg-laying platypus and echidna, a
mechanism evolved by which the embryo developed within the mother’s body, attached
to maternal tissue by a placenta through which oxygen, carbon dioxide, nutrients and
waste products passed to and from the embryo. A somewhat similar arrangement is
found in a few reptiles, such as the Australian blue-tongue skink. Second, in all
mammals the newborn young are cared for by the mother and nourished by milk from
her mammary glands. Third, a mechanism developed in mammals and birds that
maintained a more or less constant body temperature, relatively independently of
muscular activity and environment. It has been suggested that similar mechanisms may
have existed in dinosaurs.

The first true flowering plants, the angiosperms, emerged about 160 million years
ago and, since that time, they have undergone spectacular diversification. They are now
the dominant division of plants. They are made up of two main groups — the
monocotyledons and dicotyledons. The seedlings of the monocotyledons, which include
grasses, lilies, irises and crocuses, have a single leaf and the stems do not thicken. The
seedlings of dicotyledons have two leaves and the stems become thicker as the plant
matures.

After about 60 million years ago, an amazing evolutionary diversification took
place among birds and mammals. The primates, for example, which had emerged during
the last part of the dinosaur era, evolved into four main groups. The most ancient group
is the prosimians, which includes lemurs, aye-ayes, lorises and tarsiers. The second
group, the ceboids, consists of the monkeys of South America. These animals have tails
by which they can hang from branches of trees, and the group includes marmosets,
howler monkeys and spider monkeys. The third group is the ceropithecoids, the
monkeys of Africa and southern Asia, and it includes baboons, mandrills, langurs, and

macaques. These animals also have tails, but they cannot hang by them. The fourth
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group, the hominoids, which includes gibbons, orangutans, chimpanzees, gorillas and

humans, do not possess tails.
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Figure 1. Some major developments in the history of life

(Source: Stephen Boyden)

(Retrieved from http://press-files.anu.edu.au/downloads/press/n1965/pdf/ch02.pdf}

Text 4. The mechanism of evolution
According to the Darwinian explanation, evolutionary change comes about through
natural selection. This process depends on the fact that, at any given time, the individuals
in a population of living organisms are not genetically identical. This genetic variability is

due partly to changes, or mutations, that occur spontaneously from time to time in the
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genetic material of the sex cells (gametes), and partly to the fact that genes occur in
different combinations in different individuals.

Because the members of a population are not genetically the same, some of them
are likely to be better suited than others to the prevailing conditions. These better suited
individuals tend to be more successful in surviving and reproducing, and are therefore
likely to contribute a greater number of individuals to the next generation. Their progeny
will carry the genes that rendered their parents at a biological advantage. Consequently,
generation by generation, a population can become increasingly well suited to the
environment in which it lives.

Similarly, when a significant and lasting change occurs in the environment of a
population, some individuals, because of the genetic variability in the population, may be
better suited than others to the new conditions. These individuals are more likely to
survive and successfully reproduce, passing on their genes to subsequent generations.

Not all populations adapt successfully in this way to environmental change. Indeed,
the great majority of species that existed in evolutionary history eventually failed to adapt
to new environmental conditions and became extinct.

The rate at which evolutionary adaptation occurs in a population following
environmental change depends on a number of factors. Especially important among these
Is the frequency in the initial population of ‘favourable’ genes associated with resistance
to the threats inherent in the new situation, and the extent to which such genes confer an
advantage on the individuals that carry them (i.e. their selective advantage).

The mutation rate for individual genes is estimated to be around one mutation per
100,000 spermatozoa or ova, and most mutations are harmful rather than beneficial. The
chances of a suitable or helpful mutation arising in an appropriate gene in a small
population that is suddenly exposed to a new detrimental environmental condition are,
therefore, negligible. In the long term, however, all major evolutionary change depends
on the introduction of new genetic characteristics through random mutation.

(Retrieved from http://press-

files.anu.edu.au/downloads/press/n1965/pdf/ch02.pdf})
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Text 5. Ecological levels: from individuals to ecosystems

Terms individual, population, species, community and ecosystem all represent
distinct ecological levels and are not synonymous, interchangeable terms.

You are an individual, your pet cat is an individual, a moose in Canada is an
individual, a coconut palm tree on an island in the Indian Ocean is an individual, a gray
whale cruising in the Pacific Ocean is an individual, and a tapeworm living in the gut of a
cow is an individual, as is the cow itself. An individual is one organism and is also one
type of organism (e.g., human, cat, moose, palm tree, gray whale, tapeworm, or cow in
our example). The type of organism is referred to as the species. There are many different
definitions of the word species, but for now we’ll leave it simply that it is a unique type
of organism.

Each species that has been studied and described by scientists has been given a
two-part name, their binomial or scientific name, that uniquely identifies it (e.g., humans
= Homo sapiens; domestic cats = Felis catus; moose = Alces alces; coconut palms
= Cocos nucifera; gray whales = Eschrichtius robustus; cow tapeworms = Taenia
saginata; and domestic cows = Bos taurus). The power or value of the scientific name is
that it makes clear what type of organism you are talking about. Since only one type of
organism in the entire world has that unique name, it makes for much clearer
communication and understanding than using common names. If you are talking about a
gopher, for example, just using its common name like this, you might be referring to a
type of mammal that lives underground, a type of snake, or even a type of tortoise,
depending on what part of the country you are in. If you refer to the gopher Gopherus
polyphemus, you are talking only about the gopher tortoise.

So what’s a population? It’s a group of individuals that all belong to the same
species. Populations are geographically based; they live in a particular area. But the size
or scale of that area can be variable — we can talk about the human population in a city, a

state, a country or a hemisphere. Or we can talk about the population of palm trees on just
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one island in the Indian Ocean, or on all of the islands that make up the Republic of
Seychelles, or all of the islands in the Indian Ocean. The person studying or writing about
the population gets to decide what scale to use, what is most appropriate for what they
want to study or explain. That’s one of the exciting things about science — there’s a lot of
freedom in defining the scope and scale of your project, but that means it is also
Important to explain clearly what scale you are using.

Species are made up of populations. How many populations? It all depends. It
depends on how widespread the species is and how small or large the geographic area is.
Some species have very limited ranges or distributions, being restricted, for example, to a
single island or the top of a single mountain in the whole world. The single population on
the island or mountaintop makes up the entire species. From a conservation perspective,
such populations are extremely vulnerable — if anything happens to that one population,
the entire species will be lost; the species will go extinct. But many species are more
widespread. There are populations of moose, for example, in Yellowstone National Park,
Maine, Minnesota, Alberta, Manitoba and other U.S. states and Canadian provinces. If
you want to know how many moose there are on Earth, you have to know the sizes of all
the different populations in all the different locations.

Communities are made up of all the populations of different species in a given area.
Why the vague term “in a given area?” Because once again the scale is flexible,
determined by the person studying or writing about the community. We might be talking
about the community of all the organisms living in the very top or canopy of a single
rainforest tree or of all the trees in the forest. What’s most important about the
community concept is that it involves multiple populations of all the different species in
the given area and how these species interact with each other. Each of the populations is
made up of individuals of a particular species, and the individuals interact with each other
— with members of their own species (e.g., fighting, grooming, mating, pollinating each
other) and with individuals of other species (e.g., hunting them for food, using them as a

place to build a nest, growing on them). Community ecologists study the populations in a
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given area and their interactions. There’s another article in this tutorial about different
types of ecological interactions.

That leaves us with the ecosystemlevel. What’s the difference between
communities and ecosystems? When you’re talking about ecosystems, you’re not only
looking at all the different populations and species in the given area, but you’re also
looking at the physical environment, the non-living or abiotic conditions and not just
what they are, but how they impact the organisms, and in some cases how the organisms
impact the physical environment. For example, temperature and rainfall patterns
influence where different terrestrial species of plants and animals live; some can survive
dry desert conditions, others need the high rainfall found in rainforests. But the forests
themselves also influence temperature and rainfall patterns. Have you ever noticed on a
hot summer day how much cooler and moist it is in the shade of a forest than out in the
open? And worms change the structure and composition of soil as they churn through it.

What size is an ecosystem? Guess what — it depends on how big or small the
scientist or author wants to define it to be. It could be as small as your backyard, or
Walden Pond, or the entire Australian outback. Different sizes or scales will be
appropriate for different types of studies, reports and policies. The scientist or author just
needs to explain what the size is and why it is appropriate.

(Retrieved from https://www.khanacademy.org/science/biology/ecology/intro-to-

ecology/a/ecological-levels-from-individuals-to-ecosystems)

Text 6. Sustainability

Of the different forms of life that have inhabited the Earth in its three to four
billion year history, 99.9% are now extinct. Against this backdrop, the human enterprise
with its roughly 200,000-year history barely merits attention. As the American novelist
Mark Twain once remarked, if our planet’s history were to be compared to the Eiffel
Tower, human history would be a mere smear on the very tip of the tower. But while
modern humans (Homo sapiens) might be insignificant in geologic time, we are by no
means insignificant in terms of our recent planetary impact. A 1986 study estimated that
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40% of the product of terrestrial plant photosynthesis — the basis of the food chain for
most animal and bird life — was being appropriated by humans for their use. More recent
studies estimate that 25% of photosynthesis on continental shelves (coastal areas) is
ultimately being used to satisfy human demand. Human appropriation of such natural
resources is having a profound impact upon the wide diversity of other species that also
depend on them.

Evolution normally results in the generation of new lifeforms at a rate that outstrips
the extinction of other species; this results in strong biological diversity. However,
scientists have evidence that, for the first observable time in evolutionary history, another
species — Homo sapiens — has upset this balance to the degree that the rate of species
extinction is now estimated at 10,000 times the rate of species renewal. Human beings,
just one species among millions, are crowding out the other species we share the planet
with. Evidence of human interference with the natural world is visible in practically every
ecosystem from the presence of pollutants in the stratosphere to the artificially changed
courses of the majority of river systems on the planet. It is argued that ever since we
abandoned nomadic, gatherer-hunter ways of life for settled societies some 12,000 years
ago, humans have continually manipulated their natural world to meet their needs. While
this observation is a correct one, the rate, scale, and the nature of human-induced global
change — particularly in the post-industrial period — is unprecedented in the history of
life on Earth.

There are three primary reasons for this. Firstly, mechanization of both industry
and agriculture in the last century resulted in vastly improved labor productivity which
enabled the creation of goods and services. Since then, scientific advance and
technological innovation — powered by ever-increasing inputs of fossil fuels and their
derivatives — have revolutionized every industry and created many new ones. The
subsequent development of western consumer culture, and the satisfaction of the
accompanying disposable mentality, has generated material flows of an unprecedented

scale. The Wuppertal Institute estimates that humans are now responsible for moving
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greater amounts of matter across the planet than all natural occurrences (earthquakes,
storms, etc.) put together.

Secondly, the sheer size of the human population is unprecedented. Every passing
year adds another 90 million people to the planet. Even though the environmental impact
varies significantly between countries (and within them), the exponential growth in
human numbers, coupled with rising material expectations in a world of limited
resources, has catapulted the issue of distribution to prominence. Global inequalities in
resource consumption and purchasing power mark the clearest dividing line between the
haves and the have-nots. It has become apparent that present patterns of production and
consumption are unsustainable for a global population that is projected to reach between
12 billion by the year 2050. If ecological crises and rising social conflict are to countered,
the present rates of over-consumption by a rich minority, and under-consumption by a
large majority, will have to be brought into balance.

Thirdly, it is not only the rate and the scale of change but the nature of that change
that is unprecedented. Human inventiveness has introduced chemicals and materials into
the environment which either do not occur naturally at all, or do not occur in the ratios in
which we have introduced them. These persistent chemical pollutants are believed to be
causing alterations in the environment, the effects of which are only slowly manifesting
themselves, and the full scale of which is beyond calculation. CFCs and PCBs are but two
examples of the approximately 100,000 chemicals currently in global circulation.
(Between 500 and 1,000 new chemicals are being added to this list annually.) The
majority of these chemicals have not been tested for their toxicity on humans and other
life forms, let alone tested for their effects in combination with other chemicals. These
issues are now the subject of special UN and other intergovernmental working groups.

Our Common Future (1987), the report of the World Commission on Environment
and Development, is widely credited with having popularized the concept of sustainable
development. It defines sustainable development in the following ways...

...development that meets the needs of the present without compromising the ability of

future generations to meet their own needs.
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. sustainable development is not a fixed state of harmony, but rather a process of
change in which the exploitation of resources, the orientation of the technological
development, and institutional change are made consistent with future as well as present
needs.

The concept of sustainability, however, can be traced back much farther to the oral
histories of indigenous cultures. For example, the principle of inter-generational equity is
captured in the Inuit saying, ‘we do not inherit the Earth from our parents, we borrow it
from our children’. The Native American ‘Law of the Seventh Generation’ is another
illustration. According to this, before any major action was to be undertaken its potential
consequences on the seventh generation had to be considered. For a species that at
present is only 6,000 generations old and whose current political decision-makers operate
on time scales of months or few years at most, the thought that other human cultures have
based their decision-making systems on time scales of many decades seems wise but
unfortunately inconceivable in the current political climate.

A sustainable ethic is an environmental ethic by which people treat the earth as if
its resources are limited. This ethic assumes that the earth’s resources are not unlimited
and that humans must use and conserve resources in a manner that allows their continued
use in the future. A sustainable ethic also assumes that humans are a part of the natural
environment and that we suffer when the health of a natural ecosystem is impaired. A
sustainable ethic includes the following tenets:

The earth has a limited supply of resources.

Humans must conserve resources.

Humans share the earth’s resources with other living things.

Growth is not sustainable.

Humans are a part of nature.

Humans are affected by natural laws.

Humans succeed best when they maintain the integrity of natural processes sand

cooperate with nature.
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For example, if a fuel shortage occurs, how can the problem be solved in a way that
IS consistent with a sustainable ethic? The solutions might include finding new ways to
conserve oil or developing renewable energy alternatives. A sustainable ethic attitude in
the face of such a problem would be that if drilling for oil damages the ecosystem, then
that damage will affect the human population as well. A sustainable ethic can be either
anthropocentric or biocentric (life-centered). An advocate for conserving oil resources
may consider all oil resources as the property of humans. Using oil resources wisely so
that future generations have access to them is an attitude consistent with an
anthropocentric ethic. Using resources wisely to prevent ecological damage is in accord

with a biocentric ethic.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/1-3-

environment-sustainability/)

Text 7. Biodiversity

Biologists estimate that species extinctions are currently 500-1000 times the
normal, or background, rate seen previously in Earth’s history. The current high rates will
cause a precipitous decline in the biodiversity of the planet in the next century or two.
The loss of biodiversity will include many species we know today. Although it is
sometimes difficult to predict which species will become extinct, many are listed as
endangered (at great risk of extinction). However, many extinctions will affect species
that biologist have not yet discovered. Most of these “invisible” species that will become
extinct currently live in tropical rainforests like those of the Amazon basin. These
rainforests are the most diverse ecosystems on the planet and are being destroyed rapidly
by deforestation. Between 1970 and 2011, almost 20 percent of the Amazon rainforest
was lost.

Biodiversity is a broad term for biological variety, and it can be measured at a
number of organizational levels. Traditionally, ecologists have measured biodiversity by
taking into account both the number of species and the number of individuals of each
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species (known as relative abundance). However, biologists are using different measures
of biodiversity, including genetic diversity, to help focus efforts to preserve the
biologically and technologically important elements of biodiversity.

Biodiversity loss refers to the reduction of biodiversity due to displacement or
extinction of species. The loss of a particular individual species may seem unimportant
to some, especially if it is not a charismatic species like the Bengal tiger or the bottlenose
dolphin. However, the current accelerated extinction rate means the loss of tens of
thousands of species within our lifetimes. Much of this loss is occurring in tropical
rainforests, which are very high in biodiversity but are being cleared for timber and
agriculture. This is likely to have dramatic effects on human welfare through the collapse
of ecosystems.

Biologists recognize that human populations are embedded in ecosystems and are
dependent on them, just as is every other species on the planet. Agriculture began after
early hunter-gatherer societies first settled in one place and heavily modified their
immediate environment. This cultural transition has made it difficult for humans to
recognize their dependence on living things other than crops and domesticated animals on
the planet. Today our technology smooths out the harshness of existence and allows many
of us to live longer, more comfortable lives, but ultimately the human species cannot exist
without its surrounding ecosystems. Our ecosystems provide us with food, medicine,
clean air and water, recreation, and spiritual and aesthetical inspiration.

A common meaning of biodiversity is simply the number of species in a location or
on Earth; for example, the American Ornithologists’ Union lists 2078 species of birds in
North and Central America. This is one measure of the bird biodiversity on the continent.
More sophisticated measures of diversity take into account the relative abundances of
species. For example, a forest with 10 equally common species of trees is more diverse
than a forest that has 10 species of trees wherein just one of those species makes up 95
percent of the trees. Biologists have also identified alternate measures of biodiversity,

some of which are important in planning how to preserve biodiversity.
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Genetic diversity is one alternate concept of biodiversity. Genetic diversity is the
raw material for evolutionary adaptation in a species and is represented by the variety of
genes present within a population. A species’ potential to adapt to changing environments
or new diseases depends on this genetic diversity.

It is also useful to define ecosystem diversity: the number of different ecosystems
on Earth or in a geographical area. The loss of an ecosystem means the loss of the
interactions between species and the loss of biological productivity that an ecosystem is
able to create. An example of a largely extinct ecosystem in North America is the prairie
ecosystem. Prairies once spanned central North America from the boreal forest in
northern Canada down into Mexico. They are now all but gone, replaced by crop fields,
pasture lands, and suburban sprawl. Many of the species survive, but the hugely
productive ecosystem that was responsible for creating our most productive agricultural
soils is now gone. As a consequence, their soils are now being depleted unless they are
maintained artificially at great expense. The decline in soil productivity occurs because
the interactions in the original ecosystem have been lost.

Despite considerable effort, knowledge of the species that inhabit the planet is
limited. A recent estimate suggests that only 13% of eukaryotic species have been named.
Estimates of numbers of prokaryotic species are largely guesses, but biologists agree that
science has only just begun to catalog their diversity. . Given that Earth is losing species
at an accelerating pace, science knows little about what is being lost.

There are various initiatives to catalog described species in accessible and more
organized ways, and the internet is facilitating that effort. Nevertheless, at the current rate
of species description, which according to the State of Observed Speciesl reports is
17,000-20,000 new species a year, it would take close to 500 years to describe all of the
species currently in existence. The task, however, is becoming increasingly impossible
over time as extinction removes species from Earth faster than they can be described.

Naming and counting species may seem an unimportant pursuit given the other
needs of humanity, but it is not simply an accounting. Describing species is a complex

process by which biologists determine an organism’s unique characteristics and whether
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or not that organism belongs to any other described species. It allows biologists to find
and recognize the species after the initial discovery to follow up on questions about its
biology. That subsequent research will produce the discoveries that make the species
valuable to humans and to our ecosystems. Without a name and description, a species
cannot be studied in depth and in a coordinated way by multiple scientists.

(Retrieved from https://courses.lumenlearning.com/suny-monroe-

environmentalbiology/chapter/5-3-importance-of-biodiversity/)

Text 8. Patterns of biodiversity

Biodiversity is not evenly distributed on the planet. Lake Victoria contained almost
500 species of cichlids (just one family of fishes that are present in the lake) before the
introduction of an exotic species in the 1980s and 1990s caused a mass extinction. All of
these species were found only in Lake Victoria, which is to say they were endemic.
Endemic species are found in only one location. For example, the blue jay is endemic to
North America, while the Barton Springs salamander is endemic to the mouth of one
spring in Austin, Texas. Endemic species with highly restricted distributions, like the
Barton Springs salamander, are particularly vulnerable to extinction,

Lake Huron contains about 79 species of fish, all of which are found in many other
lakes in North America. What accounts for the difference in diversity between Lake
Victoria and Lake Huron? Lake Victoria is a tropical lake, while Lake Huron is a
temperate lake. Lake Huron in its present form is only about 7,000 years old, while Lake
Victoria in its present form is about 15,000 years old. These two factors, latitude and age,
are two of several hypotheses biogeographers have suggested to explain biodiversity
patterns on Earth.

Biogeography is the study of the distribution of the world’s species both in the past
and in the present. The work of biogeographers is critical to understanding our physical
environment, how the environment affects species, and how changes in environment

impact the distribution of a species.
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There are three main fields of study under the heading of biogeography: ecological
biogeography, historical biogeography (called paleobiogeography), and conservation
biogeography. Ecological biogeography studies the current factors affecting the
distribution of plants and animals. Historical biogeography, as the name implies, studies
the past distribution of species. Conservation biogeography, on the other hand, is focused
on the protection and restoration of species based upon the known historical and current
ecological information.

One of the oldest observed patterns in ecology is that biodiversity typically
increases as latitude declines. In other words, biodiversity increases closer to the equator.
It is not yet clear why biodiversity increases closer to the equator, but hypotheses include
the greater age of the ecosystems in the tropics versus temperate regions, which were
largely devoid of life or drastically impoverished during the last ice age. The greater age
provides more time for speciation, the evolutionary process of creating new species.
Another possible explanation is the greater energy the tropics receive from the sun. But
scientists have not been able to explain how greater energy input could translate into
more species. The complexity of tropical ecosystems may promote speciation by
increasing the habitat complexity, thus providing more ecological niches. Lastly, the
tropics have been perceived as being more stable than temperate regions, which have a
pronounced climate and day-length seasonality. The stability of tropical ecosystems
might promote speciation. Regardless of the mechanisms, it is certainly true that

biodiversity is greatest in the tropics. There are also high numbers of endemic species.

(Retrieved from https://courses.lumenlearning.com/suny-monroe-

environmentalbiology/chapter/5-3-importance-of-biodiversity/)

Text 9. Energy and ecology

The rich diversity of plants and animals that exist in the modern world, including
humans and their civilisation, could not exist without photosynthesis.
Plants use about half the energy they capture from sunlight in their own vital

processes, eventually releasing it into the environment in the form of heat. The
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remaining energy takes one of several pathways. Dead plant tissue containing stored
energy is broken down by bacteria or fungi, which make use of the energy in their own
vital processes and eventually release it into the environment as heat. Some plant tissue
Is consumed by plant-eating animals, providing them with the energy they need for their
life processes. Some of this energy is given off in the form of heat, while some of it is
retained in the animals’ own tissues, eventually to be consumed either by carnivores or
by microorganisms, and ultimately returned to the environment in the form of heat. This
sequence of events is referred to as a food chain, with plants playing the role of
producers, animals the role of consumers, and microorganisms and fungi the role of
decomposers (Figure 2). Sometimes the chemical energy stored in plants is converted
directly to heat through the action of fire.

A very small fraction of dead plant tissue avoids these various fates and only
partially decomposes. Under certain conditions, like those that are likely to exist in
swamps or bogs, decomposition of dead plant material may be incomplete due to lack of
oxygen in the stagnant water and acidity resulting from the decay process. The soft,
fibrous energy-containing material formed in this way is called peat. Downward
pressure resulting from the accumulation of sediments above may eventually transform
peat into coal.

Petroleum and fossil gas, which are also of organic origin, are produced by the
breakdown of vast quantities of microscopic plants and animals in the oceans. Unlike
coal, the liquid and gaseous hydrocarbons often migrate from their place of origin to
become concentrated in distant reservoirs. The formation of the deposits of these fossil
hydrocarbons spanned several hundred million years. They are now being used by
humans as sources of energy at a rate that is several million times faster than the rate at

which they were formed.
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Figure 2. The nature of food chains

(Source: Stephen Boyden)

Nutrient cycles. While the energy on which life processes depend comes from outside
the biosphere in the form of light and is eventually returned to outer space as heat, the
material components of living organisms come from the planet itself.

An essential characteristic of life on Earth is the cycling within the system of
chemical elements that are taken up from the environment, built into the tissues of
living organisms, and then eventually released again into the environment — to become
available for incorporation into new life.

Plants take up the various nutrients that they need for their growth from their
immediate environment. Carbon is taken from the atmosphere and oxygen from the
atmosphere, soil and water. All other essential nutrients are taken from the soil and

water.
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These nutrient cycles are essential for the sustainability of life in all natural
terrestrial ecosystems.

The different nutrient cycles vary in complexity. The carbon and oxygen cycles
are intimately connected and are relatively simple (Figure 3). The nitrogen cycle is
more complicated. Plants take up the nitrogen that they need for growth from the soil
and water in the form of sodium nitrate. This is made available largely through the
activities of certain bacteria in the soil, some of which manufacture it from breakdown
products of decomposers, and some by fixing free nitrogen from the atmosphere so that
it becomes assimilated into organic compounds.

Indeed, the whole of multicellular life on Earth is ultimately dependent on the
activities of microbes because of the essential roles that they play in the breakdown of

the tissue of dead plants and animals and in the cycling of nutrients.
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(Retrieved from https://press-

files.anu.edu.au/downloads/press/n1965/html/ch02.xhtml?referer=&page=6#)

Text 10. The Gulf of Mexico dead zone
The Gulf of Mexico dead zone is an area of hypoxic (less than 2 ppm dissolved
oxygen) waters at the mouth of the Mississippi River. Its area varies in size, but can cover
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up to 6,000-7,000 square miles. The zone occurs between the inner and mid-continental
shelf in the northern Gulf of Mexico, beginning at the Mississippi River delta and
extending westward to the upper Texas coast.

Dead zones can be found worldwide. The Gulf of Mexico dead zone is one of the
largest in the world. Marine dead zones can be found in the Baltic Sea, Black Sea, off the
coast of Oregon, and in the Chesapeake Bay. Dead zones may also be found in lakes,
such as Lake Erie.

The dead zone is caused by nutrient enrichment from the Mississippi River,
particularly nitrogen and phosphorous. Watersheds within the Mississippi River Basin
drain much of the United States, from Montana to Pennsylvania and extending southward
along the Mississippi River. Most of the nitrogen input comes from major farming states
in the Mississippi River Valley, including Minnesota, lowa, lllinois, Wisconsin, Missouri,
Tennessee, Arkansas, Mississippi, and Louisiana. Nitrogen and phosphorous enter the
river through upstream runoff of fertilizers, soil erosion, animal wastes, and sewage. In a
natural system, these nutrients aren't significant factors in algae growth because they are
depleted in the soil by plants. However, with anthropogenically increased nitrogen and
phosphorus input, algae growth is no longer limited. Consequently, algal blooms develop,
the food chain is altered, and dissolved oxygen in the area is depleted. The size of the
dead zone fluctuates seasonally, as it is exacerbated by farming practices. It is also
affected by weather events such as flooding and hurricanes.

Nutrient overloading and algal blooms lead to, which has been shown to reduce
benthic biomass and biodiversity. Hypoxic water supports fewer organisms and has been
linked to massive fish kills in the Black Sea and Gulf of Mexico.

The Gulf of Mexico is a major source area for the seafood industry. The Gulf
supplies 72% of U.S. harvested shrimp, 66% of harvested oysters, and 16% of
commercial fish (Potash and Phosphate Institutes of the U.S. and Canada, 1999).
Consequently, if the hypoxic zone continues or worsens, fishermen and coastal state

economies will be greatly impacted.
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What can be done to remediate the poblem? The key to minimizing the Gulf dead
zone is to address it at the source. Solutions include:

Using fewer fertilizers and adjusting the timing of fertilizer applications to limit
runoff of excess nutrients from farmland,;

Control of animal wastes so that they are not allowed to enter into waterways;

Monitoring of septic systems and sewage treatment facilities to reduce discharge of
nutrients to surface water and groundwater;

Careful industrial practices such as limiting the discharge of nutrients, organic
matter, and chemicals from manufacturing facilities.

These solutions are relatively simple to implement and would significantly reduce
the input of nitrogen and phosphorus to the Gulf of Mexico. A similar approach has been
used successfully in the Great Lakes' recovery from eutrophication.

The government is also funding efforts to restore wetlands along the Gulf coast to
naturally filter the water before it enters the Gulf.

(Retrieved from https://serc.carleton.edu/microbelife/topics/deadzone/index.html)

Text 11. Water cycle and fresh water supply

Water, air, and food are the most important natural resources to people. Humans
can live only a few minutes without oxygen, less than a week without water, and about a
month without food. Water also is essential for our oxygen and food supply. Plants
breakdown water and use it to create oxygen during the process of photosynthesis.

Water is the most essential compound for all living things. Human babies are
approximately 75% water and adults are 60% water. Our brain is about 85% water, blood
and kidneys are 83% water, muscles are 76% water, and even bones are 22% water. We
constantly lose water by perspiration; in temperate climates we should drink about 2
quarts of water per day and people in hot desert climates should drink up to 10 quarts of
water per day. Loss of 15% of body-water usually causes death.

Earth is truly the Water Planet. The abundance of liquid water on Earth’s surface

distinguishes us from other bodies in the solar system. About 70% of Earth’s surface is
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covered by oceans and approximately half of Earth’s surface is obscured by clouds (also
made of water) at any time. There is a very large volume of water on our planet, about 1.4
billion cubic kilometers (km3) (330 million cubic miles) or about 53 billion gallons per
person on Earth. All of Earth’s water could cover the United States to a depth of 145 km
(90 mi). From a human perspective, the problem is that over 97% of it is seawater, which
Is too salty to drink or use for irrigation. The most commonly used water sources are
rivers and lakes, which contain less than 0.01% of the world’s water!

One of the most important environmental goals is to provide clean water to all
people. Fortunately, water is a renewable resource and is difficult to destroy. Evaporation
and precipitation combine to replenish our fresh water supply constantly; however, water
availability is complicated by its uneven distribution over the Earth. Arid climate and
densely populated areas have combined in many parts of the world to create water
shortages, which are projected to worsen in the coming years due to population growth
and climate change. Human activities such as water overuse and water pollution have
compounded significantly the water crisis that exists today. Hundreds of millions of
people lack access to safe drinking water, and billions of people lack access to improved
sanitation as simple as a pit latrine. As a result, nearly two million people die every year
from diarrheal diseases and 90% of those deaths occur among children under the age of 5.
Most of these are easily prevented deaths.

Water reservoirs and water cycle. Water is the only common substance that
occurs naturally on earth in three forms: solid, liquid and gas. It is distributed in various
locations, called water reservoirs. The oceans are by far the largest of the reservoirs with
about 97% of all water but that water is too saline for most human uses (Figure 4). Ice
caps and glaciers are the largest reservoirs of fresh water but this water is inconveniently
located, mostly in Antarctica and Greenland. Shallow groundwater is the largest reservoir
of usable fresh water. Although rivers and lakes are the most heavily used water
resources, they represent only a tiny amount of the world’s water. If all of world’s water
was shrunk to the size of 1 gallon, then the total amount of fresh water would be about

1/3 cup, and the amount of readily usable fresh water would be 2 tablespoons.
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(Source: United States Geographical Survey Igor Skiklomanov’s chapter “World
fresh water resources” in Peter H. Gleick (editor), 1993, Water in Crisis: A Guide to the
World’s Fresh Water Resources)

The water (or hydrologic) cycle shows the movement of water through different
reservoirs, which include oceans, atmosphere, glaciers, groundwater, lakes, rivers, and
biosphere. Solar energy and gravity drive the motion of water in the water cycle. Simply
put, the water cycle involves water moving from oceans, rivers, and lakes to the
atmosphere by evaporation, forming clouds. From clouds, it falls as precipitation (rain
and snow) on both water and land. The water on land can either return to the ocean by
surface runoff, rivers, glaciers, and subsurface groundwater flow, or return to the

atmosphere by evaporation or transpiration (loss of water by plants to the atmosphere).
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An important part of the water cycle is how water varies in salinity, which is the
abundance of dissolved ions in water. The saltwater in the oceans is highly saline, with
about 35,000 mg of dissolved ions per liter of seawater. Evaporation (where water
changes from liquid to gas at ambient temperatures) is a distillation process that produces
nearly pure water with almost no dissolved ions. As water vaporizes, it leaves the
dissolved ions in the original liquid phase. Eventually, condensation (where water
changes from gas to liquid) forms clouds and sometimes precipitation (rain and snow).
After rainwater falls onto land, it dissolves minerals in rock and soil, which increases its
salinity. Most lakes, rivers, and near-surface groundwater have a relatively low salinity
and are called freshwater.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/7-1-
water-cycle-and-fresh-water-supply/)
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Text 12. Surface and ground water resources

Flowing water from rain and melted snow on land enters river channels by surface
runoff and groundwater seepage. River discharge describes the volume of water moving
through a river channel over time. The relative contributions of surface runoff vs.
groundwater seepage to river discharge depend on precipitation patterns, vegetation,
topography, land use, and soil characteristics. Soon after a heavy rainstorm, river
discharge increases due to surface runoff. The steady normal flow of river water is mainly
from groundwater that discharges into the river. Gravity pulls river water downbhill
toward the ocean. Along the way the moving water of a river can erode soil particles and
dissolve minerals. Groundwater also contributes a large amount of the dissolved minerals
in river water. The geographic area drained by a river and its tributaries is called a
drainage basin or watershed. The Mississippi River drainage basin includes
approximately 40% of the U.S., a measure that includes the smaller drainage basins, such
as the Ohio River and Missouri River that help to comprise it. Rivers are an important
water resource for irrigation of cropland and drinking water for many cities around the
world. Rivers that have had international disputes over water supply include the Colorado
(Mexico, southwest U.S.), Nile (Egypt, Ethiopia, Sudan), Euphrates (Irag, Syria, Turkey),
Ganges (Bangladesh, India), and Jordan (Israel, Jordan, Syria).

In addition to rivers, lakes can also be an excellent source of freshwater for human
use. They usually receive water from surface runoff and groundwater discharge. They
tend to be short-lived on a geological time-scale because they are constantly filling in
with sediment supplied by rivers. Lakes form in a variety of ways including glaciation,
recent tectonic uplift (e.g., Lake Tanganyika, Africa), and volcanic eruptions (e.g., Crater
Lake, Oregon). People also create artificial lakes (reservoirs) by damming rivers. Large
changes in climate can result in major changes in a lake’s size. As Earth was coming out
of the last Ice Age about 15,000 years ago, the climate in the western U.S. changed from
cool and moist to warm and arid, which caused more than 100 large lakes to disappear.

The Great Salt Lake in Utah is a remnant of a much larger lake called Lake Bonneville.
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Although glaciers represent the largest reservoir of fresh water, they generally are
not used as a water source because they are located too far from most people. Melting
glaciers do provide a natural source of river water and groundwater. During the last Ice
Age there was as much as 50% more water in glaciers than there is today, which caused
sea level to be about 100 m lower. Over the past century, sea level has been rising in part
due to melting glaciers. If Earth’s climate continues to warm, the melting glaciers will
cause an additional rise in sea level.

Although most people in the world use surface water, groundwater is a much larger
reservoir of usable fresh water, containing more than 30 times more water than rivers and
lakes combined. Groundwater is a particularly important resource in arid climates, where
surface water may be scarce. In addition, groundwater is the primary water source for
rural homeowners, providing 98% of that water demand in the U.S.. Groundwater is
water located in small spaces, called pore space, between mineral grains and fractures in
subsurface earth materials (rock or sediment). Most groundwater originates from rain or
snowmelt, which infiltrates the ground and moves downward until it reaches the saturated
zone (where groundwater completely fills pore spaces in earth materials).

Other sources of groundwater include seepage from surface water (lakes, rivers,
reservoirs, and swamps), surface water deliberately pumped into the ground, irrigation,
and underground wastewater treatment systems (septic tanks). Recharge areas are
locations where surface water infiltrates the ground rather than running into rivers or
evaporating. Wetlands, for example, are excellent recharge areas. A large area of sub-
surface, porous rock that holds water is an aquifer. Aquifers are commonly drilled, and
wells installed, to provide water for agriculture and personal use.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/7-1-

water-cycle-and-fresh-water-supply/)
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Text 13. Water pollution

The global water crisis also involves water pollution. For water to be useful for
drinking and irrigation, it must not be polluted beyond certain thresholds. According to
the World Health Organization, in 2008 approximately 880 million people in the world
(or 13% of world population) did not have access to safe drinking water. At the same
time, about 2.6 billion people (or 40% of world population) lived without improved
sanitation, which is defined as having access to a public sewage system, septic tank, or
even a simple pit latrine. Each year approximately 1.7 million people die from diarrheal
diseases associated with unsafe drinking water, inadequate sanitation, and poor hygiene.
Almost all of these deaths are in developing countries, and around 90% of them occur
among children under the age of 5. Compounding the water crisis is the issue of social
justice; poor people more commonly lack clean water and sanitation than wealthy people
in similar areas. Globally, improving water safety, sanitation, and hygiene could prevent
up to 9% of all disease and 6% of all deaths.

In addition to the global waterborne disease crisis, chemical pollution from
agriculture, industry, cities, and mining threatens global water quality. Some chemical
pollutants have serious and well-known health effects, whereas many others have poorly
known long-term health effects. In the U.S. currently more than 40,000 water bodies fit
the definition of “impaired” set by EPA, which means they could neither support a
healthy ecosystem nor meet water quality standards. In Gallup public polls conducted
over the past decade Americans consistently put water pollution and water supply as the
top environmental concerns over issues such as air pollution, deforestation, species
extinction, and global warming.

Any natural water contains dissolved chemicals, some of which are important
human nutrients while others can be harmful to human health. The concentration of a
water pollutant is commonly given in very small units such as parts per million (ppm) or
even parts per billion (ppb). An arsenic concentration of 1 ppm means 1 part of arsenic
per million parts of water. This is equivalent to one drop of arsenic in 50 liters of water.

To give you a different perspective on appreciating small concentration units, converting
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1 ppm to length units is 1 cm (0.4 in) in 10 km (6 miles) and converting 1 ppm to time
units is 30 seconds in a year. Total dissolved solids (TDS) represent the total amount of
dissolved material in water. Average TDS values for rainwater, river water, and seawater
are about 4 ppm, 120 ppm, and 35,000 ppm, respectively.

Water pollution is the contamination of water by an excess amount of a substance
that can cause harm to human beings and/or the ecosystem. The level of water pollution
depends on the abundance of the pollutant, the ecological impact of the pollutant, and the
use of the water. Pollutants are derived from biological, chemical, or physical processes.
Although natural processes such as volcanic eruptions or evaporation sometimes can
cause water pollution, most pollution is derived from human, land-based activities. Water
pollutants can move through different water reservoirs, as the water carrying them
progresses through stages of the water cycle (Figure 6). Water residence time (the
average time that a water molecule spends in a water reservoir) is very important to
pollution problems because it affects pollution potential. Water in rivers has a relatively
short residence time, so pollution usually is there only briefly. Of course, pollution in
rivers may simply move to another reservoir, such as the ocean, where it can cause
further problems. Groundwater is typically characterized by slow flow and longer
residence time, which can make groundwater pollution particularly problematic. Finally,
pollution residence time can be much greater than the water residence time because a
pollutant may be taken up for a long time within the ecosystem or absorbed onto

sediment.
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Figure 6. Sources of Water Contamination. Sources of some water pollutants and
movement of pollutants into different water reservoirs of the water cycle.

(Source: U.S. Geological Survey)

Pollutants enter water supplies from point sources, which are readily identifiable
and relatively small locations, or nonpoint sources, which are large and more diffuse
areas. Point sources of pollution include animal factory farms that raise a large number
and high density of livestock such as cows, pigs, and chickens. Also, pipes included are
pipes from a factories or sewage treatment plants. Combined sewer systems that have a
single set of underground pipes to collect both sewage and storm water runoff from
streets for wastewater treatment can be major point sources of pollutants. During heavy
rain, storm water runoff may exceed sewer capacity, causing it to back up and spilling
untreated sewage directly into surface waters.

Nonpoint sources of pollution include agricultural fields, cities, and abandoned
mines. Rainfall runs over the land and through the ground, picking up pollutants such as
herbicides, pesticides, and fertilizer from agricultural fields and lawns; oil, antifreeze,
animal waste, and road salt from urban areas; and acid and toxic elements from

abandoned mines. Then, this pollution is carried into surface water bodies and
147



groundwater. Nonpoint source pollution, which is the leading cause of water pollution in
the U.S., is usually much more difficult and expensive to control than point source
pollution because of its low concentration, multiple sources, and much greater volume of
water.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/7-3-

water-pollution/)

Text 14. Types of water pollutants

Oxygen-demanding waste is an extremely important pollutant to ecosystems. Most
surface water in contact with the atmosphere has a small amount of dissolved oxygen,
which is needed by aquatic organisms for cellular respiration. Bacteria decompose dead
organic matter and remove dissolved oxygen (O2) according to the following reaction:

organic matter+02—CO2+H20

Too much decaying organic matter in water is a pollutant because it removes
oxygen from water, which can kill fish, shellfish, and aquatic insects. The amount of
oxygen used by aerobic (in the presence of oxygen) bacterial decomposition of organic
matter is called biochemical oxygen demand (BOD). The major source of dead organic
matter in many natural waters is sewage; grass and leaves are smaller sources. An
unpolluted water body with respect to BOD is a turbulent river that flows through a
natural forest. Turbulence continually brings water in contact with the atmosphere where
the O2 content is restored. The dissolved oxygen content in such a river ranges from 10 to
14 ppm O2, BOD is low, and clean-water fish such as trout. A polluted water body with
respect to oxygen is a stagnant deep lake in an urban setting with a combined sewer
system. This system favors a high input of dead organic carbon from sewage overflows
and limited chance for water circulation and contact with the atmosphere. In such a lake,
the dissolved O2 content is <5 ppm O2, BOD is high, and low O2-tolerant fish, such as
carp and catfish dominate.

Excessive plant nutrients, particularly nitrogen (N) and phosphorous (P), are

pollutants closely related to oxygen-demanding waste. Aquatic plants require about 15
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nutrients for growth, most of which are plentiful in water. N and P are called limiting
nutrients, however, because they usually are present in water at low concentrations and
therefore restrict the total amount of plant growth. This explains why N and P are major
ingredients in most fertilizer. High concentrations of N and P from human sources
(mostly agricultural and urban runoff including fertilizer, sewage, and phosphorus-based
detergent) can cause cultural eutrophication, which leads to the rapid growth of aquatic
producers, particularly algae. Thick mats of floating algae or rooted plants lead to a form
of water pollution that damages the ecosystem by clogging fish gills and blocking
sunlight. A small percentage of algal species produce toxins that can kill animals,
including humans. Exponential growths of these algae are called harmful algal blooms.
When the prolific algal layer dies, it becomes oxygen-demanding waste, which can create
very low O2 concentrations in the water (< 2 ppm 02), a condition called hypoxia. This
results in a dead zone because it causes death from asphyxiation to organisms that are
unable to leave that environment. An estimated 50% of lakes in North America, Europe,
and Asia are negatively impacted by cultural eutrophication. In addition, the size and
number of marine hypoxic zones have grown dramatically over the past 50 years
including a very large dead zone located offshore Louisiana in the Gulf of Mexico.
Cultural eutrophication and hypoxia are difficult to combat, because they are caused
primarily by nonpoint source pollution, which is difficult to regulate, and N and P, which
are difficult to remove from wastewater.

Pathogens are disease-causing microorganisms, e.g., viruses, bacteria, parasitic
worms, and protozoa, which cause a variety of intestinal diseases such as dysentery,
typhoid fever, and cholera. Pathogens are the major cause of the water pollution crisis
discussed at the beginning of this section. Unfortunately nearly a billion people around
the world are exposed to waterborne pathogen pollution daily and around 1.5 million
children mainly in underdeveloped countries die every year of waterborne diseases from
pathogens. Pathogens enter water primarily from human and animal fecal waste due to
Inadequate sewage treatment. In many underdeveloped countries, sewage is discharged

into local waters either untreated or after only rudimentary treatment. In developed
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countries untreated sewage discharge can occur from overflows of combined sewer
systems, poorly managed livestock factory farms, and leaky or broken sewage collection
systems. Water with pathogens can be remediated by adding chlorine or ozone, by
boiling, or by treating the sewage in the first place.

Oil spills are another kind of organic pollution. Oil spills can result from
supertanker accidents such as the Exxon Valdez in 1989, which spilled 10 million gallons
of oil into the rich ecosystem of coastal Alaska and killed massive numbers of animals.
The largest marine oil spill was the Deepwater Horizon disaster, which began with a
natural gas explosion at an oil well 65 km offshore of Louisiana and flowed for 3 months
in 2010, releasing an estimated 200 million gallons of oil. The worst oil spill ever
occurred during the Persian Gulf war of 1991, when Iraq deliberately dumped
approximately 200 million gallons of oil in offshore Kuwait and set more than 700 oil
well fires that released enormous clouds of smoke and acid rain for over nine months.

Groundwater pollution can occur from underground sources and all of the pollution
sources that contaminate surface waters. Common sources of groundwater pollution are
leaking underground storage tanks for fuel, septic tanks, agricultural activity, landfills,
and fossil fuel extraction. Common groundwater pollutants include nitrate, pesticides,
volatile organic compounds, and petroleum products. Another troublesome feature of
groundwater pollution is that small amounts of certain pollutants, e.g., petroleum
products and organic solvents, can contaminate large areas. In Denver, Colorado 80 liters
of several organic solvents contaminated 4.5 trillion liters of groundwater and produced a
5 km long contaminant plume. A major threat to groundwater quality is from
underground fuel storage tanks. Fuel tanks commonly are stored underground at gas
stations to reduce explosion hazards. Before 1988 in the U.S. these storage tanks could be
made of metal, which can corrode, leak, and quickly contaminate local groundwater.
Now, leak detectors are required and the metal storage tanks are supposed to be protected
from corrosion or replaced with fiberglass tanks. Currently there are around 600,000
underground fuel storage tanks in the U.S. and over 30% still do not comply with EPA

regulations regarding either release prevention or leak detection.
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(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/7-3-

water-pollution/)

Text 15. The vanishing Aral Sea

The Aral Sea area, located on the border between Kazakhstan and Uzbekistan, was
once the fourth largest inland sea in the world. Since the 1960s, water volume has been
reduced. Tributary water to the Aral Sea derives from the rivers Amu Darya originating
in Tajikistan, and Syr Darya originating in Kyrgyzstan. Early in the 20th century demand
for river water to supply local agriculture, primarily the cotton industry, led to
construction of irrigation systems. A highly inefficient system for water allocation
combined with excessive resource exploration was the result. Subsequent failure to
maintain infrastructure, in tandem with large emissions of pollutants have had serious
consequences for people inhabiting the areas around the Aral Sea.

After the Soviet Union created collective farms in 1929, water usage increased and
the Aral Sea started shrinking. By 1987, the lake had split into two separate parts. Water
distribution was complicated by the collapse of the Soviet Union in 1991, creating several
new countries with separate water policies. Uzbekistan is today one of the world’s largest
cotton producers and needs large amounts of water to sustain production. A simultaneous
population increase complicates the severe water shortage in the area and contributes to
the environmental disaster, evident by the disappearance of the Aral Sea. Its role as an
important food source is impaired due to increased salinity. In 1983 more than 20
different fish species were declared extinct. River deltas have been replaced by desert,
mediating a replacement of the original flora with hardier plants. Local climate change
has occurred simultaneously with the disappearance of water. Formerly hot, humid
regions are acquiring a cold, dry desert climate.

No rivers flow out of the Aral Sea; water disappears through evaporation. Before
construction of the excessive irrigation systems, water level was kept stable by inflow
from Amu Darya and Syr Darya. As human use of river water has increased, the

composition of lake water has changed. Salt concentration has increased tenfold and local
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groundwater has a salt concentration reaching 6 g/L. This is six times higher than the
concentration considered safe by WHO. Naturally, local inhabitants are exposed to saline
water and in 2000 only 32 % had access to safe drinking water. An increased frequency
of storms carries 43 million tons of dust and sand from the dried-out sea floor through the
air yearly. Accordingly, the rate of dust deposition is among the highest in the world and
contains large amounts of salts and pesticides, probably related to the water quality in the
tributary rivers. Fertilisers, chlorinated organic pesticides and other chemicals are used in
large quantities for agricultural purposes and pollutant-rich water returns to the rivers that
supply the Aral Sea. Pollution also originates from the extensive mining industry in the
area. Drain water contains heavy metals which flow into the rivers.

Global, regional and local climate change can have negative consequences for
human health. The Aral Sea disaster shows the result of short-sighted human exploitation
of nature and is an alarming signal, indicating that all human activities with potential
climate effects must be carefully thought through.

(Retrieved from https://tidsskriftet.no/en/2017/10/global-helse/vanishing-aral-sea-

health-consequences-environmental-disaster#refl)

Text 16. Acid rain

Acid rain is a term referring to a mixture of wet and dries deposition (deposited
material) from the atmosphere containing higher than normal amounts of nitric and
sulfuric acids. The precursors, or chemical forerunners, of acid rain formation result from
both natural sources, such as volcanoes and decaying vegetation, and man-made sources,
primarily emissions of sulfur dioxide (SO2) and nitrogen oxides (NOx) resulting from
fossil fuel combustion. Acid rain occurs when these gases react in the atmosphere with
water, oxygen, and other chemicals to form various acidic compounds. The result is a
mild solution of sulfuric acid and nitric acid. When sulfur dioxide and nitrogen oxides are
released from power plants and other sources, prevailing winds blow these compounds

across state and national borders, sometimes over hundreds of miles.
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Acid rain is measured using a scale called “pH.” The lower a substance’s pH, the
more acidic it is. Pure water has a pH of 7.0. However, normal rain is slightly acidic
because carbon dioxide (CO2) dissolves into it forming weak carbonic acid, giving the
resulting mixture a pH of approximately 5.6 at typical atmospheric concentrations of
CO2. As of 2000, the most acidic rain falling in the U.S. has a pH of about 4.3.

Acid rain causes acidification of lakes and streams and contributes to the damage
of trees at high elevations (for example, red spruce trees above 2,000 feet) and many
sensitive forest soils. In addition, acid rain accelerates the decay of building materials and
paints, including irreplaceable buildings, statues, and sculptures that are part of our
nation’s cultural heritage. Prior to falling to the earth, sulfur dioxide (SO2) and nitrogen
oxide (NOx) gases and their particulate matter derivatives—sulfates and nitrates—
contribute to visibility degradation and harm public health.

The ecological effects of acid rain are most clearly seen in the aquatic, or water,
environments, such as streams, lakes, and marshes. Most lakes and streams have a pH
between 6 and 8, although some lakes are naturally acidic even without the effects of acid
rain. Acid rain primarily affects sensitive bodies of water, which are located in
watersheds whose soils have a limited ability to neutralize acidic compounds (called
“buffering capacity”). Lakes and streams become acidic (i.e., the pH value goes down)
when the water itself and its surrounding soil cannot buffer the acid rain enough to
neutralize it. In areas where buffering capacity is low, acid rain releases aluminum from
soils into lakes and streams; aluminum is highly toxic to many species of aquatic
organisms. Acid rain causes slower growth, injury, or death of forests. Of course, acid
rain is not the only cause of such conditions. Other factors contribute to the overall stress
of these areas, including air pollutants, insects, disease, drought, or very cold weather. In
most cases, in fact, the impacts of acid rain on trees are due to the combined effects of
acid rain and these other environmental stressors.

Acid rain and the dry deposition of acidic particles contribute to the corrosion of

metals (such as bronze) and the deterioration of paint and stone (such as marble and
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limestone). These effects significantly reduce the societal value of buildings, bridges,
cultural objects (such as statues, monuments, and tombstones), and cars.

Sulfates and nitrates that form in the atmosphere from sulfur dioxide (SO2) and
nitrogen oxides (NOXx) emissions contribute to visibility impairment, meaning we cannot
see as far or as clearly through the air. The pollutants that cause acid rain—sulfur dioxide
(SO2) and nitrogen oxides (NOx)—damage human health. These gases interact in the
atmosphere to form fine sulfate and nitrate particles that can be transported long distances
by winds and inhaled deep into people’s lungs. Fine particles can also penetrate indoors.
Many scientific studies have identified a relationship between elevated levels of fine
particles and increased illness and premature death from heart and lung disorders, such as
asthma and bronchitis.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/10-3-

acid-rain/)

Text 17. Sources of air pollution

A stationary source of air pollution refers to an emission source that does not move,
also known as a point source. Stationary sources include factories, power plants, and dry
cleaners. The term area source is used to describe many small sources of air pollution
located together whose individual emissions may be below thresholds of concern, but
whose collective emissions can be significant. Residential wood burners are a good
example of a small source, but when combined with many other small sources, they can
contribute to local and regional air pollution levels. Area sources can also be thought of
as non-point sources, such as construction of housing developments, dry lake beds, and
landfills.

A mobile source of air pollution refers to a source that is capable of moving under
its own power. In general, mobile sources imply “on-road” transportation, which includes
vehicles such as cars, sport utility vehicles, and buses. In addition, there is also a “non-
road” or “off-road” category that includes gas-powered lawn tools and mowers, farm and

construction equipment, recreational vehicles, boats, planes, and trains.
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Agricultural sources arise from operations that raise animals and grow crops, which
can generate emissions of gases and particulate matter. For example, animals confined to
a barn or restricted area produce large amounts of manure. Manure emits various gases,
particularly ammonia into the air. This ammonia can be emitted from the animal houses,
manure storage areas, or from the land after the manure is applied. In crop production, the
misapplication of fertilizers, herbicides, and pesticides can potentially result in aerial drift
of these materials and harm may be caused.

Unlike the above mentioned sources of air pollution, air pollution caused by natural
sources is not caused by people or their activities. An erupting volcano emits particulate
matter and gases, forest and prairie fires can emit large quantities of “pollutants™, dust
storms can create large amounts of particulate matter, and plants and trees naturally emit
volatile organic compounds which can form aerosols that can cause a natural blue haze.
Wild animals in their natural habitat are also considered natural sources of “pollution”.

Six common air pollutants. The most commonly found air pollutants are
particulate matter, ground-level ozone, carbon monoxide, sulfur oxides, nitrogen oxides,
and lead. These pollutants can harm health and the environment, and cause property
damage. Of the six pollutants, particle pollution and ground-level ozone are the most
widespread health threats.

Ground-level ozone is not emitted directly into the air, but is created by chemical
reactions between oxides of nitrogen (NOx) and volatile organic compounds (VOC) in
the presence of sunlight. Emissions from industrial facilities and electric utilities, motor
vehicle exhaust, gasoline vapors, and chemical solvents are some of the major sources of
NOx and VOC. Breathing ozone can trigger a variety of health problems, particularly for
children, the elderly, and people of all ages who have lung diseases such as asthma.
Ground level ozone can also have harmful effects on sensitive vegetation and ecosystems.
(Ground-level ozone should not be confused with the ozone layer, which is high in the
atmosphere and protects Earth from ultraviolet light; ground-level ozone provides no

such protection).
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Particulate matter, also known as particle pollution, is a complex mixture of
extremely small particles and liquid droplets. Particle pollution is made up of a number of
components, including acids (such as nitrates and sulfates), organic chemicals, metals,
and soil or dust particles. The size of particles is directly linked to their potential for
causing health problems. EPA is concerned about particles that are 10 micrometers in
diameter or smaller because those are the particles that generally pass through the throat
and nose and enter the lungs. Once inhaled, these particles can affect the heart and lungs
and cause serious health effects.

Carbon monoxide (CO) is a colorless, odorless gas emitted from combustion
processes.Nationally and, particularly in urban areas, the majority of CO emissions to
ambient air come from mobile sources. CO can cause harmful health effects by reducing
oxygen delivery to the body’s organs (like the heart and brain) and tissues. At extremely
high levels, CO can cause death.

Nitrogen dioxide (NO2) is one of a group of highly reactive gasses known as
“oxides of nitrogen,” or nitrogen oxides (NOx). Other nitrogen oxides include nitrous
acid and nitric acid. EPA’s National Ambient Air Quality Standard uses NO2 as the
indicator for the larger group of nitrogen oxides. NO2 forms quickly from emissions from
cars, trucks and buses, power plants, and off-road equipment. In addition to contributing
to the formation of ground-level ozone, and fine particle pollution, NO2 is linked with a
number of adverse effects on the respiratory system.

Sulfur dioxide (SO2) is one of a group of highly reactive gasses known as “oxides
of sulfur.” The largest sources of SO2 emissions are from fossil fuel combustion at
power plants (73%) and other industrial facilities (20%). Smaller sources of SO2
emissions include industrial processes such as extracting metal from ore, and the burning
of high sulfur containing fuels by locomotives, large ships, and non-road equipment. SO2
is linked with a number of adverse effects on the respiratory system.

Lead is a metal found naturally in the environment as well as in manufactured
products. The major sources of lead emissions have historically been from fuels in on-

road motor vehicles (such as cars and trucks) and industrial sources. As a result of
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regulatory efforts in the U.S. to remove lead from on-road motor vehicle gasoline,
emissions of lead from the transportation sector dramatically declined by 95 percent
between 1980 and 1999, and levels of lead in the air decreased by 94 percent between
1980 and 1999. Today, the highest levels of lead in air are usually found near lead
smelters. The major sources of lead emissions to the air today are ore and metals
processing and piston-engine aircraft operating on leaded aviation gasoline.

(Retrieved from https://openoregon.pressbooks.pub/envirobiology/chapter/10-1-

atmospheric-pollution/)

Text 18. Environmental concerns with wastes

An enormous quantity of wastes are generated and disposed of annually.
Alarmingly, this quantity continues to increase on an annual basis. Industries generate
and dispose over 7.6 billion tons of industrial solid wastes each year, and it is estimated
that over 40 million tons of this waste is hazardous. Nuclear wastes as well as medical
wastes are also increasing in quantity every year.

A wide variety of chemicals are present within waste materials, many of which
pose a significant environmental concern. Though the leachate generated from the wastes
may contain toxic chemicals, the concentrations and variety of toxic chemicals are quite
small compared to hazardous waste sites. For example, explosives and radioactive wastes
are primarily located at Department of Energy (DOE) sites because many of these
facilities have been historically used for weapons research, fabrication, testing, and
training. Organic contaminants are largely found at oil refineries, or petroleum storage
sites, and inorganic and pesticide contamination usually is the result of a variety of
industrial activities as well as agricultural activities. Yet, soil and groundwater
contamination are not the only direct adverse effects of improper waste management
activities — recent studies have also shown that greenhouse gas emissions from the wastes
are significant, exacerbating global climate change.

A wide range of toxic chemicals, with an equally wide distribution of respective

concentrations, is found in waste streams. These compounds may be present in
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concentrations that alone may pose a threat to human health or may have a
synergistic/cumulative effect due to the presence of other compounds. Exposure to
hazardous wastes has been linked to many types of cancer, chronic illnesses, and
abnormal reproductive outcomes such as birth defects, low birth weights, and
spontaneous abortions. Many studies have been performed on major toxic chemicals
found at hazardous waste sites incorporating epidemiological or animal tests to determine
their toxic effects.

As an example, the effects of radioactive materials are classified as somatic or
genetic. The somatic effects may be immediate or occur over a long period of time.
Immediate effects from large radiation doses often produce nausea and vomiting, and
may be followed by severe blood changes, hemorrhage, infection, and death. Delayed
effects include leukemia, and many types of cancer including bone, lung, and breast
cancer. Genetic effects have been observed in which gene mutations or chromosome
abnormalities result in measurable harmful effects, such as decreases in life expectancy,
increased susceptibility to sickness or disease, infertility, or even death during embryonic
stages of life. Because of these studies, occupational dosage limits have been
recommended by the National Council on Radiation Protection. Similar studies have been
completed for a wide range of potentially hazardous materials. These studies have, in
turn, been used to determine safe exposure levels for numerous exposure scenarios,
including those that consider occupational safety and remediation standards for a variety
of land use scenarios, including residential, commercial, and industrial land uses.

The chemicals found in wastes not only pose a threat to human health, but they also
have profound effects on entire eco-systems. Contaminants may change the chemistry of
waters and destroy aquatic life and underwater eco-systems that are depended upon by
more complex species. Contaminants may also enter the food chain through plants or
microbiological organisms, and higher, more evolved organisms bioaccumulate the
wastes through subsequent ingestion. As the contaminants move farther up the food
chain, the continued bioaccumulation results in increased contaminant mass and

concentration. In many cases, toxic concentrations are reached, resulting in increased
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mortality of one or more species. As the populations of these species decrease, the natural
inter-species balance is affected. With decreased numbers of predators or food sources,
other species may be drastically affected, leading to a chain reaction that can affect a
wide range of flora and fauna within a specific eco-system. As the eco-system continues
to deviate from equilibrium, disastrous consequences may occur. Examples include the
near extinction of the bald eagle due to persistent ingestion of DDT-impacted fish, and
the depletion of oysters, crabs, and fish in Chesapeake Bay due to excessive quantities of
fertilizers, toxic chemicals, farm manure wastes, and power plant emissions.

(Retrieved from

https://www.ck12.org/user:zg9yc25lckbnbwfpbcb5ijb20./book/essentials-of-

environmental-science/section/15.1/)
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Abiotic
Acid

Albedo

Algae

Alpine
Altitude
Aquifer
Anthropogenic
Arid

Atmosphere

Backbone

Bay

Bedrock

Biodiversity

Biome

Biosphere

Biotic

Boreal

adj.
adj.

adj.

=

adj.
adj.

adj.
adj.

Glossary of environmental terms

not involving biology or living things

a chemical, usually a liquid that contains hydrogen and has a
pH of less than seven

the ration of the planet solar radiation reflected to the outer
space, to the solar radiation which reaches the boarder of the
atmosphere

very simple plants that have no real leaves, stems or roots,
and that grow in or near water

existing in or connected with high mountains, especially the
Alps in Central Europe

the height above sea level

a layer of rock or soil that can take in and hold water
indicating that something is human-caused

having little or no rain; very dry

a gaseous layer enveloping the earth

the row of small bones that are connected together down the
middle of the back

a part of the sea, or of a large lake, partly surrounded by a
wide curve of the land

the solid rock in the ground below the loose soil and sand

the existence of a large number of different kinds of animals
and plants which make a balanced environment

the characteristic plants and animals that exist in a particular
type of environment, for example in a forest or desert

the part of the earth’s surface and atmosphere in which
plants and animals can live

of or related to living things

describing or relating to the climate zone south of the Arctic
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Carnivore
Celestial
CFC

Clam

Contamination

Core
Crust

Dam

Deforestation

Depletion

Desert

Drought

Earthquake

Ecosystem

Emission

Environment

n.

adj.

any animal that eats meat

of the sky or of heaven

a type of gas previously used especially in aerosols, harmful
to the earth’s ozone layer and is generally no longer used in
these products. (the abbreviation for ‘chlorofluorocarbon’)

a shellfish that can be eaten. It has a shell in two parts that
can open and close

the process or fact of making a substance or place dirty or no
longer pure by adding a substance that is dangerous or
carries disease

the central part of an object

the outer layer of rock that forms the surface of the earth or
another planet

a barrier that is built across a river in order to stop the water
from flowing, used especially to make a reservoir or to
produce electricity

the act of cutting down or burning the trees in an area

the result of the extraction of abiotic resources (non-
renewable) from the environment or the extraction of biotic
resources (renewable) faster than they can be renewed

a large area of land that has very little water and very few
plants growing on it. Many deserts are covered by sand

a long period of time when there is little or no rain

a sudden, violent shaking of the earth’s surface

all the plants and living creatures in a particular area
considered in relation to their physical environment

one or more substances released to the water, air or soil in
the natural environment

the natural world in which people, animals and plants live
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Erosion

Eruption

Eutrophication

Evaporation
Exosphere

Fertilizer

Flood

Forest floor

Fossil fuel

Fungus (pl.
fungi)

Glacier

Groundwater
Gulf
Habitat

Hemisphere

Herbivore

Humidity
Hydrosphere

>

>

the process by which the surface of something is gradually
destroyed through the action of wind, rain, etc.

an occasion when a volcano suddenly throws out burning
rocks, smoke, etc.

the process of too many plants growing on the surface of a
river, lake, etc., often because chemicals that are used to help
crops grow have been carried there by rain

the process of a liquid changing or being changed into a gas

a substance added to soil to make plants grow more
successfully

a large amount of water covering an area that is usually dry
the above-ground layer of a forest made up of tree roots, soil
and decaying matter

fuel such as coal or oil that was formed over millions of
years from parts of dead animals or plants

a plant that has no flowers, leaves, or green colouring, such
as a mushroom or a toadstool

an extremely large mass of ice which moves very slowly,
often down a mountain valley

water that is found under the ground in soil, rocks, etc.

a large area of sea that is partly surrounded by land

the place where a particular type of animal or plant is
normally found

one half of the earth, especially the half above or below the
equator

any animal that eats only plants

the amount of water in the air

all of the water on or over the earth’s surface
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Ice sheet

Irrigation

Landscape

Longitude

Latitude

Livestock
Lead

Mammal

Mantle

Manure

Marine

Marsh

Mesosphere

Methane

adj.

a layer of ice that covers a large area of land for a long
period of time

the practice of supplying water to an area of land through
pipes or channels so that crops will grow

everything you can see when you look across a large area of
land, especially in the country

the distance of a place east or west of the Greenwich
meridian, measured in degrees

the distance of a place north or south of the equator (= the
line around the world dividing north and south), measured in
degrees

the animals kept on a farm, for example cows or sheep
naturally-occurring element found in the air, soil, water, and
the earth’s crust that is very toxic if it enters the body at high
levels; commonly inhaled as dust, fumes, or mist which then
enters the bloodstream and is stored in the bones

any animal that gives birth to live young, not eggs, and feeds
its young on milk

the part of the earth below the crust and surrounding the core
the waste matter from animals that is spread over or mixed
with the soil to help plants and crops grow

connected with the sea and the creatures and plants that live
there

an area of low land that is always soft and wet because there
is nowhere for the water to flow away to

the part of the earth's atmosphere between the stratosphere
and the thermosphere in which temperature decreases with
altitude to the atmosphere's absolute minimum

a colorless, odorless, nontoxic, and flammable gas that is the
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Moisture
Mussel
Nitrogen
Nucleus
nuclei)
Nutrient
Offspring
Ozone
Oxygen
Particulate
matter

Pasture

Peat

Pedosphere

Permafrost

(pl.

>

>

main component of natural gas

very small drops of water or other liquid that are present in
the air, on a surface or in a substance

a small shellfish that can be eaten, with a black shell in two
parts

a chemical element, a gas that is found in large quantities in
the earth’s atmosphere

the central part of some cells, containing the genetic material

a substance that is needed to keep a living thing alive and to
help it to grow

a child of a particular person or couple; the young of an
animal or plant

a gaseous atmospheric substance that protects the Earth's
surface from harmful UV radiation

a gas that is present in air and water and is necessary for
people, animals and plants to live

the sum of all solid and liquid particles suspended in air,
many of which are hazardous

land covered with grass that is suitable for feeding animals
on

a soft black or brown substance formed from old or dying
plants just under the surface of the ground, especially in cool
wet areas. It is burned as a fuel or used to improve garden
soil

the outermost layer or "skin" of the Earth, subject to soil
formation processes

a layer of soil that is permanently frozen, in very cold

regions of the world
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Pole

Pollen

Pollutant

Pollution

Pond

Prairie

Precipitation

Predator

Prey

Reef
Rock

Salinity

Schist

Seaweed

Sediment

either of the two points at the opposite ends of the line on
which the earth or any other planet turns

fine powder, usually yellow, that is formed in flowers and
carried to other flowers of the same kind by the wind or by
insects, to make those flowers produce seeds

a substance that pollutes something, especially air and water
residual discharges of emissions to the air or water following
application of emission control devices

a small area of still water, especially one that is artificial

a flat, wide area of land in North America and Canada,
without many trees and originally covered with grass

rain, snow, etc. that falls; the amount of this that falls

an animal that kills and eats other animals

an animal, a bird, etc. that is hunted, killed and eaten by
another

a long line of rocks or sand near the surface of the sea

the hard solid material that forms part of the surface of the
earth and some other planets

the fact of containing salt; the amount of salt contained in
something

a type of rock formed of layers of different minerals, that
breaks naturally into thin flat pieces

a plant that grows in the sea, or on rocks at the edge of the
sea. There are many different types of seaweed, some of
which are eaten as food

solid fragmental material that originates from weathering of
rocks and is transported or deposited by air, water, or ice;
accumulates by other other natural agents such as chemical

precipitation from solution or secretion by organisms; forms
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Sewage

Shale
Slate

Snowpack

Soil

Solar

Species (pl.

species)

Sulphur

Sustainability

Terrestrial

Tide pool

Topography

Troposphere

Tundra

adj.

adj.

in layers; includes sand, gravel, silt, mud, till, loess, and
alluvium

used water and waste substances that are produced by human
bodies, that are carried away from houses and factories
through special pipes

a type of soft stone that splits easily into thin flat layers

a type of dark grey stone that splits easily into thin flat layers
a mass of snow that has been pressed down so that it forms a
hard layer

unconsolidated materials above bedrock

of or connected with the sun

a group into which animals, plants, etc. that are able to have
sex with each other and produce healthy young are divided,
smaller than a genus and identified by a Latin name

a chemical element, a pale yellow substance that produces a
strong unpleasant smell when it burns and is used in
medicine and industry

the use of natural products and energy in a way that does not
harm the environment

living on the land or on the ground, rather than in water, in
trees or in the air

a small amount of water that collects between the rocks by
the sea

detailed description or representation on a map of the natural
and artificial features of an area

the lowest layer of the earth’s atmosphere, between the
surface of the earth and about 6-10 kilometres above the
surface

the large, flat Arctic regions of northern Europe, Asia and
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Vapor

Watershed
Wetland

n.

North America where no trees grow and where the soil
below the surface of the ground is always frozen

a mass of very small drops of liquid in the air, for example
steam

an area of land that catches rain or snow

an area where a surface is flooded for an extended period of
time or where the soil is saturated by groundwater that

moves or stays close to the surface
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Vuebnoe uszoanue

Professional English for Natural
Sciences Students

YyeOHOE mocodoue

[Toanucano B meyaTh Jata.
bymara ogcernas. [leuats nudpoas.
dopmar 60x84 1/16. Tapuutypa «Times New Romany. Y. neu. 1. 6,51.
VYu.-uzn. 1. 4,87. Tupax 100 ax3. 3aka3 171/9

OtreyaTaHo ¢ TOTOBOr0 OPUTHHAI-MaKeTa
B tuniorpadun M3garenbcrBa Kazanckoro yHuBepcurera
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420008, r. Kazansp, yi. [Ipodeccopa Hyxuna, 1/37
Ten. (843) 233-73-59, 233-73-28
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