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INTRODUCTION

ESM 106: Environmental Resources Management in ridige a one
year, two credit first level course. It will be aable to all students to
take towards the core module of their B.Sc (Homsemvironmental
Studies/Management. It will also be appropriateaas'one-off' course
for anyone wants to be acquainted with the Nigerftanvironment
or/and does not intend to complete the NOUN qusaifon.

The course will be designed to content twenty ynitkich involves
fundamental concepts and issues on the Environindkggources
Management in Nigeria, how to control and manageresources. The
material has be designed to assist students inrisigeby using
examples from our local communities mostly. Theemmion of this
course therefore is to help the learner to be niamailiar with the
Resources Management.

There are no compulsory prerequisites for this ssualthough basic
prior knowledge in geography, biology and chemistryery important
in assisting the learner through this course.

This Course Guide tells you in brief what the ceurs about, what
course materials you will be using and how you wamk your way

through these materials. It gave suggestions oresgpeneral guideline
for the amount time you are likely to spend on eacit of the course in
order to complete it successfully. It also givesi ygwme guidance on
your tutor-marked assignments. Detailed information tutor-marked

assignments is found in a separate booklet.

WHAT YOU WILL LEARN IN THIS COURSE

The basic aim of Environmental Resources Manageimsetot acquaint
learners with the basic concepts of planning, meament, human
resource management for the enhancement of envenataresources
management in Nigeria. During this course, you vdarn about
planning, management, human resource and natusdunmees in

Nigerian environment. Some common environmentalouges in

Nigeria such as water, air, mineral resources, land several others
will be discussed in this course.

The course will give you general overview of thegass of planning,
principles of planning and management of resourcdading human to
conserve and manage our environment.
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COURSE AIMS

The aim of the course can be summarized as folltwscourse aims to
give learners a clear conceptualization of the d&sues surrounding
the management of environmental resources in Nigdrhis will be
achieved by aiming to:

. Introduce you the basic concepts of planning

. outline essential features of the Nigerian environmemsburces
. explain some characteristics of our resource's

. Discuss common environmental problems to this resources.

. Assess the status of these environmental resources

COURSE OBJECTIVES

To achieve the aims outlines above, the coursesetall objectives.

Added to this, each unit also has specific objestivi he unit objectives
are always included at the onset of each unit; yr@uexpected to read
them before you start working through the unit. Yoay wish to make
reference to them during your course of study efuhit to guide your

progress. Cultivate the habit of always going b&xkcheck the unit

objectives after completing a unit. The essencthigfis to ensure that
you have done what was required of you by the unit.

Outlined below are the broad objectives of the sews a whole. When
you meet these objectives you should have achi¢vedaims of the
course as a whole.

When you have successfully completed this course,should be able
to:

1. define planning

2. state the major principles of environmental planning

3. outline some environmental resources in Nigeria

4. mention basic problems associated with our environmental
resources

5. relates environmental management to human relations

6. assess the status of environmental management in Nigeria

7. discuss on the historical issues on the environmentalueses in
Nigeria

8. evaluate the efforts of non-governmental organizations in
environmental resources management

9. assess government and its parastatals efforts towards

environmental resources management in Nigeria
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WORKING THROUGH THIS COURSE
To end this course you are expected to read thay stnits and some
other materials and resources made available tobyoNOUN. These

will work together in facilitating your learning. ot are expected to
undertake all practical exercises outlined in eaah

COURSE MATERIALS

Major components of the course are:

1. Course Guide
2. Study units

3. Other resources
STUDY UNITS

There are twenty study units in this course, devi:

Unit | Fundamentals of Environmental Resources ag@ment
Unit 2 Historical perspective of Environmental
Resource Management in  Nigeria
Unit 3 Planning and process; Instruments in Emrimental
Management
Unit 4 Techniques for Effective Environmental Mgeanent
Unit 5 Natural Resources Management: An Overview.
Unit 11 Wetlands in Nigeria
Unit 12 Flood in Nigeria
Unit 13 Erosion
Unit 14 Desertification
Unit 15 Solid Waste: Definitions and problems
Unit 16 Solid Waste Management in Nigeria

Unit 17 Mining And Oil Exploitation In Nigeria
Unit 18 Oil Spillage in Nigeria

Unit 19 Gas Flaring Problems in Nigeria

Unit 20 Gas Flaring Management in Nigeria

The first five unit which is a module concepts aasic definition and
components of the environment and the Nigeria toggoyy. The next
module is on climate and vegetation. The third neds on basic
environmental problem in Nigeria while the last madis on waste,
mining, oil spillage and gas flaring in Nigeria.

Each study units consists of about three hours afkvand includes
specific objectives, directions for study, referesccommentaries on
some terms, other resources and summaries of msajos and ideas.

Vi
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The units direct you 'to work on exercises reldatethe require readings.
Together with tutor-marked assignments, these eseavill assist you
in achieving the stated learning objectives ofititdvidual units and of
tile course.

ASSESSMENT

There are two aspects to the assessment of theecdtirst are the tutor-
marked assignments, second, there is a written iegdion.

At the end of the course you will need to sit forfiaal written
examination.

TUTOR-MARKED ASSIGNMENT (TMAYS)

There are eleven tutor-marked assignments in tbigse. You are
encouraged to answer all these questions.

COURSE OVERVIEW

This table brings together the number of units &mal tutor-marked
assignments in this course.

Unit-Title of unit-

Unit | Fundamentals of Environmental Resources ag@ment
Unit 2 Historical perspective of Environmental
Resource Management in  Nigeria
Unit 3 Planning and process; Instruments in Emrental
Management
Unit 4 Techniques for Effective Environmental Mgeanent
Unit 5 Natural Resources Management: An Overview.
Unit 11 Wetlands in Nigeria
Unit 12 Flood in Nigeria
Unit 13 Erosion
Unit 14 Desertification
Unit 15 Solid Waste: Definitions and problems
Unit 16 Solid Waste Management in Nigeria

Unit 17 Mining And Oil Exploitation In Nigeria
Unit 18 Oil Spillage in Nigeria

Unit 19 Gas Flaring Problems in Nigeria

Unit 20 Gas Flaring Management in Nigeria

vii
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HOW TO GET THE MOST FROM THIS COURSE

In distance and open learning, the study unitsaplthe university
lecturer. This is one of the greatest benefits mérolearning; you can
read and work through specially designed study nadgeat your own
pace, and at a time and place that suit you bégtkof it as reading the
lecture instead of listening to a lecturer. In Hane way that a lecturer
might set you some reading to do, the study usitsypu when to read
your set books or other material, and when to ua#leran exercise or a
practical step. As a lecturer might give you arcless exercise, you
study units provide exercises for you to do at appate points.

Each of the study units has a similar format. Thet fitem is an
introduction to the subject matter of the unit dwaav a particular unit is
integrated with the other units and the coursewhae. Next is a set of
learning objectives. These objectives let you eealvhat you should be
able to do by the time you have ended the unitsé&labjectives are to
be used as guide study.

On completion of a unit, go back and ascertairoif nave achieved the
objectives. If you have made a habit of doing tlaa will significantly
improve yourself chances of passing the course.

The main body of the unit guides you' through thk wgually be either
from other sources. Some units require you to usler practical
exercise.

The following is a practical strategy for workingrough the course.
When you need help, don't hesitate to call andyask tutor to provide
it.

1. Read this course Guide thoroughly

2. Organize a study schedule. See the course ewverfar more
details
3. Once you have created your own study schedolesverything

you can to stick to it. The major reason that stisldail is that
they get behind with their course work. If you geb difficulties
with your schedule, please let your tutor know befidis too late
for help.

4. Turn to unit 1 and read the introduction anddhgectives for the
unit.

viii
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10.

Assemble the study materials. Information abweliat you need
for a unit is given in the "overview' at the begimgof each unit.
Work through the unit. The content of the utseif has been
arranged to provide a sequence for you to follow.

Review the objectives for each study unit toficon that you
have achieved them. If you feel unsure about anythef
objectives, reviewed the study material or congollir tutor.

When you are confident that you have achievedind's
objectives,. You can then start on the next umbc®ed unit by
unit through the course and- try to pace your stsalythat you
keep yourself on schedule.

When you have submitted an assignment to yotor téor

marking, do not wait for its return before startmgthe next unit.
Keep to your schedule. When the assignment is metiirpay
particular attention to you tutor's comments, boththe tutor-
marked assignment form and also written on thegassent.
Consult your tutor as soon as possible if you reawe questions
or problems.

After competing the last unit, review the ceumnd prepare
yourself for the final examination. Check that ymave achieved
the unit objectives (listed at the beginning ofeaait) and the
course objectives (listed in this Course Guide).
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MODULE 1

Unit 1 Fundamentals of Environmental Resources
Management

Unit 2 Historical perspective of Environmental Besce
Management in Nigeria

Unit 3 Planning and process; Instruments in
Environmental Management

Unit 4 Techniques for Effective Environmental
Management

Unit 5 Natural Resources Management: An Overview.

UNIT 1 FOUNDAMENTALS OF ENVIRONMENTAL
RESOURCE MANAGEMENT

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 What are Resources?
3.2 Human Linkage to Environmental Resources
3.3 Root causes of Resources Problem

4.0 Conclusion

5.0 Summary

6.0  Tutor-marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

Environmental resource management is a key aspeetvironmental
studies. | therefore welcome you to the first wifithis essential course
in environmental studies and management. This ignéxpository on
some fundamental issues and background discussitnst course and
this programme in general. You will find it partiatly interesting as it
links and expose you to fundamental truths aboet genesis of
environmental problems and the need for the manegeof our finite
resources.
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2.0 OBJECTIVES

At the end of this unit you should be able to:

. define what a resource is

. explain human interaction with to environmentdaurces
. point out seven root causes of resource problems

. explain the role of management in environmerdgaburces.

3.0 MAIN CONTENT

3.1 Whatis Resource?

Environmental scientist perspective A resource may be defined as
anything we obtain from the earth's life suppostegns or environment
made available by nature for survival needs. EYery of life requires
resources such as food, water and shelter forvalrand wel-Ibeing.
Resources may be classified as:

. Renewal
. Potentially renewable
. Non - renewable (Miller, 1999).

Renewable perpetual resourcesre humanly speaking inexhaustible.
Examples include the sun's energy, winds, flowirden

Potentially renewable resourcescan be replenished by nature fairly
rapidly. Examples include fertile soil, biodiveysiand several others.
When the rate of usage does not exceed supply theakility is
referred to as sustainable vyield; where it exceegply then
environmental degradation sets in.

Non-renewable resourcesre exhausted at the rate of consumption and
are not replenished. Hence, they can be used-aphausted. Examples
include crude oil, natural gas, metallic and nortatlie minerals.

Environmental Economist Perspective:

A resource may be defined as a means in natureighatailable for
supplying living organism'svant.

Minerals and fossil fuels are described as
stock

1
2. resource
3 reserve (Gurdeep, 1990)
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1. The stock of a substance is the total amourthaf substance
contained in the environment, much of which willibaccessible
or unprocessable by present day technology. Cruidevauld
have fallen into this category before it was disred. It was a
mysterious fluid until we learned how to find itxteact it and
refine it into gasoline, heating oil and other prots that could be
sold at affordable prices. Thus, a stock may natlassified as a
resource because:

1. It is not a means

2. It cannot supply living organism's want

This is a result of human limitations and not aicdehcy resident in the
material in nature. Human are yet to unveil its @se a mean of
supplying want.

2. Resource is that part of the stock that cowdubed based on
specified social, economic and technological coowis.
Estimates of resources are dynamic and are basestanomic
(e.g., alternation in prices), social and techgmal changes (e.g.
a new technology may increase the quantity osauece).

3. Reserves are that part of the resource thatbeatapped using
contemporary technology under current economic aadial
conditions. Reserves may be further classified iptoven,
probable and possible recoverable reserves, alwo€h have
been identified, but some of which will be Parargiaal or sub
marginal, and undiscovered reserves which are erith
hypothetical resources or specified resources, in@tion being
unknown or known respectively (Gurdeep, 1990).

Some resources, such as solar energy, fresh au, Wesh water, fertile

soil and wild edible plants, are directly availafibe use by us and other
organisms. Some other resources, such as crudengiground water

(water found deep in the ground), and some modeops¢ aren't

directly available. They become available for useew and if some

effort and or technology are applied or employed.

SELF-ASSESSMENT EXERCISE
Make a list of some resources within your locatltgt can:
I easily be found or located for use;

. not easily located but by extra efforts, scientdictechnological
approach
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iii. also classify them on the bases of where they edodnd e.g (1)
land (2) water (3) air (4) forest

3.2 Human Linkage to Environmental Resource

The creation by man of his own world, in his ownage, within the
world of nature is found in Antiquity (Simmons, 339Right from the
very recorded times, humans have realized thatpilaeet did not
provide an ideal habitat for them.

Why? You may wonder. From the Christian religiowsspective, | think it
may be due to the fall of human from the Gardekadén (the ideal world) to
"outside the garden" the undead world. Well thisis$ an aside.

You will realise that within the earth some pante #o wet, others too
dry, too mountainous or too heavily forested fosyeaccess to a
livelihood. Part of these features could not berall, but others could
be modified. For instance, swamps could be draifedst replaced by
agricultural lands, and predators upon cattleedill

In Western Christendom, says Simmons (1993) thisdgdor instance,
be presented as holy work: that is, either as irgfim creation which
was incomplete or as trying to return it to an Hdestate, because
wastes and fearsome forest were tangible evideiite dall.

Each human demands some inputs for survival, growid
reproduction. A full grown adult for instance, régs a daily metabolic
needs of about 2500kcal (men) and 2000 kcal (womeahergy, 60g
of protein, several vitamins e.g. B-complex, C,.abd others, and 2
liters of water. These, together with some othersidoahuman
requirements (such as shelter, clothing and adoesegrvices such as
medicine) call for materials which are garneredrfrbie lithosphere and
biosphere. When these and other resources haveusedn any wastes
are led off back into water, land and the atmosphergeneral you may
wish to agree with the fact that humans, "milk" ettract material
resources from their environment.

The Environment, (which we may also refer to asuradt- as used in
some text and a synonym we can use here) to humglres or can be
regarded as a set of resources for human use.hEombdern human
apparently, if I may conclude it in this fashioh(nature) has no more
benefit than that.

In the process of exploiting nature (I prefer t@ wlse word exploiting
here because of human "madrush” on resources welrisnent), when
there are difficulties then we look up to sciencel dechnology to



ESM 106 MODULE 1

provide a way out. Why not change human behaviowd give a
breathing space to nature. For instance, why na@ngh human
behaviour of destroying wetlands because it is tianaf social class to
construct a home near a wetland, river or sea.

Human have continued to reject therefore, the ssigge of nature
which says limit your negative attitude and aci@at towards the
environment. Rather than listening to this voicenafure we prefer that
of human ego which says we must have control oatura. Simmons
(1993) beautifully expressed my idea of human eger mature "as
being instrumental, since no-human nature is vieag@n instrument”
particularly aimed at gratifying human's selfish rgmses. Selfish
because very often we are totally inconsiderateothier organisms
within the environment. This-is common in less deped countries
(LDC) and it is very true of our country - Nigeria.

Conclusively, human must realise that our envirammemother earth
has limits. There are limits to growth: that somevehthere must be
physical limits to the quantity of resources thah de produced, the
amount of wastes that can be absorbed by enviroaingystems, and
hence there are limits to the number of humans ti@tplanet can
support. This perception is tagged environmentalism

3.3 Root Causes of Resource Problem

What the previous section has done is to trace huam the one
responsible for the environment resource problem.

This section will however, point out some of they leauses or factors
that human have contributed either directly or redly to
environmental resource problems.

Environmentalist have tried to outline these roatises to include the
following:

1. Population explosion around the world

2. Poverty which has made poor people to rapiéiylete potential
renewable resources, unattainably and expose tinéealth
hazards

3. Political and economic failure to stimulate kormentally
friendly policies, actions and development.

4. Parts of the earth's life support system aregbsimplified and
degraded. Thus rendering them potentially low

5. Pollution and waste are on then increase, eoupith rapid and

wasteful use of resources without adequate piesemeasures



ESM 106 ENVIRONMENTAL RESOURCES MANAGEMENT

6. Pursuit to dominate, control and manage ndarrkuman desires
without adequate knowledge of complex intercotinigyg of
activities in nature.

Modern science and technology. have been humast leistruments .

That is why nature reacts without our ability tontrol or predict its

reaction as a result of some alternations in nadueeto human activity.
Example is the use of chlorofluorocarbon (EFC) \whi@s been in use
since the 1940s and 1950s. It has been linkedet@dstruction of the
ozone layer which protects life on earth from daogs ultra-violet

radiation. For decades this problem has being themd we are still

battling with its consequences.

4.0 CONCLUSION

Humans are at the root of the current environmeprablems the world
is passing thoroughly. This is a fact we are ath@nof but we now find
it difficult to believe that the consequences of nagative attitude and
actions towards the environment are threateningsauarival today. For

instance, there are people today even, in learoadtges like the United
States of America, who would not agree that glolarming is a

consequence of human negative activities on therament. Their

disagreement is not because they are non-literate ab matter of

conviction, perhaps politics or economic reasons.

Except we begin to have a rethink and reshape aiwitées that are anti
—environmentalism, nature will react perhaps net against you and |
but against our innocent grandchildren who nevet aait of Adam
apple "that led to the consequences of son" agdiastnvironment. The
"wages of sin" the Bible says "is death" - "degpethaps not for the
guilty but his grandchildren and beyond. Rememlzunme will always
win no matter how long.

5.0 SUMMARY

This unit has within its limit, defined and expladh what resource is.
First, an environmental scientist perspective amdosdly from an
environmental economist perspective. Explanatioaseewnade on these
definition and resource were classified as renesyalgotentially
renewable and nonrenewable.

Humans were traced to the global problem of enwviremtal resource.
This is as a result of the quest to meet humarreesid to dominate,
control and manage nature. However, unfortunatelgvesl

environmental problems are the consequences of mismagative and
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activities which have been traced by environmesitab include about
six causes (see section 3.3).

6.0 TUTOR-MARKED ASSIGNMENT
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UNIT 2 HISTORICAL PERSPECTIVE OF
ENVIORNMENTAL RESOURCE
MANAGEMENT IN NIGERIA

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  History of resources use: global perspective
3.1.1 Hunters-gatherers and environment
3.1.2 Industrialism and the environment
3.1.3 Nuclear period
3.2  Genesis of Environmental Management in Nigeria
3.3 Environmental Management in Nigeria: Schobls o
thought
3.4  Historical phases of Environmental Managenment
Nigeria
3.4.1 Classical phase
3.4.2 Neo-classical phase
4.0 Conclusion
5.0 Summary
6.0 Tutor-marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

As you begin to study this unit, bear in mind yoa Eearning more of
history. This will take you to historical issueacts and dates related to
environmental management especially in Nigeria. dtu it
systematically and patiently. Take note of eventsrosinding the
periods or era that will be explained or discussedifferent stages of
phases. Historical environmental management of Mdiges here
discussed from pre - colonial days to date:

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. discuss the genesis of Environmental management i
Nigeria

. explain the ideas of schools of thought on Enwinental
management in Nigeria

. outline the phases of historical development he tlassical
period in Nigeria

. identify the states of development in the Neos€izal - period in
Nigeria
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3.0 MAIN CONTENT
3.1 History of Resource Use: A global Perspective
Humans view the environment as:

1. A resource bank that supplies them with the raw materials
needed to maintain their existence. These includel,f water,
energy, territory and the materials to build sheltéduman also
need resources and energy to maintain social estthdlogical
structures.

2. A habitat that provides enough space for individual than any
other species.

3. A sink for wastes which include things as excreta, desslie,
trash, smoke and molehills. We humans leave m@ste than
other species (Harrison, 1992).

However, the world has not being significantly geme since 10,000
BC and much of that change has been at human h@hdscomplex

nature of these changes are great. For instang®wadook out of a

window on a 30minute journey in most part of thebg! and endeavour
to identify all the ways in which what you see ismda by humans
greatly seeking for resources and not the provisiba pristine nature.
For the present purpose, we are going to assurhé¢hig@ower to get a
living from our natural surroundings and to chatiggm is conferred by
the success of human cultures in getting accesnéogy and that the
levels of energy use are a surrogate for levetesdurce use.

3.1.1 Hunter-gatherers and Environment

The activity of hunting and gathering by their vemgture change plant
and animal populations. But the pressure exerted tipe populations is
usually such that if humans leave, then the biodatarn to their

previous levels. It is in the humans' interest, tibat their exploitation

should never exceed their resource supply. It iespihat human should
practice a type of management for sustained yield.

Through history some groups seem to have had whysa&ing sure
that they did not over-used. Plant and animal ssiré/hereas other did
not, relying perhaps on their own very low popuwatdensities to bring
about only minimal effects (Simmons, 1993). An aalinpopulation
under natural environmental stress may not be tabé®pe with human
hunting pressure and this may become extinct. Beisms to have
happened in several places throughout the world.
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3.1.2 Industrialism and the Environment

The advent of the use of fossil fuels gave sodeti@any tools with
which to affect their surroundings. The immensergynsurpluses made
available from coal, oil and natural gas could artge channeled into
getting at more and more resources progressivebcaessible places.
Hence the advent of industrial society spread. Hewethe spread has
become more intensive in the heartlands such ath&orEurope, North
America and Japan. Thus, we can envisage the amental
consequences of industrialization as a core anghmy model. We can
imagine a turn of the century industrial plant sash a large coal mine
or perhaps a coke works or steel mill. The localiremmental impacts
of these are dominated basically by the changand lise, and the local
air and water which are polluted in plumes movirgvdwind and
downstream from the plants (Simmons, 1993).

3.1.3 Nuclear Period

The scenarios for "nuclear winter" is an indexfie tlevastation to our
environment that would be caused by even a mod#¥IMT exchange
of thermonuclear weapons. The experience at Chginaibd other

accidents have also made us to be aware of thet@dtéor nuclear

contamination in the civil sphere. We have to rec¢hht planned

releases of radioactivity also take place durirgyrtclear fuel cycle: the
sediments of the Irish seen is an instance of igfieelst concentrations in
the world of such materials outside direct humantrad (Simmons,

1993). —

None need doubt, therefore, that the earth we wtlyrenherit is mainly
man-made at the land surface, and to an extentealiug surface
including parts of the oceans. Still the fundamkrf&ct is that
biogeochemical flows and cycles of energy, carbwhratrogen are still
the basis of the human life-support system. We rhaye greatly
modified nature, we have by no means been ableplace it.

3.2 Genesis of Environmental Management in Nigeria

Environmental management in Nigeria is as old ageh& herself,
however, 1900 has been mentioned as a modern isedevelopment
(Jaja, 1995). On the 22nd of January 1900, Sir lRaloor's

administration in southern Nigeria issued a poticgular no. 87 on the
management of the environment. The circular waseda®sn

conservation and payment of royalties to local éeadin southern
Nigeria. Several other rules on forest managemesre venacted and
enforced by forestry inspectors who also becamemguorent's advisers.
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By 1906 the forest reserves system had been faethlifive prominent
ones are;

Olokemeji Reserve

Ibadan Reserve

Mawa Reserve

Illaro Reserve and

The Oshun River Reserve.

arwpndPE

This same year, game, reserves were approvedjrthehree were in
Edo, Anambra and Cross River States. They are G@atoe Reserve,
Anambra Greek Game Reserve and Oban Hills Game nRese
respectively.

3.3 Environmental Management in Nigeria; Schools of
Thought

There are various schools of thoughts associateth wvhen
environmental management began in Nigeria.

The first school of thought says environmental ngamaent in Nigeria
began as a novel development. This school of thoongly be termed as
the MONISTIC School of thought They advocate that environmental
management in its proper sense, began in Nigestageently, since the
post-Nigerian civil war days (Jaja, 1993). Anythitdgne before then in
the name of environmental management was consideseslaste and
devastation of Nigeria's environmental resourcdg for the benefit of
the industrial revolution in Europe.

The second school-of thought emphasises the ratevahthe past for
the benefit of the present. This school of thoughaly be termed as the
DAULISTIC school of thought Individuals in this school regard both
the past and the present as complementary in nmespects. A student
(Sada) of this school of thought summed up his siand perhaps those
of others recently by dividing the management igeMia into two broad
phases.

1. the pre-development phase: 1900 - 1945
2. the development phase: 1945 — 1985

Agboola a student of this school sees no remarldifierences between
environmental awareness of the past years and toseodern times
except the inclusion of the environmental sub-geatoncerning

"environmental planning and protection” in Nigesia'Fourth

Development Plan.

11
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Dualists are of the view that the problems of emvwinental management
in Nigeria are basically buried in the colonial {pabhe past and the
present, they say, are relevant and must be vieasedich oifany further
meaningful development in environmental managemsntto be
achieved.

You may have noticed a difference betweenrttmmistic and dualistic
schools of thoughts. The former views the posticiwar's
environmental managemenhe way perceptionthe latter views pre
and post colonial day$wo way perception).

However, Jaja (1995). observed that the dualistiosl of thought may
be misleading in the sense that it fails to provade opportunity for
drawing attention to the salient fact that Nigefilee other developing
nations of the world, has not yet reached the thildase of
environmental management which is referred to asyistem phase.

The third school of thought is the Holistic or thrdimensional school of
thought. This school views management, includingvirenmental

management as existing in three phases of develup@aja, 1995).
These are the early phase, the later phase antasheor the most
developed phase. The last phase is the systeme [easg used in
developed nations.

3.4 Historical Phases of Environmental Management ni
Nigeria

Environmental management in Nigeria historicallyaymbe grouped
under two phases. However, environmental managegiebally has
grown to three developmental phases. These pheses a

l. classical
2. neo-classical
3. systems

Nigeria is currently in the second phase (Jaja5L9 this section we
shall discuss the first two phases in relatioitddnistorical progress in
Nigeria i.e. classical and Neo-classical phases.

12
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3.4.1 Classical Phase
This phase has three basic developmental stages:
Stage one: 1900 — 1914

In its simplest form, environmental management wastablished
between 1900 - 1914. The techniques at this tinckude the use of
autocracy, rules extreme de-centralisation; impmsibf imprisonment
with no option of fine at the slightest breach'u# tules.

For instance, three Forest Guards were sent t@mrier extorting
money from local people in Calabar.

Environmental management effort was directed toamrland rural
development which included, among other things,shmy building
lines control in European Reservation or GovernmBefservation
Areas, environmental sanitation in the urban amdlrareas; control of
open spaces; control and management of indusiesl, $nining site and
several other areas.

Stage Two: 1914 -1936

During this period, environmental management watheefocused on
any planned development programme nor on a systemainagement
process. They were centralized and controlled fkagos following the
amalgamation-of southern and Northern Nigeria idA119%our sectors
were identified and controlled centrallys these are

agriculture

works services and general administration
industrial

social and environmental education.

AN

In the agricultural sector, forest reserve esthbisnt became a national
programme. Other sub-sectors include forest coasieny forest

regeneration and soil conservation projects. Pt®jesuch as

management of parks and gardens including villdgetations through
local chiefs and native Administration (Kirk-Green&970) were

subsumed under this section. Others are wildlifaseovation and

preservation, irrigation and dams.

The works services and general administration sea&$gisted in the
direction of environmental management to ensureieffcy in road

construction, building drains and bridges in a fahat assures safety to
traffic and reduced the incidence of flooding. Dgmacamps were

13
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constructed at considerable distances and everg falaourer was
assigned a minimum of three miles to maintain @rtrad by cutting of
tufts, grass on both sides of the road and by d#litig of port-holes or
coal tarring of minor breeches on roads.

The works department cleared and maintained allemwetys either
directly or through the native administration ocdb chiefs. Sea and
river banks were protected by means of breaks,alalfar, Lagos and
Port Harcourt. Dredging of seas and rivers paridylin major port
towns were carried out to ensure navigable watesywage access to
port services and less danger to shipping, mamanesstevedores (Jaja
1995).

At this period, industrial pollution on the sear @nd land was
apparently uncontrollable. Management of effluents the seas, rivers,
lakes and other water bodies had almost no attentio

Will it be out of place to say this is ignorance lomitation of this
generations knowledge of the consequences of pwollubf water
bodies?

Distribution of chlorinated water was popular omhylarge cities with
few communities benefiting from it. Noise pollutiovas unchecked in
the non-European areas but was totally banned en Gbvernment
Reserved Areas (G.R.A)).

This period marked the spring-up of environmentahnagement
institutions. Example includes: forestry school,adan and the
temporary forestry school, Zaria.

Stage three: 1937 — 1950

Stage three marked a period of consolidation fowirenmental
management. - Planning was integrated for effectiemvironmental
management. This stage may be divided into tworciteps.

Stage three - phase one: 1937 -1945

Isolated planning was notably employed in this phas note was the
planned forestry development scheme of 1937. Timee,t forestry
programmes and environmental management were glptmined and
integrated to a considerable extent to achieveebsticcess. A policy
was formulated that 25% of total land area showdconstituted into
forest reserves throughout Nigeria.

Table 2.1 below gives a summary of Forest Resemgirogramme in
1937 for Nigeria.
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Table 2.1
Southern province
(@) Wes
Area Area
Forest Circle Forest DivisioReserved propose
a b
1 Western circl 1 Oyc - 1,68-
2. Abeokut: 417 16C
3 ljebu od¢ 596 -
(Ibadan Hg.
4 Ibadan If¢ 675 70
2. Ondo Circle 5. Ado Ekiti 85 3C
6 Owo 38¢ 171
' 7 Ondc 75¢ 28€
3. Benin Native 8 1,194 1,477
Administratior 9
Circle 1C
4  Ishan Warri Circl 11 Ishar 80 45Z
Creeks (Warri
12 Pro_\(ince and 35 170
Okitipupa
N _ diviginn
5 Onitisha-Ogoja 1 (gpitgha 156 208
Circle
14 O o'c 1,10¢ 294
g CalabarWarri 5 o0 401 429
Circle
16 Calaba 1,999 164
Cameroo B -
8 KabbeBenue 1 Kabbe 2,00( 367
2 Benue 60 1
9 llorin-Niger 3 llorin 5 49E
4 Niael - -
10 Sokotc 5 Sokotc 4,14¢ 2
11 Zaric 6 Zaric 211 21C
12 Bauch-Plateal 8 Plateal 29 13
9 Bauch 707 -
13 Kanc 1C Kanc 34 -
14 Bornc 11 Bornt 8 -
15 Adamaw: 12 Yola

Source: Sessional paper No. 38 of 1937
This arrangement became the model for forest ratien; forest

conservation and protection throughout Nigeria.sThihis policy was to
be employed to check urban and rural developmedrgmses, industrial

15



ESM 106 ENVIRONMENTAL RESOURCES MANAGEMENT

sites, roads, agricultural and property developmeniNigeria until
Nigeria's independence in 1960.

Forestry programme and their associated enviroraheananagement
strategies were grouped into three zones:

1. the south
2. midland
3. the North

Each zone had Zonal Development Board to consider regulate
matters of common interest to all the componentipoes in a zone.

Between this period (1937 - 1945) the Forestry dxctPlan for Nigeria
became the most important single organ for implg¢atem and
management of Nigeria's environment. This bluetplimided Nigeria
into three main belts of reserves and pointed bet strategies for
environmental management in a micro sense in ttee thones.

In the southern zone, all mangrove forests, tindmercessions, forests
or hilltops and steep slopes were reserved as @mdhe approval
percentage was not exceeded forests were classitiedorest reserve
and subsumed in the environmental management ssheXfikage
plantations were established through the effotheflocal chiefs, emirs
and their native administration based on the ratione acre to every
five to ten adult males in the areas conserved.

The North had all Geza and Fakakaya lands corstitutto forest
reserves. All farmers were mandated to separaie fidmenlands with
hedges and drought resistant trees. Every indiVidizs mandated to
plant economic and shade trees along boundary ,ldnaistiers and
erosion prone zones.

The Action Plan, - aside from erosion control measuprovided for
control of bush fires, protection of further or Indkary lands and
defacement of the plan by legislation.

Stage three phase two: 1946-1950

This phase marked the approval and implementafidinecfirst limbs of
the 10 year plan of development and welfare foreNa Nigeria was
lunched into the phase of planned, development emdronmental
management. The four sectors already identifiednéal important
components of the 24 .major schemes in the plga, (1885).
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3.4.2 Neo-Classical Phase

This period of environmental management has bemndligeria from
1951 to date. This phase will be sub-divided imie¢ other periods, to
enable you have a clear and systematic understrafirthis period.
These are:

1. 1951-1959
2. 1960-1987

3. 1988 to date

This phase possesses some features which inclederdang to Jaja
(1985).

1. change from classical management procedurermah relations
approach

employment of human relations strategies

medium term planning strategies

popularisation education and environmental atioc

emphasis on environmental management on a wider
framework

introduction of the War Against indiscipline AN

the birth of the Federal Environmental Protatthgency, which
later led to the establishment of other Environrakptotection
Agencies (EPAS) in the country.

akrwn

NOo

The period (1951 - 1959) is of significance becatsearked the major
turning point in the process of Nigeria's developtrgenerally. Former
structures for environmental management remainesicdldy in place
except that Departments became Ministries and r@pocations were
established to replace civil service functions.

Between 1960 - 1988, there were four Developmerand?lthat
influenced environmental management after indepecele The first
post independence National Development Plan (1892{tad the
Federal and state Governments placing emphasis neitoemental
management. Industries were beginning to emergelitilg or no
attention was paid to pollution control, deforestat soil erosion
control, flooding and control of slum.

The second National Development Plan initially dasd to serve the
post civil war objectives of reconstruction, reHigdiion and

reconciliation however, assisted financially theurfomain sectors
concerned with environmental management.
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The Third Development Plan in Nigeria (1975-1980pvded more
funds for health and sanitation, water supply, smvaflood
management, erosion, irrigation as well as inftestres for
environmental management. For the first time, eleWiver Basin
Development Authorities were set up with respotigybito plan,
manage and control agricultural lands, irrigatimod production, flood
and erosion control.

The Fourth National Development Plan (1981-85) a&iswphasized the
four identified environmental sectors mentionedliegr but added
another sub-sector "environmental planning andegtain”. This forms
the background to several major developments winicbh and concern
environmental management in Nigeria. Six of thewt tre important
are:

1. emphasis on environmental planning and protedesigned to
check ecological imbalances with serious immedéaatd future
consequences.

These guidelines are:

0] the loss of the erosion control, cooling, smgdand water-shed

protection effects provided by trees, when they are

indiscriminately cut down to permit urban growth.

(i)  The conservation of flood problems and desiorcof important
wildlife habitats and natural communities, whenrchas and
other wetlands are sand filled.

(i)  The terracing of hillsides without vegetatiomcreased erosion
and sedimentation, cause foundations to crack,ocandsionally
result in severe mudslides.

(iv)  Serious withdrawal of underground water in stah areas allows
intrusion of salt water in domestic water supplies.

(v) Business organisations are stimulated to estabhdustries in
urban centres with little consequence of water, aid land
pollution.

(vi)  Smoke stacks and tailpipes pollute the airgd amdustries and
communities discharge untreated wastes into waiigh, serious
effects on human health, vegetation, wildlife angperty.

2. The second major development was the emphasdiseomeed for
a national environmental planning and protectioficy. It was
produced and lunched in 1988.

3. The third development plan which emanated frbendecond, is

concerned with articulated goals, the need to fémteuand
produce for guidance of implementing ministriespaléments
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and other agencies connected with environmentalagement,
As earlier articulated statement of national goats
environmental management had remained for longliiiied.

4. The fourth major development was the establistinoé a co-
ordinating national agency, the Federal Environm@leiAtotection
Agency with specified goals and objectives. Theerss of
setting up this agency was to meet the needs Hdrldi-gap left
by the defunct provincial Development Communitiésea
committees and the Development Board of the 1986s1840s.

5. The fifth major development was the direct iweshent of
Nongovernmental organizations in environmental agament.
Worthy of note are oil companies, the World Widené& for
Nature (WWF) based in Britain and the Nigerian S®mnation
Foundation (NCF) to mention but a few.

6. The sixth important development was the birtlEn¥ironmental
Education. Although this had being out before ot 1990 a
full-blown campaign on Environmental Education hbaden
integrated into the Nigerian University Diploma ailkgree
programmes. Some pioneering institutions involvettiude
Lagos State University, University of Calabar ancivérsity of
Agriculture, Abeokuta.

4.0 CONCLUSION

This unit has been able to trace the historical etgpment of
environmental management in Nigeria. The idea o¥irenmental
management has been in Nigeria from as early a8.190wever, the
form in which it takes vary from colonial and pasttonial days.

Environmental management has undergone variousstayl processes
which had contributed one way or the other into deselopment of

improved environmental management policy and prastithat are

operative in Nigeria today. Without passing throughse process we
may not have gotten to where we are today. Yetetlse several

grounds uncovered in the area of environmental gemant both in

policy and practice.

5.0 SUMMARY

You have just concluded unit two on the historidavelopment of
environmental management in Nigeria. You have kabout how and
when environmental management began in Nigeria, stigols of
thought on environmental management in Nigeria #rel different
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phases and processes of environmental manageméyigamia. That
environmental management began in an old fashiorather and it has
developed to the second stage (Neo-classical)iveldb the third
(systems) stage that is currently in operationaumetbped nations of the
world. The next unit will focus on planning and pess as instruments
for environmental management.
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UNIT 3 PLANNING AND PROCESS: INSTRUMENTS IN
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1.0 INTRODUCTION

This unit will expose you to the basic concept laihping and especially
as it relates to environmental management. Planniogles will be

discussed and the relationship between planning paitical power

with respect to environmental management will [sedissed. An outline
summary of the principles of environmental plannimd be made to

aid you in your environmental planning as an emnnental manager.
Ensure you apply these principles and processgsunactivities.

2.0 OBJECTIVES

At the end of this unit you should be able to:

. explain the concept of planning
. outline three complementary modes of planning
. state the principles of environmental planning

3.0 MAIN CONTENT
3.1 The Concept of Planning

Planning is a process of quickening the pace ofirabtevolution by
rational action.

Planning is a technical instrument, a process andral result. It is a
concrete systematic outlined strategy mapped owdiance to guide
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present and future actions. Thus planning mustttaegic in vision,
pulling from past experiences to build the futukdcliendu 1995).
Therefore you would realize that planning is esaént achieving
modernity - no nation is developed today withoueuhte visionary
planning. Planning compels society to decide winatukl be done at
present in the light of the best estimate of hoavftiture will look based
on available resources.

Planning as a process leads to end result, ustellgd a plan. The plan
is tentative/temporary and problematic and thusjestibto review

(Uchendu, 1995).1t involved intentionally, reasoleakense of direction
and coordination of human activities. It is madeatthieve a set of
policies. Planning consumes resources and an keptanning also
produce more resources as it consumes.

Human is the most fundamental basis for plannirigr-comfort and
wellbeing for now and future generation.

3.1.1 Planning Mode and Managerial Process

Planning theory recommends three complementary spodach can be
modified to environmental management: the entregargal mode, the
adaptive mode and the generic planning mode.

1. The entrepreneurial mode of environmental prapis designed
by an active search for new planning opportuniiestabilize the
environment; the centralization of power and resesirin a
particular planning institution and the abilitytike risk with the
environment.

2. The adaptive mode of environmental planning isactive rather
than proactive strategy of environmental managenféanning
in this phase lends itself to negotiation asep sif confidence
building and education in all matters involvirgetresolution of
disputes of environmental goals.

3. The generic-planning mode involves anticipatagcision-
making, a decision rule and amend-result. It cankto Herbert
Simon's characterization of a rational decision-enoghich
involves an intelligence activity or the search faglevant
information; a decision activity or the classificat of the
available information into suitable lasses; andhaiae activity or
the selection of the best option from the altexeatiavailable.
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Now let us consider another important aspect ohmleg - as a
managerial process.

Planning is also a managerial process. The marsgeadcess is a tool
that aids the executive to identify environmentallgpems and establish
attainable goals for each of them in the light wdikable resources. The
manager directs the attention of the executiveritcal decision-points

and the needed administrative action in the plapmiycle (Uchendu,

1995).

Environmental management requires not just planrog the basis

upon which objective evaluation can be made ofitgree of success or
failure of management performance. This type of sueament should

include evaluation of the clients involved in theojpct; the project

characteristics; the nature of the change introduesd the kind of

feedback received as to the progress made and duothdy reflect the

set goals.

Planning as a process involves programming, agdaimd information
support systems. The programming process demaridy parmulation
and articulation. It means a re-statement of enwrental policy in a
manageable way, the collection of dependable datanerkable theory
of action to guide the use of data. Environmentahping procedures
should state the measurable goals to be attainseh) wnd how they can
be attained in the light of the resources availalhlenust articulate the
environmental issues facing the target communityhat present time
and in the foreseeable future and the "entry ppittiat is, where
planned action should be targeted, given the oppities available and
the limitations observable. Implementation, as tlday-to-day
management of an environmental plan may be defasedn important
part of the programming component. It should haveadendar of
action, which includes the start-up time, spedifitze frames for service
delivery; the monitoring of activities to ensuradeess and the levels
of compliance and possible reprogramming in thitlgf the feedback
received.

Managerial auditing is an instrument for executiméormation and
control. The purpose of planning. is to specifyfpenance, ahead of
time. Managerial auditing should tell us how fagted objectives are
being met. This of course requires that resourcespieferentially
allocated according to set priorities and that eatibn procedures
reveal the relevance of the policy and operatiddgluation is the
opposite side of the information support system.a¥&uate in order to
it uniform. A successful environmental managemeetnands that
critical information be available and made accdssibo critical

management operators on timely basis.
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3.1.2 Planning and Political Power

Planning cannot be removed from politics, becadseesources. This
raises questions about power in the planning psockew political
power shall be used and distributed among indivglaad groups who
claim legitimate interests in the end products leinped change; and
how the cost or burden involved in "planning chanigeto be borne.
Please, dear readers understand that the firgfatioln in environmental
planning, and in fact in every planning processiasadministrative but
legislative. Legislative action involves the comsm@tion of policy.
Policy consideration is not just a technical exa¥cbut a value-laden
one in which public interest, culture, traditiordamon-material elements
of culture enter into play. "What kind of Nigeria environment do we
want to live in?"

This is a policy question, which does not just egja technical answer
from an environmentalist like you and I. It demartde community

view of "good life". Does it include a healfhy, saigable environment?
It is the community that must legislate this thrbuzplances of forces
and compromises, which it must make. If the demacrsolution is

found inadequate, it is always open to re-legistati Community

involvement is therefore indispensable to environi@eplanning.

Although planning involves the exercise of powearitegislative sense,
planning is also a technical, professional exeradeenanding technical
analysis, rational choice based on the resultb®fanalysis and the co-
ordination of policies by mean's of a plan. Plagni& premised in the
belief that a positive change can be brought albousccelerated by
governmental or community intervention. This meabsnging
“intentionally planned and rationally co-ordinajaalicies" to bear on an
agreed environmental problem so as to move it tiesred direction.
(Uchendu, 1995).

Planning as a rational instrument of environmemtalicy involves
concrete steps designed in advance, to managettdreded side effects
resulting from policy intervention. A sound plangitheory should also
anticipate some of the unintended effects of pldrot@nge.

Planning as a strategic action is future orientetivo senses. It projects
a desirable future event from present and pastreques; and it tries to
bring the future events into being at a cost thatgeople can bear. In
effect, planning draws from the past to build theife.
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SELF-ASSESSMENT EXERCISE
Meet with at least:

I 2 community leaders and
. 5 local residence, with your community.

Find out what kind of environment they want the ocamnity to look
like.

3.2 The Concept of Environmental Planning

The term “environmental planning' -may be globaélferred to as the
process of formulating, evaluating and implementgmyvironmental
policy. As simple as the definition is, it serves hide a lot of
interpretations of environmental planning which mbg variously
interpreted as théechnocratic, professional and political views of the

process. There are, of course, interactions betwesh of these
interpretations, but each represents a distinottag of looking at the
processes of environmental policy and management.

Technocratic interpretations of environmental planning refer to an
understanding of the process which gives precedemdke scientific
knowledge deemed necessary to understand and #miputate natural
biophysical and ecological systems. The approads dwt deny the
importance of the socio-economic environment withwhich these
processes might be managed or planned, but it @oelsto emphasize
the importance of technical approaches and sobitidxs might be
expected, this approach places greater emphasis rupal and natural
environments than upon urban, built environments.

Our second category gbprofessional interpretations encapsulates a
rather different approach to environmental planniitere we are
referring to the responses of established profaakigroupings to the
rapidly expanding environmental agenda and thecéssa sources of
employment and prestige.

Although some other professions, for example emwvirental health
officers, are currently seeking to be known as te-eminent
“environmental' professional. It is the town plamgniprofession which
has been most effective in this respect in itscdety move from town
planning as its cognitive base, to a more ambitiowion of
‘environmental planning incorporating a much wiplelicy statement.

It is by no means clear that a profession basedand use and a
tradition of town design has the epistemologicampetence - the
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necessary skill and knowledge base - to justificiéems. As has been
argued elsewhere, it is unlikely that any one oatiop group will be
able to legitimately claim the breath of wisdom axgerience, and the
theoretical knowledge necessary to oversee theendfaihe policy field
implied in the designation "environmental plannifigyans 1995).

The final view of environmental planning that westvito consider is the
political interpretation. Here, the long-term olijee of sustainability is
linked to a policy process of environmental plagnimhe clearest
expression of this position is that articulatedthg Town and Country
Planning Association (Blowers 1993), who argue that only way of

dealing with the complexity of environmental quess is to adopt an
integrative, holistic policy approach which transds established
departmental and professional boundaries. Thigrpnétation of

environmental planning sees it as a set of arrapgefor formulating,

organizing and delivering policy with the objectivef securing

environmental sustainability.

3.3 Principles of Environmental Planning

Planning principles cluster around three dimensidesign concepts, a
design framework; and scenario construction andiagimn (Hancock,
1980:111-117).

The design concepts constitute the intellectual pmment of planning.
The following questions should be asked of thegtesomponent:

. How theoretical should the planning design bé&2 Tule of the
means should apply. The plan should neither betheoretical
not atheoretical.

. How far should external planning models impdseniselves on
any plan? The more the plan is based on localtiesglthe better
chance it has to succeed or be accepted.

. What should be the focus of the plan? The fodusukl be
determined by the context. Environmental plannisgnot an
opportunity for education planning or vice verséhere are
obvious inter-linkages; but they should not beredr@wn.

. What is the relationship between planning andhrielogy?
Planning should not over-stretch the availablehnetogy nor
should. it ignore appropriate technologies.

The design framework is the theoretical structdrnglanning. It should
address such issues as:
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. The degree of flexibility and adaptability of thman and the
capacity of the plan instruments to monitor plahdwiour at
various stages.

. Whether clear and precise and attainable objestivave been
set, given the resources of manpower, material amls
available.

. Whether the plan relates to other important gectof the

environment.

. Whether the plan is based on realistic needssassmnt of the
target groups.

. Whether there is adequate data base and hovisfacquisition
has been built into the design.

The ‘scenario construction and application’ dealshwhe "choice"

tripod of the planning process. The final produca glanning process is
the plan. A plan represents the choice made outtloér competing
alternatives.

Let us apply Herbert Simon's (1860) Decision Thetwrya planning

framework. Planning is like decision-making. Botivalve a three-fold

activity: an intellectual activity; a design actiiand a choice activity.
There are three possible ways of exercising a progre choice. The
judgment of the decision-making or the risk beamsde on the basis of
past experience or intuition, is one way. The othay is by analysis of
the alternatives presented in the design. The tlupdion is by

bargaining, an obvious strategy when parity powenvolved or as in

environmental matters, when multiple, or intangiliéerests are at
stake.

Scenario construction involves people and theiuesl It is descriptive
and prescriptive rather than analytical. It stresge following values
which are normally embedded in planning:

. In planning, people are more important than teqpes. Over
centralization of planning tends to cut off relet/bocal decision-
making interests.

. Planning should normally maximize existing infrasture and

involve local talent who will carry on with the jolwhen the
professional planner departs.
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. There is need for organisations to maintain iaiouity of their
planning teams and personnel and ensure that tpelate
technical knowledge through a programme of cariyn
education.

. Every planning process should be allowed adegquiate for the
execution of assigned activities

4.0 CONCLUSION

Environmental Management cannot be on the moveowitthe process
of planning. The processes of planning are theunsnts that make
and keep environmental management on the move.

Every environmental organisations, be it governmeon-governmental
or corporate must employ environmental planning@ples to be able
to make significant progress in order to achieffecéive conservation
and management of natural resources and the enwmainin general.
There are no alternatives to the processes of@mwiental planning and
principles. If we fail to employ them, we are plammnto fail no just

ourselves but future generations to come.

There are countries today, whose past generatbnatifail the existing
generation, just because they employed appropmgteéronmental
planning principles and that also on time. What lagl your contribution
to the Nigerian Environment - to milk it or to make Those who have
milk it made money out of it, and messed it up. yan and | we are to
make it, make the Nigerian environment what it dughbe, and make a
name in this generation and several ahead.

5.0 SUMMARY

So far we have discussed planning and processesnwironmental
management. The concept of planning was explaimetetail. Three
modes of planning were outlined and managerial ggees were
discussed.

The concept of Environmental planning and the ppies of
environmental planning were articulated. The next will discuss on
the various techniques for effective environmentahagement.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

This unit like the previous one will assist youearning and developing
very good background knowledge on environmentalagament. There
are several techniques that are applicable in enriental management.
However, in this unit seven of them are discussédhvif applied in
Nigeria will go a long way in assisting environmanmanagement in
Nigeria. These techniques are:

legal and policy technique

centralized technique

equilibrium technique

flood and erosion prevention and managemehnique
water supply technique

environmental impact assessment technique
environmental information and technology teguei

No o s wN T
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2.0 OBJECTIVES
At the end of this unit you should be able to:

. state techniques for effective environmental nganaent
. explain how these techniques can be applied tporawe the
effectiveness of environmental management in Nager

3.0 MAIN CONTENT

3.1 Legal and Policy Technique

There are several laws and policy on conservaiioldlife protection
and other aspects of environmental management gerfd. Some of
these laws were made before the establishment ef Rbderal
Environmental Protection Agency in 1988 (FEPA).

The Agency (FEPA) which came into being shortleathe koko waste

dump of 1988 is charged with the responsibility amaothers, for

maintaining national environmental standards. lalso empowered to
make recommendation to the Ministry for the essdishent of water

guality standards, to protect the public healtlwelfare and enhance the
guality of water.

The Agency also has power to establish effluenitdiion for new point
sources in industries which shall require applaratf the best control
technology currently available, as well as for 8Rg point sources
which shall require application of the best manageinpractice under
circumstances as determined by the Agency (Oloridas).

Under section 20(1) of the Decree, the dischamgédrmful quantities)
of hazardous substance into our air or upon thé tannto our waters
without permission” or authority is made a criminffence. The penalty
for violation for this provision is a a fine, nexceeding N100,000 or 10
years imprisonment or both; if a body corporate, fihe on conviction
is N500,000 and an addition of N1,000 for everydhg offence
subsists.

We must note here that contrary to what obtainghm “pre-Koko'

provisions, penalties for pollution under the Decleve been greatly
beefed up but we need to say that these penaldaesbe further

increased particularly, in the case of companiekso Aappropriate
provisions have been made in the Decree for the ablan Agency in

the control and management of pollution generdlhe question really
is, how equipped or prepared is the Agency for .
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Lastly on the FEPA Decree, we wish to mention thevigsions of
section 21 of the Decree which relates to oil spdl blowout. The
section provides for additional liability of owner operator of any
vessel or onshore offshore facilities from whictzdr@ous substance is
discharged. The owner or operator apart from tmalties under section
20 bears the full responsibility for the cost ofnval or restoration of
the natural resources damaged or destroyed by ibehalge. The
liabilities of the owner or operator for this, © any Government body
or Agency.

Of interest here also is the liability of such owre operator of the
vessel or facility for: "costs of third parties ihe form of reparation,
restoration, restitution or compensation as maydéermined by the
Agency from time to time."

Thus under section 21 of the Decree, a person mpaay responsible
for the discharge of hazardous substance into igerfdn waters can,
apart from the criminal sanctions be made eitherab%overnment

Agency or a third party to pay conpensations. Wawdwer believe that
in the case of liability to third parties under®)(b) of the Decree, the
Agency (FEPA) should not be made to the determiranthority as

regards the amount recoverable and that the sesfionld be amended
to make it possible for such third party to be geeperson or company
responsible for the environmental damage directly.

So far, no court has been set up specifically w RBEPA in the

implementation of its onerous task as it is theedasAmerica, Canada
and other advanced countries (Jaja 1985). Theraelsd for an

Environmental Court with defined authority to act the spot. Do you
agree with this position?

3.2 Centralized Technique

Nigeria is similar in the steps of America with esfnce to the
establishment of a Federal Environmental Proteeggency, a Council
on Environmental Protection, promulgation of a Nia#éil Environmental
Policy and the National Guidelines on Environmentotection
(National Environmental Policy Act, 1973; nationBhvironmental
Protection Act, 1969). But, Nigeria unlike Ameriaad Canada has not
placed the Agency directly under the Office of gresident (America)
or the Prime Minister (Canada). This bold stepasywessential in order
to remove the ambivalence that now seems to e&istden the Agency
and other ministries. Furthermore, the Federal iBnvhental Protection
Agency is a Federal institution that has no authioover state
environmental protection agencies. Consequentiye $EPAs operate as
independently as they can and merely look up to Hezleral
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Government for funds and technical support. . Thig very regrettable
situation which must be halted at once. There s&etre two options

that are open to the Federal Government. Firgbay make the Federal
Environmental Protection Agency, a Federal insbtutthat is state
implemented or set up the Agency Board in evertestath restricted

but defined powers like the Federal Revenue Cdime. states and local
governments will be authorized by law to set uptestBoards and
Committees to perform the remaining function novered by the

Federal Government laws. This latter arrangemerny b® criticised

because it may give rise to duplication of funcsiomhis criticism may
be met by the view that the Federal System of Higlirts and State
High Courts now exist side by side in every statthout duplicating

functions. What is important, it seems, is to strii#@e their individual

roles. Environmental management problems in Nigdreve now

reached alarming proportions. Any strategy adogtedroaden and
decentralize the scope .of institutional actiond &amctions may never
be misplaced. (Jaja, 1995).

3.3 Equilibrium Technique

This strategy has various facets. A few of thenh el discussed in this
unit.

3.3.1 Industrialization and Deforestation

The rate of deforestation in Nigeria is phenometia$ issue has been
discussed in various literature and research fgglinThere is need to
strike equilibrium between the two competing ingtse -
industrialisation and deforestation. One way oV the problem is to
resort to the old methods of forest reserve blofikgst regeneration as
a participatory programme involving the Federaht&tand the Local
Governments as well as communities, Non-Governrhengganisations
and especially Multi-National Companies. Every tenlprospecting
company must be forced by an agreement to replashtnarse young
plants in approved locations to satisfy a specifiectentage of the total
number of trees it proposes to fell. New methods lwa made a part of
the routine of the proposed Environmental Court dahd Federal
Environmental Protection Agency (FEPA).

3.3.2 Urbanisation Pollution

THIS IS ANOTHER ASPECT OF ENVIRONMENTAL
MANAGEMENT PROBLEM in Nigeria that needs a balargin
strategy. You would learn more about this aspeditirer units in this
programme.
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In this unit attention will be paid to how to acheeequilibrium between
the two competing interest of urbanisation andytah. It is suggested
that every urban area in Nigeria should be cleadynarcated and
planned or re-planned in such a manner as to aospecific interests to
special areas - industrial locations at the urlbramgé; markets at the
urban fringe; super markets and shopping centreshan cities centre;
housing estate in appropriate locations with higke rbuildings

occupying designated locations; railway - statioais;ports, sea and
river ports at the urban fringe. (Jaja, 1995).

Also, central sewerage system with large chanrigisgsay about 7
meters radius) arrangements should be introducexémy urban area
for liquid waste disposal and for checking flooddarosion. In ‘Israel,
for example, this practice has paid off. All liquahste as well as solid
waste except cans, bottles and pieces of irondigposed off centrally,
collected centrally in a large central trough aatki treated, solidified
and sold back to farmers, as manure. Agbara Indu&istate in Lagos
Is a model fashioned after this however, for néiluent are treated and
discharged into the environment.

In the United States since 1979, recycling of selaste and garbage
has become the most popular method of solid wasp®sil. Collection
of recyclable is carried out by a labour intensivethod. Workers comb
the collection bins before pushing the material® istorage bunkers.
They compress the cans and paper into tight vastvigh blocks and
later load them in a chain driven boiler. Glass plagtics are separated
and stockpiled. The glass is first crushed by a&tdrato reduce its
volume. Then other recyclables are fed into a dedau that grinds
them into small particles that are later sold b@ackdustries (Goldoflas,
1987).

In the wetlands of Nigeria, water hyacinth (Elohbarcrassipes) has
become an environmental menace. It grows in streamess, lagoons
and lakes and obstructs the fret use of the watgieb, destroys aquatic
life and dominates the water environment. In Intha@, menace is styled
the Blue Devil or the bengal Terror; in south Afriat is termed the
Florida Devil and in Bangladesh it is called theriBan Weed (NEST,
1991). In Nigeria, a full scale international syrsjumn was held on the
theme "Water hyacinth: Menace and Resource" in Au@A88 in Eko
Hotel, Lagos. Scientists have realised that thedwe®save economic
value, for example, in paper making, cardboard,epand ceiling
boards, briquettes for domestic and rural agrostrial use as fuel.

Some even say that it has medicinal value and aanused for

manufacturing livestock feeds, biogas, distilledevafertilizer, engine
gaskets, amino acids, detergents and a naturalsv@goreserving fish
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stock in water (NEST, 1991). Yet, there is stiljr@wing concern that
water hyacinth has become a dreadful menace toridigenvironment
and so need an urgent remedy. Further studiesomupe a balancing
strategy now, point to a possible solution to thebjem of how to
control aquatic weeds by using grass carp.

3.3.3 Food Production and Desertification/Drought

The problem of food production and land use has loealt with by the

Federal Government of Nigeria by Decree, thathis,ltand use Decree
1978 and the national Agricultural Land Developm&uthority Decree

1992. The problem of drought and desertificatioa baen discussed in
another unit in a course titled "the Nigerian Eomment”. An important
guestion that I- would like to ask you is how tdamee the interest of
food producers especially cattle farmers and désatton. In other

countries, the solutions to the problem of desedifon have been
either to live with it (Israel) or to combat it (bia, Egypt and Algeria).
The Israel model is very instructive. With educati@very citizen is

made to be aware of desert menace; to- use everyg pi  earth for
productive purposes; to centralize certain commervieses - water

supply through the Dead Sea to all parts of thentguto centralize

sewerage system, already mentioned above; andcyaleeliquid and

solid wastes for productive purposes. Of course,ifisue of grazing
reserves is tackled with firmness and herds ardirmuhto appropriate
locations just as the enclosure movement of 16th Brth centuries
England did. To plant trees now, to control the azenof erosion or
flood or desertification, only to allow those treasd grass to be
destroyed by cows and other animals in motionpisdy the least, a
wasteful exercise. We may therefore suggest thatlewpursuing

desertification, the Federal, State and Local Gawvents should also
develop grazing reserves throughout Nigeria andreafthe modality of
using them by law. The enforcement of the law mlag &e left within

the jurisdiction of the proposed Environmental Gpuwvhich is best

mobile rather than a sedentary court.

3.3.4 Mineral Exploitation and Hazard to Life and Roperty

This subject has often been treated as polluticseweral literature, unit
17 of "The Nigerian Environment" has also treatad subject in a more
detailed manner. However, it also deserves to Imsidered from the
hazardous point of view - hazard to the life ofgoers, aquatic life and
the entire ecosystem within the mineral oil, coal ttn mining

environment. There is no doubt that mineral oil n@weounts for over
80 percent of Nigeria's export earnings. Other mailseaccount for
much less. Important as these minerals are to Migeeconomy, the
process of exploiting and extracting them has abtwvagnstituted a
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hazard to life and property. In other mineral pradg industrialised
countries, the multinationals engaged in mineralaetion concerns are
compelled by stringent laws and environmental manant
arrangements to ameliorate or avoid excessive dantaglife and
property within the environment of their operatiolsthe United States
of America, for examplethe Nigerian Environmental policy Act of
1969, and the Regulations for Implementation of the National
Environmental Policy Act, 1978, the Environmental Quality
Improvement Act of 1970, the clean air of 1970, the Executive Order
Nos. 1154 and 11991 of 1970, (Executive Office of the President, 1970),
have stringent provisions not only against Fedémlernment agencies
but also all operating companies whose activitiesli&ely to produce
some hazard to the environment in one form or thero Federal and
other organisations are registered as "cooperdbodies" and are
subject to the laws, rules and regulations provitdgdthe National
Environmental Policy Act. The Council on EnvironnenQuality
established by law also has defined powers, to renssound
environmental quality throughout the United StateAmerica.

If I may ask you, why is there effectiveness in Aite and Canada
which has similar laws compared to Nigeria: Thewarsyou may give

could be related to the "Nigerian factor". Thidasgely so, but it must
not be forgotten that the countries concerned aw opperating in

systems where time has become the function ofth#romanagement
element. We have not gotten to that level but giing. This is not to

say, however, that Nigeria must not act now. Railhés true to say that
there is an urgent need to reinforce greater hamdswcaution and
surveillance in the process of enforcement of emvmrental laws, rules
and regulations in Nigeria.

The Federal Environmental protection Agency shdagd sufficiently
equipped to bring about a new change of heart anmiiggrians and
foreign entrepreneurs to realize that Nigeria desser effective
environmental management.

3.4 Flood and Erosion: Prevention and Management
Technique

The problems of flood and erosion disasters in Neghave also been
discussed in units 12 and 13 in the Nigeria Envitent module 3. This
section is intended to offer some solutions basedhe experience of
some industrised countries of the world. Firstrehe need to re-design
and update all urban areas throughout Nigeriacgires that hinder the
free flow of storm water must be removed by tho$w wwlaced them
there. Houses built without drains along flood @&mdsion plains must
be identified and their owners compelled to cordtdeep drains for
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runoffs. Such drains must be constructed to emptyimto rivers and
seas as at present, but into a central trough ape@onstructed to
receive storm water from sewerage and public drdihe waste content
of the trough should be recycled from time to tiamed its sediments
treated and solidified for sale to farmers as mesias in Israel.

Secondly, coastal flood and erosion menace as godand other
coastal cities require sand filling, piling and strinction of break
waters, dykes and concrete drains. Berthing bysbaatl ships should
be disallowed except along approved wharves, warehprotected with
floating buoys or harbours with landing facilities.

Thirdly, flood and erosion on land outside inhatbil@eas should be
checked by protection of the entire erosion zoonenfthe actions of fire
wood cutters, gravel, limestone and quarry progpecs well as from
cow grazing. Thick cement or burnt brick walls sldoloe constructed to
fence off the area and prevent further storm watgtion. The rule, "a
stitch in time saves nine", should be scrupuloosiserved (Jaja, 1995).

3.5 Water Supply Technique

The ministry of water resources has set aside availlion hectares of
land for irrigation and in the next twenty yeanwotmillion hectares
would come under irrigation. Dams of various sizZesve been
constructed by the Ministry directly. Other agescgich as the River
basin Development Authorities, Directorate of FoBibads and Rural
infrastructure and- State Water Agencies as welthas Agricultural
Development Project (ADP) have contributed tremestio in the
construction of bore holes, water wells and othatewreservoirs. These
are very essential development. The problem howesdhat the way
irrigation and water supply are being conductedun country appears
to be uncomplimentary to Nigeria's search for diecenvironmental
management (NEST, 1991).

The process adopted often leads to promiscuous tmgtadation,

spread of water borne diseases and sometimes dlod@rosion as well
as land tremor. How Israel combated this ugly ewpee is worth

noting. Israel is an arid country, therefore, shki@s water very much.
She uses the Dead Sea as the central point for sapply, irrigation

and various services. From the Dead Seas, a loeiglstof water body,
constructed water supply stations and distributi@ins, are conducted
by Israel engineers to various points of the coyrtiorth, Central and
Southern Israel. The water from the Dead Sea Btddeto remove
alkalinity, reduce salinity and iron contents sotasmake the water
potable, useable by men and beast alike. Treatplants are installed
and distribution tanks are located and maintainedti@ategic points

(Jaja, 1995).
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The advantages of the Israel model are laudable. dreation of a
central delivery system for water supply reducesnteaance cost and
improves specialization. The whole country is bitugnder water
supply grid thus removing the need for isolated avasteful water
supply system and its attendant degradation of, laxgosure of the
country to awful water borne diseases and the bitisgi of earth

tremor. Though Nigerians are entitled to look inggam the process of
development, they could also borrow worthy expentagrom other
developing countries and learn to use Nigeria's aea many rivers for
effective environmental management.

3.6 Environmental Impact Assessment Technique

This is a very important aspect-of environmentahagement.- Yet, it is
one of the most neglected aspects of environmantagement in
Nigeria.

In this unit attention will be paid to the way Erommental Impact
Assessment can be used as technique for effectzeroemental
management in Nigeria.

Environmental Impact Assessment is a "planning ggeavhich saw its
formal start in 1969 with the passage of the Naidanvironmental
Policy Act in the United States" (Jones, 1985)s la systematic way of
evaluating benefits and costs (Imports) of projectactivities; it strives
a systematic assessment of the implication prongedith a proposed
activity; and it encourages resolution of problearsd a format for
presentation of the total analysis.

The strong view of the Federal Government of Neyarithe philosophy
that a small investment in prevention would be Wwartany times what
would later have to be spent to repair any damagée environment
led to the enactment of Environmental Impact Assest Decree 86 on
the 10th day of December, 1992. It contains a totaixty-four sections
arranged into three related parts followed by aedale (Olomola,
1998).

Generally, the decree seeks to ensure that théy l&evironmental
impact of implementing projects are provided coesation particularly
at the early state of project identification andnpling. This task was
placed on the Federal Environmental protection Agemhe decree
defines what are the EIA processes namely, by eesarg study or a
mandatory study, allows for public participatiorrahhgh comments,
public-hearing or enquiry and enforcement powers.
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Government Agencies and Stakeholders take carealth) Safety and
Environmental Policy; Health and Environmental Asseent; Policy of
environmental control, environmental review (audj)i and
environmental research. In Nigeria, Shell Petrolelavelopment
Corporation of Nigeria also has an environmental nage@ment
department. Other oil companies also have envirommgafety
departments.

3.7 Environmental Information and Technology Techngue

This concept in Environment, with a very wide sco@ad.
comprehensive information processing technique. ed@hrmain
components of the strategy will be briefly discuskere.

(@) Information processing

In relation to environmental management, this imgslthe use of soft
and hardware information technology to create ames®e in a given
population about the environment. The techniqueolies news
broadcasting, debate in radio and television, pdaying and role
performances, seminars, conferences and groupsgisris, to mention
but a few. The. goals include reinforcing infornga#ind formally the
need for attitudinal change among the citizenryhwieference to
effective environmental management.

(b)  Hydro Information

This is the use of advanced technology to problesivirey in
environmental management especially those relating aquatic
environmental management. The use of this technigmrails
application of process - simulation modelling, feale control systems,
advice services, alarm and alarm handling.

The technological component includes field hyd@ulsystems,
environmental processes, numerical modelling, cderpuscience
appreciation, data acquisition, storage and trasson techniques,
applicable to effective environmental management.

Already, Environmental Education has taken off igé¥ia. There is no
doubt that in order to ensure effective environraentanagement, new
strategies such as environmental information anchnelogy has
become very necessary. At the moment, informatrmecgssing is used
sporadically for news coverage and for demonstmatiblowever,
information and technology relevant to environmentanagement have
not been called seriously into aid or used at leashandmaids. It is
strongly suggested that this strategy should behasiped and used
more effectively.
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4.0 CONCLUSION

Environmental management has dealt with the effecsicientific and

strategic control of natural resources and endowsneh a people or
country (Nigeria) in this case and obviously apdbile to the world.

There must be effective scientific technique in thhanagement of
natural resources. What this unit has been abkehweve is to outline
and articulate some technique that Nigeria coulayam the effective,

scientific and systematic management of our enwnemt. If we

sincerely apply these technique surely our natugaburces and our
environment in general within few years will beedtbr place to live.

5.0 SUMMARY
So far what we have being discussed about in thitssion how to help
make environmental management effective by meass\wdn strategies

or techniques.

These techniques are:

. legal and policy techniques
. centralised technique
. Equilibrium technique

Flood and Erosion: Prevention and management tgaanand Water
supply technique

. Environmental Impact Assessment technique
. Environmental information and Technology techeiqu

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

This unit is the last in this module. It will exgosou to natural
resources management in Nigeria - pattern or styjdace since 1900
to date. We shall be discussing how our naturalelvironmental
resources are managed through the efforts of otheosder to ensure
successful planning, organisation, motivation anohtolling the

natural, physical and mineral property of this greauntry of ours'
Great? You may wonder! Yes great because we arewstd with

abundant natural resources. Our prayer howevelp ihave better
"managers' of these natural resources so that idigan be truly Great.
May be that is why you are in this programme.

2.0 OBJECTIVES

At the end of this unit you should be able to:

. state at least 10 legislation with date on natussources
management.

. outline five features on organisational structbegween 1900 -
1950 on natural resources management in Nigeria

. discuss on some vital steps taken by Nigeria gowuent
between 1988 to 1994 that enhances natural resourc
management.
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3.0 MAIN CONTENT

3.1 Natural Resources Management Process
3.1.1 Legal Structure

Natural resources management in Nigeria derivestrengths from a

variety of sources, one of which is the legal dtres for its operation

and enforcement. Here, attention will be drawrhtee sets of such laws
now in vogue. These are conservation legislatiobl&®.1 petroleum

oil exploration and control legislations (Table )5.2nd environmental

policy and protection legislations (Table 5.3)

Table 5.1
Conservation legislations Year
1  The Forestry ordinance (CAP) 1937
2  The Eastern Region ordinance with Amendments -
Northern Region 1955
3  The forestry Ordinance with Amendments - Northern
Region 1960
4  The Forest law (Eastern States (CAP 38)
5  The Forestry Amendment Edict: Western State 1969
6  The Forestry Amendment Edict: Western State 1973
7 The Wild Animals preservation Law (CAP 137)
8  The Sea Fisheries Decree 1971
9  The Sea Fisheries (Fishing) Regulations 1972
10 Exclusive Economic Zone Decree 1978
11 The Wild Animals presentation law Western Nigeria 1959
12 The Wild Animals Law (Northern Nigeria) 1963
13 The Wild Animals law (Eastern Nigeria) 1965

14 The Wild Animals Preservation Law (Lagos State) 1972
15 The Wild Animals Law Amendment Edict (Northeasterh975

State)
16 The wild Animals Law Amendment Edict (Kano State)1978
17 The Kaniji Lake national Part Decree 1979
18 The Endangered Species Decree 1985

19 The Natural Resources Conservation Council Decree 1989
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Table 5.2

Conservation legislations Year
1
2 Companies Act 1968
3 Exchange Control Act 1962
4 Capital Gains Tax Act 1967
5 Petroleum Act 1969
6 Petroleum (Drilling and Production Regulation 1969
7 Petroleum profits Tax Act 1959
8 Oil in Navigable Waters Act 1968
9 Oil Terminal Dues Act 1969
10  Offshore oil Revenue Act 1971

'Offshore oil Revenues (Regulation of Grants) Art 1972

11  Agreements with the Federal Government of Nigeria

12 Income Tax Management Act 1961
13  Oil pipelines Act

14  The Mineral Oils (Safety) Regulations 1963
15 Nigerian National Petroleum Corporations Act 1977
16  Associated Gas Re-Injection Act 1979

17  Special Tribunal (Miscellaneous OffencesO Decree 1984

Source: Oremade, Tunde (1980)

Table 5.3

Other Relevanf legislation's Yealr
1 Land Use Decree (Act) 1978
2 National Agricultural land Development authority 1992
3 Decree 1988
4 Federal Environmental Protection Authority Decree
5 National Environmental Sanitation Decree
6 *State Environmental Sanitation Decree 1958
7 Public health ordinance 1976
8 River Basin Development Authority Decree 1976
9 Niger Delta basin Development Authority Decree 1974
10 | Food and Drugs Decree 1993

Oil Mineral production and Development

Commission Decree

Sources: NEST (1991).
Most of these legislations have their colonial aatkents. Others are

entirely new. Though most of the laws are eithdoe®d haphazardly
or not at all, that they still exist in Nigeriatatite books is significant.
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They point up to an increasing awareness in Nigefithe need for
improved natural resources management.

3.1.2 Organisational Structure

Many government offices were involved in naturalsawrces
management during the first half of the last cgntie. 1900 - 1950. The
most important of them were Agriculture, Foresttgnds, Health and
Sanitary and Works (Public Works Department). Thyle of

management had various features, five of which tmaynentioned in
this unit. First, each department was structuredahnchically from top
to bottom in a manner that ensured a single lineoshmand, a short
span of control at the headquarters of the depatsnand by their field
officers. The highest officer at the headquartees the Director, a
professional officer, qualified in subject that wagvant to his service
such as agriculture, forestry, botany, medicineemgineering. But, the
rule was that where such an officer was not avis|adb lower officer in

rank was employed to hold his position. However, exgh no

professionally qualified officer was available, egtin the Department
of Health, the District officer acted for him.

A second feature of this style of management wasute of divisional
later provincial administration system for implertegion of natural
resources management at the grassroots level (#§&). Though the
Provincial Commissioner was in control of genembrcination of the
provincial administration, every professional depent involved in
natural resources management had a partner, parfabdiead in the
province concerned. For instance, from May, 1966, Department of
Agriculture had the Provincial Agricultural officefPAO); and the
Department of Forestry had the Provincial Foredtc®f (PFO) and so
on.

The third feature of this style of management wss dttempt to use
Provincial Development Committees between 1938 ah@hb0 to
coordinate and monitor natural resources manageimehe provinces.
Ngthing, however, was done in a realistic manner etmlve a
coordinating organ or body for the operations & treadquarters.
Coordination and monitoring of environmental resggrmanagement at
the headquarters level was therefore left to oocasiand laissez faire
approach to management.

The fourth characteristic of this style of managemender discussion
was the effort to integrate planning, first asaset planning but later as
a Ten year Plan of Development and Welfare, withnagament
process. The Department of forestry led the wayterAthe 1937
Forestry Conference, the Department re-organizech#ttural resources
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management structure in the field by introductidriforestry Circles"

to correspond as far as possible with the limitseath provincial

administration; “forestry Charges' to correspondnaarly as possible
with the limits of District or Divisions. Then, Festry charges were
divided into "ranges" and ‘ranges" into "beats"isTilew arrangement
replaced the old order of "Provincial Charges" gesY and "beats" for
the purpose of forestry and natural resources neanagt (Sessional
paper No. 38 of 1937, Civil Service List and Rept@&07:271-272).

The fifth characteristics were the effort by théoogal administration to
use slim resources to manage vast natural resouildes staffing
arrangement in two of the departments - Forestdy lealth (Sanitary
Branch) between 1900 and 1925 may be used heréukiration. Table
5.4 indicates the staffing arrangement of Foreshgministration
headquarters from 1900 to 1906. Table 5.5 indicttedsdistribution of
African staff at the headquarters and in the f@dfices during the same
period; Table 5.6 illustrates the forestry staffingnd in Nigeria from
1914 to 1925; and table 5.7 illustrates the stgfStructure situation in
the health Department (Sanitary branch) from 19401911. The
situations illustrated in these boxes varied onlgryv marginally
throughout the period of colonial administratiorNigeria.

(A) Table 5.4 Forest Administration in

Headquarters No of StafAmount faid per annum
Conservator of Forests 1 £1,000pa.
Deputy Conservator of Forestd £800 pa.
Assistant Conservator forests 1 £500 pa.
Clerical Staff 2
Messenger . 1
(B)
Western Central -Eastern
Province province Province
Provincial Forest officer 1 1 1
Assistant Conservator Forests Il 1 1 1
Assistant Conservator of Forests Il - 1 -
Curator 1 1 1
Assistant Curator 1 1 1
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(A) Table 5.5: Distribution of African Staff headjuarters:
Forestry Department

Conservator's Officer Number of Staf
First Class Clerk 1
Second Class Clerk 1
Messenger I

(B) Field Officers; Provinces and Districts

Western Central Eastern
Staff ) ) .

Province province Province
Second Class Clerks 2 3 2
Pupils 10 - -
Interpreters - 3 2
Rangers 4 3 2
Deputy (Rangers 1 2 3
Forester 1 - 1
Forest Guards 23 41 20
Woodmen 40 - -

(C) Garden and Plantation Staff

Western Central Eastern
Province province Province
Head overseer - 1 -
Native Farm Overse 1 1 2
Botanical Gardeners - 2 - -
Outstation Gardeners 3 - 1
Clerical overseer - - 1
Carpenter 1 - -
Daily paid labours . Large Nos. Large No. Large Nos.

Source: Jaja 1995
The whole of Southern Nigeria during the first tggars of the 20th

century had a total of 9 rangers, 6 deputy randeferesters, 84 forest
guards and 40 woodmen.
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Table 5.6

(A)

Comparative Figures of Staff in the Forestry p@egment in
Nigeria 1914 — 1925

Province
Central Northerr
Year  Staff Nigerie Sputh_ern Nigerie
Niaerie
1914 chief Conserver (£1,200) 1 - -
Senior Conservator (£600) 1 1 1
Conservators 13° Gra 5 1
(E500)
Conservators 2nd Gra . 4 -
da.VaYa)
Assistant Conservators - 8 3
Foresters (£250) - 9 4
Total (36) 2 24 10
Table 5.6b
Provision
Year Staff Cent_ral Southern Nprth_ern
Province . . Nigeria
Nigeria
1915 Chief Conservator 1 - -
Senior Conservator 1 1 1
Conservator 1st” Grade - 2 -
Conservator 2nd Grade - 4 2
Assistant Conservator 2
- 4 4
Grade
Assitant Conservator - 8. 4
Foresters - 9 4
Total (45) 2 28 15

Source: Jaja (1995)
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Table 5.6C
Provision
Central
Year Staff Province Sputh_ern
Niaerie
1920 .
Director of Forestry 1 -
Senior Conservator - -
Conservator 1st” Grade 2
Conservator 2nd Gradg 4
Assistant Conservators - 8
Foresters - 9
Total (340) 2 23
Table 5.6 D
Year Staff Provision
1925 Director 1
Deputy director 1
Senior Conservator 3
Conservators and Assistant
Conservators 25
Foresters Grade 1 2
Foresters Grade 11 2
Total (340 34

Sources. Jaja (1995)

MODULE 1

Northerr
Nigerie

Centralized
-do

-do

-do
-do
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Table 5.7: Health - Sanitary Board 1910 — 1911
(Southern Nigeria)

Staff Amount aid per annum No of stafi
Senior Sanitary Officer £800 1
Sanitary officer £600 1
Bacteriologis  £60( 1
ASS|sta_1nt . £500 1
Bacterioloais
Total (4) 4

Financial provisions to departments involved in unalt resources
management were equally slim during the period. ffiéved may also be
illustrated from the financial provisions made tiver the new ten-year
development programme for forest resources in higkallowing the
Forestry Conference of 1937. The financial prowvisocovered 100
percent expenditure; 50 per cent and 25 perceatquarter programme
to serve a contingency arrangement. The finanaighnsary is as
indicated in Table 5.8 below.

Table 5.8

A. Full program Initial expenditure £166,500 1 year
Financial £118,900 (10 year)
Lnacrtease over ten £52.400 or 78%

B  Half programme Initial expenditure  £66,500
Financial £90,850
Increase £24,350 or 37%

C. Quarter programme Initial expenditure £66,500
Financial £81,100
Increase £14,600 or 21'/2

A variety of strategies was adopted and appliedsustain natural
resources management under the various departmiritsy may be
mentioned:

M Forestry and Agriculture
Establishment and control of forest reserves; nreasent of tree births

before they were felled and issue of license tao@ma concessionaires
only; requirement of concessionaires to assist gowent in forest
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regeneration schemes by replanting trees to repttese felled by them
and using the harmer to mark every timber apprdeedemoval from
the reserves or from any forests. By 1945, the @alogovernment
introduced a system of Periodic Blocks (PB) andeas/¢o sustain the
supply of wood and exploitable woodland for the there hundred
years. In order to ensure the success of the nestermy forest
allocations were rescheduled by the colonial gavemt on the
following basis.

First period (PBI) 1945-1970
Second periodn (PBII) 1971-1995
Third period (PB111) 1996-1020
Fourth Period (PBIV) 2021- 2045

The first 700 square miles (1,813) square km wHoeated in 1945. It

was hoped that the area would be due *for another allocation by

1996 (NEST, 1991). However, as events proved by 1&&st of the

scheduled blocks due for allocation by 1996 hadaaly been released
to concessionaires, most of whom had little or mieai of the

conservation and forest regeneration policy, pnognas and ideas
behind the Periodic Block system. In a few yeanseti the Periodic

Block system was abandoned and forest reservesnbepade de-

reserved massively for industrialization. What ailtde experience! If

this continues, what will be left for generatiomgbarn?

SELF-ASSESSMENT EXERCISE

Find out from local heads and community leadergaar area how are
natural resources conserved for future generationstder words what
management technique is in place?

(i)  Water Resources Conservatiorof rivers, waterways and ports
engaged the attention of the Works Department. prbgision of pipe-
borne water in major townships was undertaken apdilarised but, the
scope of the services rendered was minimal. Outdidereservation
areas, government stations and European factoné<clabs and very
few African locations received pipe-borne water.wdger, the few
locations, which were served were given prioritieation. Water taps
wherever they existed were maintained. Early watgiply schemes
established in large cities during the period ideldi Abeokuta (1911),
Enugu (1925), ljebu Ode (1927), Oyo (1925), Onitel@28), Makurdi
(1928), Kano (1929), Aba (1928), Kaduna (1920), wk(1931), Jos
(1935), Okene (1936) and Port Harcourt (1937) (NEI9B1).
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In 1906 alone, new drains 504ft. long and 4ft. wickse constructed in
Lagos. The Alakoro bridge was repaired while 23verts were
constructed. Reclamation of land in various townskt place in
Southern and Northern Nigeria between 1900 and .185®lakoro,

17,490 cubic yards of earth were excavated; Elagbat654 cubic
yards, Isaleganga, 2,909 cubic yards; and Ajasd)2P2cubic yards.
Other towns outside Lagos area had a similar eepeei. However, the
effort was marginal.

Sea walls were constructed by direct labour in lsagWarri and Port
Harcourt; and fore shores were reclaimed in Lag¥syri and Port
Harcourt.

(i)  Health and Sanitation

The Health Department with its sanitary branch rtaéned sanitation
through Sanitary Inspectors in the Department thinout Nigeria. In

Lagos, however, the work of sanitation was so cemftat an Assistant
Engineer had to be engaged. He was assisted bym warden, a
Nigerian. Both of them worked under the Board ofaltte established
since 1869. The Board was replaced by the LagosnT@euncil

established in 1919, with anumber of elected memid@re Council and
Lagos Executive Development Board performed sintlaties. But in

1950, Lagos attained the status of a municipaliy #the town Council
became a municipal council with a Chief Engineet arfull Health and
Sanitation Department (Elias, 1967).

(iv)  Flood and Erosion Control

The Public Works Department carried out the workl@dd and erosion
control throughout Nigeria between 1914 and 1934cdnstructed
breakwaters, dykes and water channels along coased and in parts
of Nigeria's largest towns. However, its effortsd Hamited success.
Flood and erosion have continued to be Nigerialerpeal problem
(Jaja, 1995).

(v)  Dam Construction and irrigation

A dam is an effective construction that regulatesftow of a river and
storage of water which would otherwise escapedcsta (NEST, 1991).
The first major efforts at dam construction andvsimn of irrigation
facilities began in Sokoto River Basin in 1918. Bxample later spread
to the southwestern parts of Nigeria in the 1950s.
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3.2 Natural Resources Management Structure (1951-89)

The style of natural resources management thatvedoturing this
period coincided with the early human relations ag@ment posture
adopted by the colonial administration in Nigemanm 1951 to 1960,
and by the Federal Government of Nigeria with appete
modifications from 1960 to 1987. Natural resouraesnagement
gradually developed its human relations featues,most important of
which will be highlighted from 1951. The existingmhrtments were re-
organised into divisions, branches, sections ants wvith appropriate
heads in a hierarchical order and in line withfatanagement structure
already in place. The period of control was lengdte but, field
organisations still depended on the provincial amstiation structure
similar to the one already mentioned above.

Secondly, staffing and motivation began to takewa shape. More staff
were recruited; the civil service was regionalisad1954 and later
splited into Federal and State structures first%7, then 1976, 1987
and 1991. The extensive decentralisation also meanspeedy
development in staff population in the civil seescof the Federation of
Nigeria. All the ministries responsible for therpary aspects of natural
resources management benefited from the speedtlgiovwstaff size,
training facilities in Ibadan, Kaduna and other déstry Staff Colleges.
Many states in Nigeria established their own schaml Agriculture,
Schools of Health Management, Polytechnics andeiddédniversities
that provided facilities for training of naturalsmrces management
staff. Promotions, salary increases, awards anotg@ fringe benefits
began to feature more prominently in the conditiohservice of natural
resources management officers and their staff{E1i867).

Thirdly, the old Native Administration system wasolished and was
gradually began replaced by new local governmeuntgire. This began
on the Eastern Nigeria.The new local governmentesyshat emerged
became a useful instrument for providing local supp the new drive
to propagate natural resources management in therder.

Fourthly, the frontiers of the old amorphous csalrvice began to break
down vyielding place to new statutory corporationsioh came into
existence starting from 1950 (Jaja, 1982). In kwi¢h the status and
functions of these new corporations, the variouvegaments of
Nigeria, following the. examples of Western Nigeti@gan to establish
Water Corporations and Boards to improve the mamageé of natural
resources especially water supply (Agboola, 1988)1979, eleven
River Basin Development Authorities (RBDAS) weretagdished to
boost dam construction, irrigation, food productiand flood and
erosion control. But these functions became enosrend therefore
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unmanageable. The number of River Basin Developrerhorities
was therefore reduced to management size and filnedtions were
streamlined to make them more effective and efiicie

Fifthly, in the fourth Nigeria Development Plan 198 1985, a new
emphasis was given to natural resources managdiyameation within
the Plan, a sub sector on "environmental plannimdy @otection”. The
new policy thrusts and objectives in the Plan werarironmental
assessment, environmental protection and envirotaheaucation as
new weapons for natural resources management. Tdjer rprojects
emphasized in the plan to aid natural resourcesageanent of the new
type were tree planting to combat desert encroanhneentrol of soil
erosion, regeneration of forests and grassland aed maintenance of
a balance in the various ecosystems.

First in the history of our nation a DevelopmerarPbegan to give an
increasing attention to environmental problems t@angive a substantial
sum of money for natural resources management.rée@®vernment

gave N32 million for arid zones afforestation preogme and N2.5
million for watershed management including contodl erosion and

flooding in various parts of the country. State &wmwnents were
required to provide counterpart funding. At the ibagqg of 1987

ecological fund was fully established and a conesiitvas set up to help
to manage the fund equitably among the states hiaat genuine

ecological problems (Fourth National DevelopmeranP1981 - 1985).

Evidently, the funds allocated were not enought 'ao important

advance was made in focusing on environmental reesumanagement
as a component of Nigeria's development plan.

Conscious of its inability to implement some of tkavironmental
resources management components alone, the Fedevarnment of
Nigeria in 1984 initiated a request with the WoBednk for assistance
specifically in the installation and managementwater supply. The
project provided Nigeria with a further sum of US$2million and a
mechanism for financing state level sub-projects imdividual
participating state. The loan was negotiated fynallin
November/December, 1990 and an agreement was s@n&3" July,
1992 which became effective on 27th August, 198§a(J995).

Finally, guidelines for action on the managementeoi/ironmental
pollution, in Nigeria were produced in 1986 undee fauspices of the
Nigerian Institute of Social and Economic ReseadiSER) Ibadan
and Lagos State, 1986.
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3.3 Patterns of Natural Resources Management (From
1988)

As from 1988 there has been a new departure inatrengements,
institutional funding, methodology and otherwisay, implementation of
natural resources management in Nigeria. A fewams#s will be

mentioned here as illustrations.For instance, a cegrdinated pattern
of ministerial management of natural resources gatefrom 1988. The
Federal Environmental Protection Agency (FEPA) waeated by

Decree 58 of 1988 as an independent Agency thrasonsible among
other things, for coordinating environmental resesr management in
all its ramifications and for advising the Fedef@bvernment on
environmental protection and management throughdigeria. The

Agency has State counterparts, this could exigither Commissions,
Boards or Departments that are state implementetidue avenues for
co-operating with the Agency. Do you assess theBAsEas being
essential for effective environmental resourcesagament during the
period in question?

Furthermore, the Federal ministry of Water Resauresd Rural

Development, which had had a chequered history, agmsn excised

from the Federal Ministry of Works and Housing aadonstituted fully

as a new Ministry of Work Resources and Rural Dewalent and given
clearly defined functions. Most of its functionsraay be seen from the
organogram in table 5a are directly connected witplementation of

environmental resources management. The Minissy alipervises the
work of River Basin Development Authorities, thedtion, coverage
and main functions of which are summarised in &id.below.

There is also a new emphasis on participation byp-8overnmental
organizations (NGOs). The number of NGOs is theease. The most
prominent among them outside Nigeria include therlavdVide Fund
(WWF), United Nations International Children Eduoat Fund
(UNICEF), Canadian University Service overseas (OY&nd the
International Institute for Environmental and Deymhent (IIED) based
in London, World Resources institute' and the Commvenrlth
Foundation. In Nigeria, the prominent organizatiomslude the
Nigerian Conservation foundation (NCF), Nigerian vEonmental
Study/Action Team (NEST), Manufacturers Associatioh Nigeria
(MAN), Forestry Association of Nigeria (FAN), Sotre for
Environmental Management and Planning (SEMP) amd Niigerian
Association of Voluntary Development OrganizatioNAYDO).
Community and religious organizations are now dingca part of their
social development efforts towards environmental soveces
management (NEST, 1992).
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In terms of methodology, there is also a new emphas manpower
development through increased use of the NationateYWResources
institute, Kaduna, Federal Universities of Agricué and other Federal
and State universities, Polytechnics and Collegesgriculture. The
courses on environmental management, urban anodnaglanning are
offered as integrated departmental programmes.

Organogram of the-Federal Ministry of Water Resoures

HOMOURABLE MIMIETER
NATINAL
RINER BASIN SPECIAL DIRECTOR-GEMERAL
WATER
DENELIPERT ADIGER T
RECLRCE
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DIRECTORS
DIREC RS 1]7]
DIRECTOR GENERAL
ORETOR || pmemon || omemor || oRemor || pppm || Owemom || DREMOR ) DRedoR
SOILAND WATER SLIPRLY
FLILWLR. MiNAGE R
PERSONAL || FINAMCE || pLamING DANG 4HD RREATD | | Fiooo AN UALTY
RS 1IND
N AND CONT ROL CORTRAL
5 MANAGEN HYDRIL:
WD RESEARCH RESERINALI DERRTEMT DERARTMENT
EnT

4.0 CONCLUSION

Natural resources management should be seen ascesprthat takes
place at all levels in an organisation. The managegnof natural

resources in Nigeria has passed through seveiggssta this country.
These passage has helped to improve on the managskiles, team or

personnel, organisational structure, legislationd aather bodies
associated with the management of natural or enwiemtal resources
in this country.

56




ESM 106 MODULE 1

Our Natural resources management process has iegedfectively the
year but there is room for better performance irdatien to
communication and technology.

5.0 SUMMARY

This unit has given you a detailed overview of Maluresources
management in Nigeria since 1900. The processgal &ructure and
legislation, organisational development pattern amakciples have been
discussed in this unit.

6.0 TUTOR-MARKED ASSIGNMENT
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UNIT 1 FUNDAMENTALSOF WILDLIFE
MANAGEMENT
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1.0 INTRODUCTION

Here we are again to discuss another important topenvironmental
studies. As you have noticed, it is captioned fumeiatal of wildlife
management. This means that we will be discussimgutawildlife
management all through and this unit is the fiest pf our discussion.

In this unit, we shall consider the definition oildlife and wild habitats.
We shall also be discussing some inherent threatsit wild habitats
and this would lead us to considering the conserpgerof habitat
changes.

During the course of this discussion, you will lmming across some
strange words or concepts that you may not be feamliar with. Don't
panic, the meaning of such words are explained idiaely after the
sentence or paragraphs in which they appear.
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2.0 OBJECTIVES
At the end of this unit you should be able to:

. define-the term wildlife
. outline the consequences of wildlife habitat loss

3.0 MAINCONTENTS

3.1 Background Issueon Wildlife

It is becoming fashionable nowadays for many petple/ant to "live
off the land". But people have always lived off taad. The land grows
our food, collects and stores our water, gives apep timber an
clothing, yields up minerals, provides space inclhive live and take
our leisure. Unfortunately, the amount of land igcty limited by
increasing number of people the world over, antiqdarly in Nigeria.

It is necessary to recall that there are few ao¢astural landscape left.
Ever since people first set foot on the land, thaye been continually
changing their way of life and their surroundindpsit unfortunately
what we have done has not always been wise.

Every single day more than 2000 square kilometktarul are eaten up
by the spread of towns, roads, factories, mining aail erosion. As
population grows, more demands for food, wateraaterial goods, all
of which produce their impact on the land (Terr979).

Some scientists thought that by the year 2000 thwidbe no unused
land suitable for farming, without great expenseoonfreclamation and
largescale irrigation with scarce water.

At the moment, in order to supply the demand fod|ave are cutting
down forests, draining marshes, filling in, pondsl @estroying the last
remaining wilderness at an alarming. rate.

3.2 What IsWildlife?

In its broadest sense, wildlife encompasses ailhdivorganisms that
occur in the wild. According to the Claremont EsgliThesaurus, the
word wild means undomesticated, untamed and uweatdil. The term
is normally restricted to animals, particularly thertebrates (animals
with backbone) and, to a lesser extent, the inbeates (animals
without backbone). In this unit, the term wildliell be used to include
both.
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Although very large and mixed herbs of ungulatesofed mammals),

which characterise the East African plains subenediefore the arrival
of the Europeans, a diversity of wildlife roamed tountry's forests and
grasslands in appreciable numbers. A stable eaabgelationship

existed between people and wildlife in many areasd this period.

| guess you are having difficulty in understanditige terms ecological
relationship. The word ecological is derived frohe tword ecology. And
ecology refers to the study of the relationshipsvieen living organisms and
their environment

However, over the last three-quarters of a centwarjous human
activities have profoundly changed the countrygl$zape, resulting in
the modification of habitats available to wildlifMost of the changes
which have affected the wildlife resources canibleeld to the arrival of
Europeans and western technology.

The introduction of western medicine resulted irapid increase in the
country's population, which, in turn, exerted trewohgus pressures on
her natural resources, including wildlife. Furtherm the guns and
traps introduced by the Europeans were more peatedtefficient than

the traditional weapons.

SELF-ASSESSMENT EXERCISE

Mention other ways or methods by which the wildbfied wild habitats
have been negatively affected by the arrival ofEheopeans.

With the exception of those animals which can #nin habitats that
have been altered by man (e.g. Quelea birds), drergl trend in
wildlife populations since the advent of the Eurape has been
downward. What this means is that most animals @vgal extinct (no
longer exists) once their natural habitat ondwgllplace) have been
altered. This is what made some prominent Nigewddlife biologists
to predict a bleak future for the country's wildlifunless modern
technology, which is responsible for the currenvdswing, is used to
reverse the trend and preserve the wildlife hegifag posterity.

It could be said that vegetation/forestry and wifiddtannot be separated
from one another. Do you hold a similar view? Dsgu

3.3 Destruction of Wildlife and Wild Habitats
Mankind has caused damage by taking plants and asito new

countries, where they have often spread out ofrobbecause of the
absence of natural predators (animal which killeeo&animals for food).
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But mankind has caused even more harm to our famdaflora by
destroying natural habitats.

Do you know what the terms: fauna, flora and habitaean? They are
explained below:

FAUNA: (a) The plants of a particular region or periodimie.
or The plants of a particular region or periodiofe
FLORA (b) a descriptive list of plant species oflsa time or
place, often with a key to their identification.
HABITAT: Dwelling place of a species or communitgroviding a
particular set of environmental conditions (efgrest
floor, sea floor, sea shore.)

Humans have always killed animals for food for thekins, and for
animal products such as oil and bone. They aldakimals for fun or
sports. As the human population grows, animals (plahts) face
increasing danger. Once an animal or plant's haisitdestroyed, there
may be nowhere for it, or its offspring to moveatad survive.

Consider a population of a certain species thaumies a particular
range (grazing land). The population is distributidrly evenly
throughout the range and utilizes the whole ofTihen something
happens to fragment the range. Perhaps a networkaafs is made
through it, or parts of it are ploughed for agriacué or afforested
(planted with particular- trees), or rivers intextseg the range become
so polluted that individuals drinking from themtoying to swim across
them are killed. Whatever the cause, and humanwitesi of one kind or
another are nowadays frequent. The effect is tadeivthe population
into several groups. These are isolated from oo¢han by barriers they
cannot cross.

They cannot cross them, but other things can. Sepafter a year or
two, there is a drought or an unusually severe oolderhaps a disease
transmitted by insects, or some other chance omacerthat affects all
the separate groups and kills many individuals. pbpulation is now
much more severely fragmented, its groups veryaied| and each of
them may comprise too few individuals to constitateiable breeding
population.

Such a sequences of events, illustrated in figuis Guite common and
leads to the extinction of that species within tfatge. It explains why
conservationists place so much emphasis on the mteepreserve
habitats as the best means to ensure the surfigpkaies.
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Conservationists:

People that are involved in the planning and mamege of resources
SO as to secure their wide use and continuity pplsuwhile maintaining
and enhancing their quality, value and diversity.

Fig. 6.3
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Since AD 1600, 36 different mammals and 94 speoiebird have
become extinct. At the present time, about 280 iodmammals, 350
bird species and no less than 20,000 kinds of plarg in -danger of
extinction

The word extinction means; death, extinguish, desibn, extermination. etc.

According to Gerald Dunell, founder of the WildliRreservation Trust,
"every mammal, reptile, or bird .... has taken ionl§ of years to evolve.
Suddenly it is on the brink of extinction .... Owane thousand species
are threatened; thousands more are liable to vérehthe earth unless
mankind stops being a predator and becomes a pyote€errible, isn't
it? Just wait a minute.

Quoting Nwakibie in Chinua Achebe's Things Fall Apd4Eneke the

bird says that since men have learnt to shoot witmoissing, he has
learnt to fly without perching”. Interesting! Wisahois not only limited

to the human kind but also the animal kind.

Evolve/evolution: The process of cumulative changhich occurs in
successive generations of living organisms, anathvlad to the development
from a common ancestor of different species andspebies.
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3.4 Consequences of Habitat Changes

Wildlife habitats may change for better or for wardepending on how
they are utilized by both people and wild animalghen there is
effective protection of a wilderness area, its tetbralue improves and
the number and diversity of animals tend to inageas

DIVERSITY: A community (plant and animal is saidhave high degree of
diversity if it contains many species of fairly efjabundance.

The entire plant and animal community in that hetbwill progress
towards what biologist call a stable SERE (A serigls plant
communities resulting from the process of succe3si®n the other
hand, when a habitat is abused, it will deterigregsulting in a decline
in survival numbers and diversity, and regressidn tlle whole
community to a degraded state.

In Nigeria, many wild animal species have becomeeias a result of
changes in their natural habitats. An environmeatghnisation called
Friends of the Earth has identified Nigeria as ohe¢he areas where
tropical rain forests are being lost at the rateowér 405,000 hectares
per annum. This is a very serious threat to oupital rain forest
wildlife heritage. Isn't it? Manga grasslands nasthGassua in Borno
State, the destruction of the plant cover has Iseemithless that ancient
sand dunes, long stabilized by vegetation, are hen rhove again.
Elsewhere, habitat changes have not been so adldntethere has
been widespread destruction of savanna woodlandd Hreir
replacement by grassland ecosystems (a communitytefdependent
organisms together with the environment which thehabit and with
which they interact). This has led to rapid incesag the population
sizes of seed-eating pest species, such as rodedtthe bird, Quelea.
This in turn has had a negative impact on food pecodh the affected
areas.

Severe soil erosion, flooding, and famine are oftkaracteristic of

areas where the natural vegetation has been dedtrByidence of these
abounds in various parts of the country. Aquatie In our rivers and

lakes has also been adversely affected by hydidbghanges brought
about by dam construction and drought. The wetldofithe Hadejia

valley are a very good example.

Nothing affects the quality of our lives quite likee welfare and state of
nature and no future, can be quite so bleak asiroméich the living
resources, such as plants and wildlife, which agey vessential for
human survival and development, are increasingipgoeestroyed or
depleted by human carelessness. Put in another, feemall rely on
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nature for food, water, energy, clothing, sheltamerals, drugs, and
more. And we rely on the millions of animal andrlapecies to keep
the system that provides those needs in runningroiet despite this
obvious fact, we are destroying the natural wobiting the hand that
feeds us, so to speak.

As you read on, we are in danger of losing thetfifgit a healthy
environment - and, with it, the struggle for ourrosurvival. For today
no matter where you look, you find wildlife undenepsure. And of all
the current threats to wildlife, loss of habitanhmwv the most dangerous
of all. Take just a minute, over 20 hectares argrdged - and if the
devastation goes on at this rate, most of the favdsbe wasteland in
no time.

The erosion of all vital areas of land is today gineatest single threat to
the long-term survival of a very large number ofnzads and plants
drought and flooding also take their tolls.

You will probably agree with me that, of all theusas,, which deserve
support, the preservation of life has a high ptyoriThe total
disappearance of so many forms of wildlife wouldabess that we and
our children would bitterly regret.

As a result of heavy hunting for bush meat andlypdntcause of the
widespread destruction of Nigeria's rain foredgtaf our wildlife have
abandoned us and fled to neighbouring Camerounttf@dRepublic of
Benin for sanctuary.

The white throated monkey, which is known to ocoawhere else in

the world outside Nigeria and is therefore the amigmmal unique to
Nigeria faces a precarious future.

40 CONCLUSION
Perhaps you have been thinking and asking why moise about
wildlife and wild habitats. Can you see why theslo$ wild animals and

plants should be a cause of concern to us? Waelbuf are not yet
convinced then come with me to the next unit

5.0 SUMMARY

In summary, the abundance and diversity of wildnais in Nigeria
have declined as a result of the adverse effedtalotat changes.
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1.0 INTRODUCTION

Welcome to unit two. In this unit, we shall be dissing the importance,
distribution and management of wildlife. Our foakall basically be on
Nigeria although mention may be made of examplemfoutside the
shores of Nigeria. We shall also talk about theureitprospect and
action. In addition, pest control shall also be pathis discussion.

As you read along, | advice you not to loose fosimee questions will
be asked intermittently and you are expected tavanghem before
proceeding to the next page or stages.

| will assume by now you are familiar with some c¢oon
environmental science concepts and terminologisbkall therefore not
bother you much about interpreting most terms, @apg those that
were used frequently in unit one.

Peradventure you don't remember any or some of, slaiit feel too

lazy to flip through the previous unit to catch timeaning | hope you
will enjoy the lesson. Have a nice session.
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20 OBJECTIVES

At the end of this unit, you should be able to:

. mention five importance of wildlife
. discuss on three management strategies of valdlif
. state three methods of controlling wildlife pest.

3.0 MAINCONTENTS

3.1 Importanceof Wildlife

One of the strongest reasons for protecting ouraneimg wildlife and
wild places is that, as our towns and cities becormee crowded and as
we gain more leisure time, many of us increasiriggl the urge to "get
away from it all". The enormous traffic jams thatild up on the main
roads in our cities bear witness to this.

The country's wildlife heritage is important in aognsideration of the
Nigerian environment from at least six reasons:

(@) Sourceof proten:

According to Ajayi, (1990), Wildlife supplies 20 i@ent of the annual
consumption of animal protein in the rural areshef forest belt. For the
country as a whole, the figure is 13 percent. Pambppuknown as "BUSH

MEAT", wildlife meat is regarded as a delicacy irban areas where it
commands high prices. Bush meat estimates in Nigerabout N300
million and the total value of natural producedtpno food at N1000

million (Ohiere, 1999).

The following interview on BBC Network Africa pubhed in the
Nigerian field, 42, 1977 also emphasized this point

Hilton Fyle: because of the East African touristrse is so developed, a
lot of the attention on African wildlife scene iserdred on it. But, of
course, the West Coast has its attractions.

The mainly tropical vegetation is a heaven for mapgcies and the
rainfall also is consistent, which makes it easiesuppose, to select
wildlife areas. Nigeria has a fair number of thog&llife areas where
programmes of conservation and control are beinmgldped - not that
many of them are really accessible to tourists beedhey are not yet
linked with the nerve centres. For the time beingvaay, Nigeria gains
Is serving an important role as food. Dr. Beverbidtead, the Editor of
the Nigeria field, a wildlife magazine, has studted Nigerian wildlife
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scene at first hand. He is here with me in theistudow Dr. Halstead,
after what pattern would you like to see Nigenailkllife develop; after
the East African one?

Dr. Halstead: No, | think that would be a serioustake to think in
such terms, because this is just for tourism alttreevery sensitive as
far as if you like the wealth of rich people in Anta or Europe, and it
doesn't necessarily in the long run do a lot fercbuntry.

Fyle: Why?

Dr. Halsted: in Nigeria for example, bush meatame of the best meat
you can get. There is a lot of wildlife in Nigerthe bush is quite often
dense, but it's there, and this is a very impontataral resource that the
country has, and if you have a natural resourchigti quality protein
the important thing is to use it - to utilize it.think Nigeria has a
potential for producing protein, cropping the ansn&low, if you' allow
everyone to hunt, then you will destroy a very im@ot natural
resource.

Fyl: But is it not what is happening right now?

Dr. Halstead; Well, it is going a little bit thatay but, in some of these
partially preserved areas they are finding thataimmunt of wildlife is
increasing, so, with a bit of protection againsagers, the animals will
build up and once they are built up to a particldael, then you can
crop them. It's just like having domestic animalrlg in the bush and
you shoot out a certain proportion every year.

They reproduce if you do this sensibly. These Nageplans are very
sensible; - if you do this in the proper sort ofywgou have a constant
source of protein that is always there. It is aweable resource.

Fyle: So it is quite like breeding chicken in ydoackyard!
Dr. Halstead; Yes, exactly!

Fyle: How about this bush meat - do you like it?
Dr. Halstead; | adore it ,tender and delicious

Source, NEST (1991)

This dialogue did not only emphasise the importamtribution of bush
meat to our protein needs but also suggest a mam@agestrategy to
conserve our wildlife heritage. Can you in your owords draw out
such a management plan as mentioned above? (ya§ sayg) please
don't be looking at the page.

Other uses or benefits of wildlife to us are:
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(b) Recreational Value:

Many living things are not only interesting, bus@lvery beautiful and
appeal to our sense of beauty. People derive aflpieasure from
viewing animals in their natural environment. Forample, many
Nigerians visit Yankari Game Reserve in Bauchi &tatiring public
holidays to see wild animals.

Most people feel that a world without melodious glainds or delicate
butterflies would be a much duller place to liveTens of thousands of
amateur naturalists take their interest in the remvnent a stage further
and belong to a local natural history society, dii@lub or similar
organisation. Added to which, many more people ras/¢heir hobbies
hunting, shooting, fishing, walking and other owdgursuits which
depend directly or indirectly on wild places.

(c) Educational Value:

The objectives of safeguarding generic resourcés;chware of current
or potential use; are to preserve them for theiergific, economic and
educational uses by the present and future geaerati

Schools organise excursions to wildlife parks tal#a students to see,
at first hand, some of the biological phenomenajciwhcannot be
demonstrated in conventional school laboratoridss Enhances their
understanding. It is therefore, essential to comsex large generic
diversity of wildlife for potential was such as edtion.

(d) Aestheticsand Heritage Value:

Many living things are not only interesting, bus@lery beautiful. Most
people feel that a world without melodious songbirdr delicate
butterflies would be a much duller place to live Mankind has been
introducing strange animals into different parts tbé world many
hundreds of years. This deliberate acts in mostsca®re based on the
aesthetic values. Some species like grey parrot ebaamples are
collected and exported out of Nigeria for sale eis p

Wildlife reserves, national parks, sanctuary, coreeon areas, etc have
attracted visitors from all over the world becaw$eheir recreational
and aesthetic values. This has resulted in a tgitourism industry
(Orhiere, 1999). Wild animals add to the naturaluig of the forest and
grassland in which they are found. They featuremany of our
folklores, customs and traditions. For example, dithils stork a
migratory bird, is seen as a harbingers (that wigobs before and tells
or shows what will happen) of the rains in manytgasf northern
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Nigeria. It's arrival, therefore, stimulates farséo clear farmlands in
anticipation of the rains.

Our wild animal populations also serve as reserfvom which we may,
through domestication increase our stock of dormestimals in future.

(e) Economic Value:

Wildlife based tourism, a thriving industry brings some foreign
exchange into the country. As well as offering emgpient to the
people. The several game reserves, national parélscanservation
centres offer employment opportunities for seveedegories of people
in the country.

There is also a marked increase in the harvestntyteade of wild
animals. Millions of birds' species are exported oliNigeria yearly.
Some species like grey parrot are collected foe sal pets and most
primates (one of the class of animals, which inelaten and monkeys)
too are collected for sale. In most markets in Nayea huge array of
animals skins and parts like leopard can be folthahting in Nigeria
used to be for subsistence and a common habiedent times, large-
scale hunting for commercial purposes has taketolitsand it is done
indiscriminately according to market demand andgi

) Valuefor Scientific Resear ch:

Another very important function of our wildlife anglild places is in

research. Since, as we have already seen fronh, tmitnan beings form
part of so many food chains and food webs, it igdrtant that scientists
should try to discover more about how they fit ithe delicate balance
of nature.

Our research scientists utilize wild animals initlegperiments. Various
species of apes, monkeys and baboons are extremglgrtant in
medical and behavioural research and in the préparand testing of
drugs and vaccines. Even creatures regarded as. gesh as the rat,
mouse and pigeon, are useful to us in the domésticiate as they are
widely used in scientific research. For exampleylgemanufactured
drugs are first tested on wild animals (especialynkeys, whose body
mechanisms are similar to ours) before they areotistrated on human
beings. It is also becoming increasingly necesgsarycross-existing
varieties of domesticated animals with their wigdatives to introduce
new characteristics.

70



ESM 106 MODULE 2

SELF-ASSESSMENT EXERCISE

With the aid of this unit, state and explain thgartance of wildlife to
the Nigerian socio-economic development.

3.2 Distribution of Wildlife

The rapid depletion of natural habitats in Nigasia very serious threat
to our tropical rain forest wildlife heritage. Ordyfew wildlife habitats
in Nigeria can still be described as virgin. Thase to be found mainly
in the rigged slopes of highlands where topographg soil factors
preclude the growth of conventional farm crops amdber, thus
rendering the areas unattractive to human settler@sre of such area is
near the Boshi Okwangwo forest in Cross River Stateere lowland
gorillas and the bareheaded rock fowl(Picathartesinerly thought to
extend only to the Republic of Cameroun, have beand. The slopes
of the mambilla and Jos Plateau hold similar segsi Thus a 1980
expedition to the mambilla plateau sighted a breechgroup of
Chimpanzees in addition to several other facinatngllife (NEST,
1991).

The Obudu plateau, which is part of the Oban-BoSkwangwo

compex, is another area where wildlife habitatshiem primordial state
(primary state) may be found. It represents thé éemmple of mountain
flora and fauna in Nigeria. About 60 bird speciesl anany mammals,
reptile and amphibians found nowhere else in Nageccur in this
unique habitat (NEST, 1991).

3.3 Wildlife Management/Conservation

The term "management’ is highly misunderstood anmoaugy because it
is not easy to find a coincise and suitable ded@inithat will please all

concerned. It would therefore be used in this dismn interchangeably
with the concept of conservation.

Conservation may be defined as the use of eadburces in such a
way that they will be able to support all life, imding human life in the

future (Noibi & Lawal, 1993). Conservation, accorglito Pinchart

(1966) means "the greatest good to the greatesbawufor the longest
time".

Although conservation is a word in common use,désl not have a
precise meaning. It is not merely the preservatiosome beautiful area
of landscape in which everything is protected frahrange. Rather,
conversation is the careful use of land, air, wateineral resources
including wildlife so that they are not destroyedtboughtless or selfish
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action, despite all the various demands made upam ty the growing
world population.

3.4 Wildlife Conservation in Nigeria

In pre-colonial times, religious beliefs and prees played important
roles in the protection of forest patches and thvddlife in various parts
of the country. Sacred animals and habitats wetrexgoited by people
and so they remained in their pastime (original poimary) state.
However, with the institution of the colonial gomerent and the spread
of western values and culture, our traditional radthof conservation
gradually disappeared and sacred forests becontsmggnounds.

Clearly much of the word's wildlife needs immediatare and
protection, the question is how? This is one of filmections of both
national (Nigerian conservation Foundation) and enmational
(International Union for the conservation of natuasd national
Resources). These organisations are concerned rnigrajewith the
scientific study of rare and endangered specieglaidpreservation.

Another international body, the World Wildlife Fumeise money for
the purchase and care of special areas, and fomtmgurescue
operations where species are in danger of extimctio

The Nigerian conservation foundation like the WdNddlife Fund also
works actively by educating adult and children le benefits of, and
urgent need for, conservation.

3.5 Management Strategies

There are three main ways in which attempts maynade to preserve
wildlife. The first is to remove animals or plantsom the natural
habitat, and breed them in captivity under contmhditions (captive
breeding). The second method of attempting to pveswildlife is to

surround the habitat of one or more of these rketp or animals with a
fence in order to protect the habitat plus the hédin it. The third

method is to give the endangered species legatgiron.

Let us now consider these methods one after ther gilting examples
in our environment.

Captive breeding
When a species is in danger of extinction, it maybcessary to transfer

a breeding stock to an animal or botanic gardemltmts. This is not an
ideal solution since, for animals in particular, matter how good the
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zoo, it is an artificial environment very far rengav from the natural
conditions. However it is better than losing a spealtogether.

There are a number of examples where captive brgeuas been so
successful in Nigeria. These include: the zooshat Wniversity of
lbadan, Obafemi Awolowo University lle-Ife, Kadun&ano and
maiduguri.

Natur e Reserves

Nature reserves or game reserves can be desigioatethny purposes:
for preserving a particular type of habitat, foe throtection of certain
rare or uncommon species of plants or animals ia ttatural
environment; for scientific research; for educatiand in certain areas,
with the larger reserves, for public recreation.

Many reserves have become an economic asset, gdange sums of
money from tourists and interested naturalists. Game reserves of,
Asokoro Forest Reserve and Agwai-Karu Hills in thederal Capital
Territory, Abuja, the Kamuku Game Reserve of Kad8tate, the

Kainji Lake national park in Niger State, and thadt the Nigerian

Conservation Foundation at Lekki in Lagos Statamémtion just a few.
All these form an important source of wealth, beeatourists spend
huge sums of money to see large mammals such plsaels, zebras,
giraffes, antelopes and lions. Some of these asimpedve useful for
meat production in what is called game ranching #g Obudu cattle
ranch in Cross River State. Where surplus animalg loe sold out, and
skins and tusks of those animals slaughtered fatraee also sold to
tourists as souvenirs.

The variety of different types of habitats, sceneapd natural
phenomena which have been designated as resemddsational Parks
Is thus tremendous. Their names can be confusingserve can be
called a sanctuary, a refuge, a game park, a Wlgiark, a game
reserve, a national park or a national monumenmeSare private,
others are open to the public, a few are in urlyvan,avhile most are in
remote locations.

L egal Protection

Certain wildlife species are found to be on thegeeof extinction.Such
species were therefore declared endangered speuigl, laws
prohibiting its exploitation: hunting, harvesting killing. Examples of
such rare species are;-grey parrot, the white-tedomonkey, elephants,
and water buffalo etc. Although there are laws,eodangered species
such as Decree No. 11, with penalties for tradmghe most precious
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species (Keynote species), it is rare to prosepgetple on wild animal
offences in Nigeria.

The distribution of important forest and wildlifeserves and parks is
shown in figure 1.0. It is clear from this map tidéwa-lbom, Benue
Imo, Katsina, and Rivers States as well as the iaé@=apital Territory
(FCT) do not have any noteworthy game or forestrmes.

3.6 Problem of Managing Protected Areas

It is one thing to constitute an area into a gassemve. To carry out
effectively the work of wildlife conservation in ils a completely
different and difficult task. The most importantpast of this task is
management. The main duties of the manager ofdiif@ireserve are to
control the vegetation wild animal populations, gebple, in order to
achieve the desired conservation goal. The wonknamhagers of nature
reserves in Nigeria is made difficult by the absenantil 1989, of a
coherent national environmental policy. States waryeir commitment
to conservation and this has made it difficult tornfulate and
effectively enforce legislation on environmentabgction.

There is also a general inadequacy of well traiskadf and a lack of
operational equipment. Funding is often inadequatd staff receive
salaries late resulting in low motivation and meraln a typical

Nigerian nature reserve, especially in the savafreguent bush fires
ravage the vegetation; illegal grazing by cattleiproblem; poachers
(the illegal hunters of protected wild animals) isawliminately chop

down trees and kill wild animals, and visitors aften not well catered
for.

The problems of managing wildlife reserves in Nigehave been
reviewed by several wildlife experts, (Conservatamd recovery of the
wildlife resources of Nigeria, the Nigerian Field), 1985). It must
however, be noted that each of our game resengghawn peculiar
set of problems.

3.7 Wildlife Pests, Control and Management

3.7.1 Major Wild Pests of Nigeria

Some of our wildlife species are nuisance becadistheir offensive
activities which are injurious to people or theioperty. The group of
pests include some vertebrates (e.g. locust andtées)

Some wildlife (e.g. tsetse flies and termites cassgere economic
losses to people. Another group (e.g. rodents amdsboppers) is
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classified as potential pests because they dofsigni damage not
under normal conditions but when habitat alteratipnovide suitable

conditions for rapid population increase. Outbreakmoth or butterfly

larvae may occur sporadically and cause occasimnatevere damage
to property. Quelea birds and locusts belong tarfgrant group which

are not sedentary, but move from one location tulesr in response to
food availability. Rats, monkeys, and elephants megasionally feed

on and destroy farm crops.

Some domesticated animals, which have revertechéowood also
constitute nuisance. For example cats that have ¢pack to the wild
cause considerable damage to poultry in rural coniies.

In most places in Nigeria where wildlife has atemlra pest status, it is
the direct consequence of habitat alteration bylgeo

3.7.2 Control and Management of Wildlife Pests
Method of controlling pests may be:

(@) Dbiological, using biological agents;
(b)  chemical, using pesticides or poisons, or
(c) physical, causing direct bodily injury or death

Of these, only the chemical method has been widshd to control
wildlife pests. In Nigeria vast areas of northerigédia have been
sprayed in an attempt to control Quelea birds.

Locusts, tsetse flies,, and other insect pestsgatwatural crops have
also been extensively sprayed with chemicals inouar parts of the
country. Unfortunately, only temporary relief haseh achieved from
time to time.

The continued use of chemical as the major methio@doatrolling
wildlife pests is undesirable. An integrated apploainvolving
biological, physical and chemical methods, whengrepriate, should be
adopted after the ecology of the population to betrolled has been
thoroughly studied. For example, the damage cabygetthe migratory
elephants of Borno State could be controlled bgptomg nature reserves.
Those, which venture outside the game reservesjléghme harassed
until they learned to confine themselves within lihets of the reserves.

Another way of reducing damage to farm crops bylkié is to ensure

that every game reserve has a buffer zone, to seraecushion between
areas of human activity and the game reserve. Regllhunting and

75



ESM 106 ENVIRONMENTAL RESOURCES MANAGEMENT

trapping could be carried out in the buffer zon@revent animals from
spreading into areas of human activity.

In conclusion, each pest outbreak has its own [Etids and
conditions, which lead to the rapid increase inrihenber of species. It
is important that the biology of the pest specied the ecology of the
population be properly understood before any céntneasures are
embarked upon.

3.8 FutureProspectsand Action

Although the future of Nigeria wildlife appears @ke coherent
strategies, backed up by well-coordinated poliaesild remedy the
situation. The following strategies are recommen@&aST, 1990).

(@) Investigations of breeding status: It is nobwn. at the moment
how many of the country's fauna breed in proteeieés where
breeding success would presumably be ensured. 3teckf
animals, including their population estimates, mtpcted areas
will be required before we can fully ascertain fhreservation
status of our wildlife.

(b) Environmental education: There is a need trease public
awareness of the values of wildlife other tham a®urce of bush
meat. Extension services in wildlife conservatigngovernment
agencies concerned would go a long way to dodhe |

(c) Increasing local involvement in the managemehtprotected
areas; heads of the communities in the immediati@ity of our
nature reserves should be involved in the day-tordanagement
of the reserves.

(d)  Establishment of local forest-related industrieocal industries,
such as bee-keeping, which do not pose any theeatildlife,
should be encouraged in the communities living neature
reserves. Such integrated land use practices geutbe spirit of
ownership in the local population and induce thenptotect a
nature reserve and its resources as theirs.

40 CONCLUSION

Awareness, training and education for sustainaldeeldpment is
imperative to the conservation of wildlife and whabitats in Nigeria.
The present structure and processes for manageoheotir wildlife

resources area not adequate enough for a suswinkvielopment.
Strategies towards integrating the principles at@nable development
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in conserving wildlife resources have been higliegh We must
therefore vigorously pursue these strategies sotoamchieve our
expected goal.

5.0 SUMMARY

This unit focused on the importance, distributiord ananagement of
wildlife. The discussion was mainly in the conteot the Nigerian
environment. The basic importance of wildlife res®ms as mentioned
in the discussion include; source of protein, fecreation, educational
value, aesthetics and heritage value, economic famdscientific
research. The distribution of nature reserves aidlif® resources in
the country were also highlighted.

Various management strategies and associated nrarpageroblems in
wild life conserve were not left out.

Wildlife pests' problems, control and managememntéx part of this
discussion. And, finally, future prospects andactivere also outlined
and emphasised.
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1.0 INTRODUCTION

You are welcome to today's lesson. Infact, I'll $lg session of our
discussion has already been a very interesting tonane as an
environmentalist. Ever since my undergraduate dd#ys, topic soll
resources has been my subject of interest. | aatually say the reason
why, perhaps, probably because of my rural backgtolYou know,
rural dwellers are always very close to the sodwldver, going by the
way Prof Akin Mabogunje put it, | am an urban mathva rural mind.

In this unit, we shall be dealing with soil as awvieonmental resource.
To make it more easily understandable, we will ateo looking at
classification for soll, types of soil, propertieksoil, and soil pollution
etc.

It should however be noted that some of these agpicd may not be
discussed in detail in this lesson as you mighel@me across in some
texts of agricultural science, geography or anyeothoil science. It
would therefore be advisable to make further reqdihere necessary.
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My friend, you may be coming across some questiortee course of
this study. Please make sure you answer them vacgrely before
proceeding to another stage. | hereby urge yousa@ence to condemn
you if you fail to comply. But if you don’t, goodsge and mercy shall
follow you all the days of your life....

20 OBJECTIVES

At the end of this unit, you should be able to:

. list five important types of soil
. state the properties of soll
. explain the consequences of soil degradation.

3.1 Soil asan Environmental Resour ce

Soil is basic to life. It is the primary means obdél production, directly
supporting the livelihood of most rural people amdlirectly of
everyone; it is an essential component of teradsfland) ecosystems,
sustaining their primary producers (all living végen) and
decomposers (microorganisms, herbivores, carniyavdde providing
major sinks for heat energy, nutrients, water aadeg (Wild, 1993).
That soil in physical terms, is merely the uncomsied material on the
Earth's surface yet is the hub for a host of liipgorting processes is
testimony to the marvels of the natural environment

Soil is defined by Encyclopedia International (1p82 a loose mantle
of mineral and organic matter of varying thicknélat covers most
land. It was formed under the combined influendgshysical, chemical
and biological activities.

The outermost layer of the earth's crust is exthenthin when

compared with the rest of the crust. It is hardgif e meter thick.
Human existence depends primarily on it. Withirsthery thin layer is
the soil, an exceedingly fragile zone wherein neatl of man's food,
fiber, energy and industrial crops are cultivated an which all of his
livestock are reared. This soil has been underuéissam human and
non-human agencies for thousands of years. Theopiedypes and
magnitude as well as the duration of the assawé hvaried in space,
sometimes enormously.

SELF-ASSESSMENT EXERCISE
I What is soil?

. State the major resources of the soil.
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3.2 Classification of Solil

According to Encyclopedia International (1982), a&bils can be
classified into three major groups called zonalramonal and azonal.
The soil characteristics depend on texture, cologhemical
composition, acidity and liming.

3.2.1 Typesof Sail

In different ecosystems of the world, soil vary ®idin colour, content,
pore space, acidity (PH) and depth. These diffegrean be used to
classify soils throughout the world into ten méjgves or orders.

Five important soil orders are molliosols, alfis@podosols, oxisols and
aridisols, each having its own distinct profile. 8@f the world's crops
are grown on grassland mollisols and alfisols.

The soil resources of landscapes vary widely iir thatability for use.
Each soil type has its climatic factors, restrigterop-growing seasons
(FAO, 1978). For example, in the humid tropics, nplstresses are
mostly the result of nutrient deficiencies exactetaby leaching and
surface removal rendering the soil acidic and eatrpoor. In contrast,
in the vast areas of seasonal tropics of south,A&iaca and South
.America, where rainfall is concentrated into pdrthe year only, plant-
available water capacity is the major handicap.

3.2.2 Properties of Soil

The relative amounts of different sizes and typleganticles determine
soil texture. The texture of soil is a very impaoitéactor that determines
the quality of a particular soil. For instance, grdty and coarse texture
of a sandy soil would make it a very poor soil typemost crop types.
This is because most of these types of soil aneralét porous. In other
words, soil texture determines soil porosity. Al porosity refers to

the relative spaces between and among the soitlparof a given soil

type. A soil with high porosity holds more waterdaair, and as well

looses them quicker than a less porous soll

3.2.3 Soil Permeability

This refers to the rate at which water moves up dbié layers from
below the surface. A soil with this quality woule lgood for crop
cultivation. Loamy soils are best for growing mesbps because they
retain a large amount of water and also make itlasa for plants
roots. Put in another way, loamy soils allow thetewastored
underground to transport to the surface soil witi@ reach of plants'
roots.
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3.2.4 Soil Acidity (Ph)

The acidity or alkalinity of a soil (measured in P&hges) determines
the type of crops it can support. This implies thatious PH levels
favour various crops. While some crops would flskaron soils with

high acid content, others would do well on alkalswls, while some

others would thrive on soils that are neutral.

Manure or other organic fertilizers can be addedeaatralise soil acidity
and alkalinity and thereby maintaining soil fetyili

3.3 Soil Pollution

Soil pollution is a build up of toxic chemical comynds, salts,
pathogens or radioactive materials that can affktt and animal life.
Unhealthy soil management have seriously degradsd cgality,
causing soil pollution and erosion. Treating thel sath chemical
fertilizers, pesticides and fungicides interferagvthe natural processes
occurring within the soil and destroys useful oigars such as bacteria,
fungi and other microorganism. Salt deposits agsult of improper
irrigation can cause crop failure e.g. the Nildesain Egypt.

Many less developed countries have made substantiaktments in
irrigated agriculture, which have boosted yields aatcost to the
environment (the soil). In some parts of the Indlagns in Pakistan, for
example, irrigation led to water-logging and saation of the soil (high
soil salt content).

34 Land Misuse

According to the new book of Popular Science (1982any current
environmental problems have been caused or agghbgtthe careless
use of land and natural resources (soil inclusi@ergrazing of ranch
land has led to erosion. Draining and dredging avels have led to
disappearance of coastal wildlife. Dams preveneravirom carrying
sediments to ocean. As a result, beaches are éaap@. Mining has
transformed large tracts of land in PennsylvaniaioOEnugu, Yagba
East in Kogi State into a maize of deep pits angehgoil mounds. Strip
mining has altered soil making it vulnerable tosésa and flooding.

Increased construction is a land use problem esibecn the coast.
Trampling on the coastal dunes have resulted insa bf stabilizing
vegetation and erosion of the dunes. Building mtsj@re so numerous
that the solil is loosened and erosion speeds upr&xors increase the
damage by taking gravel from coastal areas. Whilting trees in
European countries to open up ski slopes creatésaa path for sliding
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snows, ironically enhancing glacier erosion of sod. In Nigeria, tree
felling causes erosion and ecological damage.

Urbanisation has led to many construction worksictvthave turned
many urban and suburban areas into commercialganglhe physical
deterioration of inner cities, the lack of parklaartl the proliferation of
high ways all contribute to an unpleasant and psipgical upsetting
environments. The soil eventually playing the cwlpbearing the
penalty of other crimes. Keen (1975) reported smaiious consequence
of land misuse is the loss of various life-formsb&h sprawl, the spread
of agriculture, the building of dams and the lotfooest have destroyed
wildlife habitats. As a result, wildlife is threaed. Beside destroying
wildlife habitats, we are poisoning animals and irth®od with
pesticides, herbicides and other chemicals. Thesenicals eventually
find their ways into the soil, killing soil micrcnd macro organisms that
help in the soil building and rebuilding processElsey also Kkill large
numbers of fishes, birds and beneficial insectseyThllso threaten
human life, killing hundreds of people each yead anmuring thousands
(killer beans saga in Nigeria 1999).

Dear reader, someone recast this experience:

| would like to draw your attention to one interegt but pathetic
situation, which | found myself this morning.

Let me begin by teling you that | have always beeary
environmentally conscious. | don't like to walk @&s even the lawns of
my campus, let alone dropping pieces of paperdrariby. | always
make sure | hold onto whatever waste it might bé $ee a waste bin or
a dumpsite.

Something happened this morning, an unusual pectiavas about
leaving my room this morning to the office and fdwsome rough sheets
of papers from the previous night work and pickbeém, with the
intention of dropping them into the waste bin in mgmpound.
Unfortunately, | forgot and went out to board a iehwith the folded
pieces of papers in my hand. When | realised whags$ holding, |
became so embarrassed and quickly threw the dtadugh the bus
window into the road. As soon as that was done(&be in me, | mean
my conscience started to condemn and accuse nognofg the enemies
of safe environment.

My friends, if | may ask, do you belong to the clobfriends of the
environment or that of enemies of the environmamf?at about the
pure water' nylon you throw about. Do you know ‘thmtlon cannot
decompose? Well, you may be saying in your mind yloa and | are
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guilty of the same offence. True anyway! But ndtattmy pieces of
papers will decompose eventually.

| hope you have by now decided to turn a new leafbbcoming
environmental friendly. If so, say this after mgybur name) have this
day promised and swear by my conscience that Il stesler again
misuse and pollute the land/soil. | shall alwayshdngs that enhance its
protection. Happy are you, if you do them. Elseyryoonscience will
fight you.

SELF-ASSESSMENT EXERCISE

I Enumerate some activities that may lead to solugoh
. How do these activities cause or bring about salbjgon.

3.5 Land Degradation

That the integrity of the world's soils is underetit, is a great challenge
to the environmental manager. Soil quality is dishimg. Crop

production is becoming more difficult and more axgee as soil

fertility, water holding capacity and depth declinead lands are
increasingly evident in vulnerable places.

Soils can be restored, even quite quickly, witlgéatechnical input.
Productivity decline can be masked by ever-increpsipplication of

irrigation, fertilizer and other chemicals. Thesestcmoney and worse
still render land use reliant on outside inputse Timdamental question
is how to employ technology to maintain the quatifythe soil resource
at an acceptable cost without having to resorthe treadmill of

excessive inputs.

The session examines the processes of soil degmad&ioks at the
extent of soil erosion in terms of its consequeratelsoth national and
international levels and then concludes with an raes of
management responses to the degradation threat.

Soil degradation is defined as a decrease in sailitgy as measured by
changes in soil properties and processes, andotfiequent decline in
productivity in terms of production now and in fleeeseeable future.

Soil erosion is one of the main processes of degi@d and consists of
physical detachment of soil particles by wind andtex and their
transport elsewhere in the landscape to riversaatdr storage or to the
sea. Land degradation is a composite term desgrithe aggregate
diminution of the productive potential of the land¢luding its major
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uses (rain fed arable, irrigated, rangeland, foygsits farming systems
(e.g. smallholder subsistence) and its value ascanomic resource.

3.5.1 Processes of Soil Degradation
Six processes of soil degradation are usually neised.

- Definition and measurement of the degradatioocgsses pose
problems for the environmental manager becausafiéulties
of obtaining the data, interrelationships betwel@ processes
and errors inherent in measurement methods Tim¢(i8g5).
The six processes include:

. Water erosion - splash, sheet and gully erosi®mwell as mass
movements such as landslides

. wind erosion - the removal and deposition of bgiwind

. Excess of salts - Processes of the accumulafisalbin the soll
solution (salinisation) and of the increase of hageable
sodium on the cation exchange of soil colloidsdif$cation or
alkalinisation).

. Chemical degradation - A variety of processeateel to leaching
of bases and essential nutrients and the buildftgxic elements

. Physical degradation - an adverse change in pgrepesuch as
porosity, permeability, bulk density infiltrationapacity and
plant-water deficiency.

. Biological degradation - increase in rate of matisation of
humus without replenishment of organic matter.

These processes act such that, soil degradatidnchalllenge plant

productivity in a number of ways simultaneously.r Fexample,

sodication is the greatest single factor in thepitrs rendering soils
erodible: when dry, the soil becomes massive amd: hahen wet, it

loses, erosion results in loss of structure, serfaaling and breakdown
of water-stable aggregates; on high clay so itsZimbabwe, once

organic-carbon content goes below a threshold pér2zent, erodibility

suddenly increases. Such interrelationships umdettie vulnerability of

many soils and farming systems, especially in ttopit¢s, to soil

degradation.

Short fallows have eroded the support capacithefttaditional farming
system of shifting cultivation thereby rendering snoof the land
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infertile. Consequently, over 200 million cultivegop in many tropical
countries, have migrated to inland watersheds arcéeof available
land.

Deforestation has led to highly impoverished sopsor food crop
yields. Continuous cultivation without appropriaseil conservation
strategies lead to land degradation (Adeola, 1996).

3.5.2 Consequencies of Soil Degradation

The best demonstration of soil's value as a resoisréco monitor what
happens when it degrades. On site, soil produgtisiaffected and this
may be assessed in a number of ways. First, ntgriare lost in

sediment and run -off .Generally, those nutriessoaiated with organic
matter (N and C) and the cation exchange of sdlibics (K and Ca) are
most at risk. Nutrients in sediment are approxihyaten times the
guantity of those dissolved in runoff (Timothy 9b). Values may be
attached to lost nutrients via the equipvalent obgertilizer containing

the same amounts of elemental N, P or K.

Because water erosion is selective of the finemeniertile fraction of
the solil, the eroded sediments are usually alwiayer in nutrients and
organic matter than the soil from which they weaken, known as the
environment ratio (ER), a measure of the relativegrde of
concentration of key nutrients which indicate theopwortional
seriousness of the decline in soil quality.

Although on-site damage to soil resources is qtativiely most

significant to land users, off site impacts haveereed wide publicity

because of disruption to society. In the USA, itestimated that
sediments derived mostly from agricultural landsusea damage-to
canals, water storages, irrigation schemes, pant$ lydro-electric

power plants. Of new reservoir storage capacity2d @ercent is built
to accommodate sediment rather than water (Cl&@85)L Damage in
developing countries can be equally serious. Fisgndams in the Hill

country of Sri Lanka, built with aid-donor financgypply electricity to

Colombo and water to the dry-zone irrigation schemieMalawi. Not

only has the erosion of fertilizers from the riaddb&acco crops of the
catchments caused eutrophication, but also danmagjeetturbines has
caused power cuts, incurred economic costs in postuction and

reduced the credibility of the government.

It is estimated that about 0.5% of Nigeria's langface has been
ravaged by gully erosion. The damage amounts tataBO® million

metric tonnes of soils loss annually through thecpss. The situation is
very severe in the Eastern parts of Nigeria whieeeldeato autonomous
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community in Imo State was deserted because of ¢bsknd for

agriculture and residential area (Okozie, 1994)e Enosion sites of
Agulu (Nanka, Efon Alaye and some parts of OndoteStare

frightening. In northern Nigeria, wind erosion effe can be easily
noticed on farm fields, and dunes sites and sadim@us moving

communities who have been displaced (Adeola €i985).

3.5.3 Explanation of Soil Erosion, an Overview of
M anagement Strategy

An analysis of erosion rates and immediate sitesesyudemonstrates
that a number of factors can explain the variatiSoil type is a
determinant of soil erodibility. In the tropics esgally, erodibility is
greatly enhanced not only by the physical and cbahproperties of the
soil, but also by management factors which allow #Hoil to crust,
increase in bulk density or reduce in- organic eratfTopographic
factors such as slope steepness, length and shepasa influential.
Physical measures such as contour binding - whith the slope into
shorter lengths or terracing - which alters thedite slope steepness -
are ways that the influence of topography may lgeiced in land use.
Rainfall is an important factor giving rise to eraiges varying
according to amount, intensity and seasonalityt@fnss. The only way
to protect the soil from the erosivity of rainfadl to ensure a cover of
vegetation to intercept the kinetic energy of raop$ and absorb it
harmlessly into leaves and surface organic matter.

40 CONCLUSION

No explanation of soil erosion and land degradatom possible at a
number of levels. For example, a valid questiowly should human
beings erode their soil when many know full welhtththeir practices
jeopardise their future well-being? Part of thevearslies in the decision
making and prioritisation of income opportunities dlifferent
households. This, we shall see in the next unitreshee will be
discussing the human impacts on soil resources rmadagement
strategies or responses in Nigeria.

5.0 SUMMARY

To be able to manage and properly use a givenotgphenomena, there
is need to fully understand its properties and atiaristics. Soll

resource management is the subject of this dismusén order to be

able to effectively manage our solil resources,diseussion of this unit
centered on soil itself.
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The importance of soil as a resource, soil properdind characteristics
were highlighted. Issues such as soil pollutiomdlamisuse, land
degradation and its processes, and consequencesager part of the
discussion. Management strategies that could retheegroblems of

soil degradation also form part of this unit. Thecdssions under this
unit was however not limited to Nigerian environmenly. Examples

were drawn from both within and outside Nigeria far better

understanding.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

You are welcome again to this unit. How was the¢ lesson? Hope you
complied with all the instructions. Well, let meydgere again that if you
failed to sincerely abide by the rules of the gathen your conscience
would not let you alone. You can however, remedydiuation now by
making a fresh commitment. Of course, the rulesaiarthe same.

Human beings go a long way in influencing the land/on which they
live. As mentioned in the previous unit, the land/s the home of man
where every of his activities take place. It istbe land we build our
houses, industries, construct roads, explore argogxour mineral
resources. It is on the same land/soil we growfoad crops, rear our
animals, even our forest resources are derived trarsoil The water
we drink is also sourced from the soil. Despite thkse laudable
importance of the soil to human beings, it has bdmscovered that
man's activities impact a great deal on the larids Tmpact could be
both positive and or negative. In most cases, i isegative impact,
biting the finger that fed him, so to say.
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It is in view of this unfortunate development thiais unit is designed to
examine some human economic activities or cultpraktices, most
especially in the Nigerian environment and how ¢haffect the soil
resources. Although there are several and variesbats of activities
that influence soil resources, our focus in thiategt would be limited
to agricultural and mining/exploration activitiealp. We shall then go
further to discuss the soil management practiceshniques and or
strategies as used* or could be adopted to amtdidtese negative
impacts.

You may discover in the course of your reading tbame of these
methods strategies for soil resources managemeast lieen mentioned
earlier in the previous unit. | want to remind ythat we are now
focusing our searchlight on the Nigerian environtmen

Enjoy your reading!
2.0 OBJECTIVE
At the end of this unit you should be able to:

. state the pattern of crop production in Nigeria
. outline the types of pastoralism employed in Kme

3.0 MAINCONTENT

3.1 LandTenure

Practically everywhere in the country, Nigeriansarehland as a
common denominator wherein lie most of their hoged most of their
problems. Land means many things, and the mannevhich it is
acquired, owned, used, and transferred is reféorad land tenure.

3.1.1 Land Acquisition and Transfer

Before rights can be exercised over land, it habeacquired in one
way or the other. The principal methods of landuggitjion in Nigeria
are inheritance, purchase, lease, pledge, exchandaeift.

3.1.2 Inheritance

In nearly all parts of Nigeria, not only does ldmelong to the man but
also it is split among his male children, eitherFEERE OR AFTER
HIS DEATH. This is generally either his wish ortee tradition, and is
still strongly in force in rural and semi-urban i@ts, despite provisions
to the contrary in the Land use Act which was prigated over ten
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years ago. Thus, unless some of the heirs in ssigeegeneration hay
been al# to add to the orignal total holding, the sizéaoid available. to
the average person in the family or community car@mto decline (fig
9.1).

I First generation father has t\
sons, A and

ii Secondgeneratio

iii Third generation (SON ‘A’ has
sons and son ‘B’ 2 Sar

iv Fourth generatic

Fig. 9.1 Land inheritance and progressive Diminution of land
available per heir

Source: U.M. Igbozurike, 198
3.1.3 Land Ownership and Land Use

Land is in Nigeri falls under four broad ownership classes regardié
who the law says holds the land in trust for whadimey are individually
owned, family owned, community owned, and governnoeyned land
For the vast. bulk of Nigerians, land ownership tiee priman
determinant of degree of wealth, level of sociallfare, access t
power, and, in many instances, even basic survivaleed, in rura
Nigeria, as someone has remarked about rural E¢hitpbe landless
to be subauman (NEST, 1991

Two importantissues should be mentioned in the context of icidii

and family land. They are: land fragmentation aadd| abuse. Lan
fragmentation is a situation in which a landownesgesses or us
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several plots of land in various locations. In Ber8iate as in Anambra,
Niger, Delta, Edo, and Ogun States a man may oven tan different
pieces of land all amounting to well under five taees. With distances
between two of his widest-spread plots rangingaugix kilometers and
more, it is easy to appreciate some of the probleenencounters as he
committes between his land parcels.

Probably, because individual family Land is verysomal property, and
partly because its size is generally not very latbere are hardly any
instances of abuse of such land by its owners. nOtteey take

painstaking care of it, closely monitor it _for isgyof environmental
degradation situations where parts have been rentedand are apt to
react vigorously when outsiders (e.g. oil companiead construction
firms, and refuse disposal authorities) cause darnttagreon.

In theory, substantial and abuse can occur in cakésmporary land
assignment (as characterised by communal land).eMenry because of
the shortness of the privilege (ordinarily, onaryer less) and because
most communities have. ready-made sanctions agaesbus land
abuse, the degree of misuse of such land is quite IThe  sanctions
include denial of future allotment. This is a pdtesigma and loss of
economic opportunity, which few rural persons aeppred to risk.

On the other hand, the system of temporary assighofecommunally
owned land does not encourage land users to inuestand
development, such as the drainage of swamp laniheobuilding of
anti-erosion works. Although this seems to be akwess of the system
it could be argued that joint community efforts lktbas well be geared
towards developing the land.Since no individual rbem of the
community can be allotted the same piece of larat ye year out.The
plots of lands rotate among the community members.also easier to
allow the impoverished land to fallow, since the o$ the land is being
regulated by the community leadership.

3.2 Crop Agriculture

Under the impact of various influences, agricultune Nigeria has

slowly evolved from the basically simply ‘task ahtl tillage addressing
the problems of personal and family subsistenceotaplex activities

which now include raising food and fiber plantspgessing crops, and
formal marketing of commodities. Similarly, therashbeen a marked
increase in the variety, complexity, and quantitly its tools and

products, as well as in the public and private etqieons it has
continued to generate. Moreover, a substantial (26€6), (NEST,

1990) of the land area of the country is now devadeagriculture.
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As agriculture has become more complex, more extensand more
demanding on the land, so has there been a strikicigase in the
environmental and socioeconomic problems associaitd it. These
problems range from the ill-advised use of certgpes of chemical
fertilizers and an increase in pest attacks saisien and from
inappropriate choice of cropping strategies to fand shortage.

3.2.1 Mixed Cropping Versus Sole Cropping

Crop production in Nigeria takes one or the othethe six general
patterns. These are:

. shifting cultivation, which rarely occurs thesayd, '

. rotational bush fallowing, by far the dominantnféng system;

. sedentary or fixed tillage, with or without someestock
rearing;

. plantation agriculture, which normally involvere¢ crops and
very large hectares

. terrace cultivation, which is infrequent in ocamce and takes
place on steeply sloping land, and

. irrigated agriculture, especially in the drierrth@rn half of
Nigeria.

Cutting across these six crop farming systems a@ ¢ontrasting
cultivation systems; namely, mixed cropping (orygalture) and sole
cropping (or monoculture). Mixed cropping is a ttadal, centuries-
old system and it is dominant. In the system, twanmre crops are
cultivated simultaneously on the same farm ploile Swopping on the
other hand, means only one crop per field and isesy recent
development, having started to feature in Nigeragsiculture from
about the 1940s when the British colonial governmesygan to take
serious interest in "improving" agriculture in Nige(NEST, 1991).

Until recently, sole cropping was considered by gtvernment,
corporate, university research, and other officrett® deal directly with
agriculture as the best form of enlightened agticel Therefore,
practically all educated farmers in Nigeria regdrds the best way to
produce crops. That this is not the case, howeasereadily evident.
Among the many contrasts between these two systemespf the most
outstanding is that the level of chemical fertitze@equired by mixed
cropping is 60 to 70 percent lower than that rexfiiby sole cropping
(NEST, 1991). This therefore implies that the daenampused by
chemical fertilizers to soil is also reduced byt&€(0¥O percent, when
mixed cropping is practiced. Very interesting! lerefore a favoured
system for soil resource management.
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Polyculture has so many socioeconomic merits ande nnmportant,
such critical ecological implication: that it istasishing that researchers
and development planners have always brusheddli¢é as an obstacle to
progress. Indeed, it is not just surprising, itcréminal: what can be
more genocidal than divesting the earth of its cdpato support
mankind on a sustained basis.

A most significant of polyculture relates to soiasth and soil fertility.

Many a writer on humid tropical land use has besdithe great

intensity of erosion and soil wastage under coodgi of ‘clean

cultivation”, plantation economy, or single cropgpit least two of the

remedies popularly suggest for such a problem, haniee use of cover
crops and shading, are automatic and inherent coemi® of mixed

cropping. Here, without any specific investmenterrosion control or

without the adoption of regular soil conservatiorasures, the farmer
can be assured of the safety of his land.With thiesd tier of leafy

material associated with polyculture, the groundfame is (almost)

completely covered, the impact of raindrops on #siod is sharply

reduced, overland runoff is greatly decelerated] aeeds are shaded
out.

An inherent soil resources management strateggsystdeed. Isn't it?

3.2.2 Alley Cropping

Increasing pressure of population on the land imynparts of the
tropics has resulted in a shortening of fallow pési Since farmers in
many developing countries cannot afford costly tspuincluding
ecological cost), it is necessary to develop a ilgput soil management
technology that can sustain crop production. Oenmsing technique is
alley cropping.

Alley cropping is essentially an agro forestry systin which food

crops are grown in alley formed by hedgerows oédrer shrubs. The
hedgerows are cut back when crops are planted epidpkuned during
cropping to prevent shading and to reduce competitiith food crops.

When there are no crops, the hedgerows are allagtoww freely to over

the land.

Alley cropping retains the basic features of budloWw. It can easily be
adopted by resource poor farmers in the tropics.

. provide green manure or mulch for companion foaps. In this
way, plant nutrients are recycled from deepdrlagers,
. provide pruning, applied as much during cropping
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. provide shade during the fallow period and thefphk to suppress
weeds

. provide farourable conditions for soil microorgans and macro
organisms;

. when planted along the contours of sloping lapdhvide a
barrier to control soil erosion;

. provide pruning for browse (animal feed), stakimgterial, and
firewood, and

. provide biologically-fixed nitrogen to the compam crop

The major advantage of alley cropping over theiti@thl shifting

cultivation and bush fallow system is that the g@iog and fallow
phases can take place concurrently on the same tlaumsl allowing the
farmer to crop for an extended period without neitug the land to bush
fallow.

Alley cropping has been practiced on a sandy ddibadan, where the
yield of maize alley-cropped was maintained cordusly for six years.
As a biological low input soil management strategiley cropping
should be a preferred production technique in Négarhere cases of
land degradation and problems of chemical fertiizand pesticides
abound.

3.2.3 Pastoralism

Pastoralism is a social organisation which hasstwek rearing as its
primary economic base. In Nigeria, this means ag l®eries of
livelihood activities involving one or more of tHellowing types of
animals: cattle, sheep, goats, poultry, pigs, ainbits.

3.2.4 Typesof Pastoralism

There are seven principal types of pastoralismigehi. Five of these
classes are sedentary. The sixth and seventh arsea®ntary, being
known collectively as nomadic pastoralism or norodwrding. Below
are the classes of pastorlism:

(@) Sedentary pastoralism

I mixed farming

2. intensive livestock farming
3. Ranching

4 Lay farming

5 Free-ranging
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(b)  Nomadic pastoralism

6. Absolute nomadism
7. Transhumance

The simultaneous cultivation of crops and raisifigivestock on the
same farm is referred to as mixed farming. It oscur all parts of
Nigeria, but more pronounced in the north. Thegra&on of crops and
livestock in Nigeria is many centuries old. It egfls a keen indigenous
understanding of the self-perpetuating cycle ofilfigr in agricultural
production. The cycle is illustrated in fig. 1.2

LIVESTOCK
Manreliter Fodder, w material
Faees, urine, garbage
SOIL <« MAN

And other wastes; agrochemicals
Nutrients water
Crop residue, food,Taw materials
Green manure CROP

Fig. 1.2 The links between man, crop farming livestock keeping, and
the soil

Ley farming is another sedentary pastoralism tresrla relationship
with soil resources management. A ley is simply amgble land which
from time to time, is used for grazing. During tipisriods, the animals
drop their litters which enriches the soil. Afteaneoor more years, the
land is put under cultivation of crops.

Under nomadic pastoralism, the animal owners ddavé a permanent
place of residence, nor do they practice reguldtivation. They live
directly off the animal products, especially mitkjlk derivatives, and
meat. The nomads and their animals have to keepngnérecause water
and fodder are not sufficient for them to stay pamently in one place.
Availability of forage and water in Nigeria (thentio) is seasonal.

One implication of this situation is that once npastures are found in
an area, there is a rapid invasion of the areda&ydomads during which
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process the grasses and herbs may all be uproontedadaen up by the
cattle, sheep and goats. The obvious result is gogeing and
consequent devegetation of the area, since whaititle do not graze at
a higher level is consumed by the goats and sheeprldown, or
trampled upon by the hooves.

In the high cattle population regions of northerigeia, overgrazing
has resulted in serious soil erosion in many ardgart from the

problem of overgrazing, there is erosion damagdowahg the

destruction of the top soil as the animals tranipland fro, grazing and
drinking. The pulverised and destroyed topsoil asily washed away
during the dry season. The problem is especialpvegrin years of
drought.

It should also be mentioned that nomads have a balush burring,

which contributes to erosion. Soon after the graitisers and dries up
following the onset of the dry season, it is indisinately set ablaze so
that there may be an early flush of grass for thienals. The soil in

areas, which are burnt is less well protected froater erosion when
the rains come or from wind erosion during the skgson.

The ultimate solution to these environmental mer(aoé degradation)
associated with the system of pastoral nomadismtoisenforce
sedentarisation among the nomads.

Sedentarisation of the pastoral nomads impliesicasg the live stock
and the herdsmen from moving from place to placeearch of food
and water.

3.25 Mining

In Nigeria, mining started many centuries before #rrival of the
Europeans and of the Arabs who preceded them. dtcaaried out by
traditional methods, with locally available techogy. Following the
arrival of the British in the last century, the roen and variety of
minerals mined in Nigeria increased and truly comuiaéscale mining
commenced. Among the many other minerals which matWigeria

are petroleum, natural gas, coal, limestone, leaw;, sand, feldspar,
diamonds, sapphire, gemstone, tantalite, marblejdate, zircon, and
uranium.

The mining of solid minerals such as coal, tin arwhoire and the
guarrying of limestone and construction materiaks eonsidered here,
the production of petroleum and natural gas is hjesti of later
discussion.
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Despite the economic gains of mining which includes materials for
our industries, foreign exchange for our econonoyree of building

and construction materials, employment and jobtmreatc. There are
very many negative environmental impacts createdthm®y mining

activities.

General land degradation is quite pronounced inesarming regions,
typified by large stretches of the Jos Plateau elogen cast mining of
tin has been going on for several decades and Iy rageas in which
limestone is quarried. On the Jos Plateau, in qdai, there is a
tremendous amount of scarification of the land azef resulting in the
existence of numerous mine pits of various sizes.

Among these pits are hills formed by the materitagated during
mining operations. These hills greatly disturb thevement of people
livestock and, more important, make the places whitrey occur
unsuitable for agriculture.

Smaller, but nevertheless locally significant andryv numerous,

examples of land scarification occur in many paftdligeria as a result
of quarrying of building materials. In Lagos alomtlegre are more than
eight major sites for the quarry of sand for bunlgi This devil is

ravaging seriously in where sand mining has becareisk business.
The local chiefs were thereby lured into selling the river beds within
their territories for mining. The resultant effelseing a devastating
coastal (river bank) erosion.

In order to solve or ameliorate these problems,ntim@stry of mineral
resources especially solid mineral department shiwise, update, and
effectively apply the minerals Act to ensure adegu#ndscape
restoration in all mining and quarrying sites.

3.2.6 Oil Exploration and Exploitation

Chukwuma (2000) reported that there has been aredse in oll
production in Nigeria, and oil has to be moved frtine points of
production to the area of utilisation. This is besathe major producers
are not necessarily the consumers. During the passither by sea or
land, it is inevitable that occasionally a vastmjitg of this commodity
will be lost through tanker accidents, pipeline turp, chronic
discharges from refineries and some oil processities. Petroleum
exploration exploitation and refining as well agnsportation, storage,
marketing and use of petroleum products have ahted pollution
problems in various parts of the country. Theirimeness however,
vary from place to place. During exploration andpleration, drill
cutting, drilling mud (Fluids used to stimulate gi®duction processes)
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and especially accidental discharges of crude lgetno constitute
serious water (including ground water) pollutamtghe oil-producing -
areas of the Niger Delta.

The three refineries at Port Harcourt, Warri andlliea produce refiner
effluents which include oil and grease, phenol, nige, Sulphide,
suspended solids, chromium and biological oxygeamdeating organic
matter which may pollute the soil, water and air.

Motor mechanics characteristically throw used Icéing oil carelessly
into any available space. These wastes often fivedr tway through
runoff and the erosion of contaminated soil intotewabodies, thus
polluting them.

3.2.7 Bioremediation of Soil

This implies the use of what nature provides suglmero-organisms,
plants, air, water and animals to treat pollutedl @od return it to its
original state.

Basically, micro-organism play a major role in mompup soil from

crude oil contaminated environment and in oil ergiion. Scientists
have discovered an unusual community of micro-asyas in the soil

and water that can break down crude oil produdis @nvironmental

friendly compounds, leading in this feat are baatand fungi. Research
findings show that some group of bacteria can liteak methane gas
in the soil (Boetus, 1998).

In some cases, Kenag mat, a subspecies of hibisquianted and the
plant has the ability to absorb the oil from thé;gost like vetiver grass
being used to restore the land and at the same usmg it for its
biosynthesis.

3.2.8 GasFlaring

The production of natural gas in Nigerian has, ap lfeen merely
incidental to oil product, since no specific dnlii for natural gas has
been undertaken. The gas has simply been escapimgwells drilled
for oil. Rather than insist that the oil compani@grating in the country
should re inject the gas into the ground for futuse, as is the practice -
elsewhere in the world, Nigeria unbelievably allothe companies to
flare off the unwanted gas.

This senseless act of flaring off the Nigerian ratgas has not only

cost her economic losses, but also environmentabl@ms. Such
environmental problems manifest in form of atmosgheollution
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which in turn affect our soil resources negativé¥hen the combustion
contaminants pollute the atmosphere, the rain théd to the land
surface (soil) is also contaminated destroyingntjvithings around.
Vegetation, micro and macro organisms which inhdbé soil are
affected, resulting in soil degradation (throughosesn) and
impoverishment (loss of organic nutrient).

In order to save the environment from further ddgt@n, as well as
continued economic losses, the oil companies meishéde to stop gas
flaring. Bioremediation techniques should also beeloped to restore
the affectected environments.

40 CONCLUSION

The issue of soil resources management as viewadsipect of the
aforementioned human activities is a very seriqwes. @l of the named
activities (land ownership, crop agriculture, paslism, mining etc) are
daily manifested in the Nigerian environment. Imest words, their
associated negative and positive impacts are h&e with us. To stop
or decelerate the negative impacts therefore, ctatt@fforts must be
made by both government, private and corporatevidhgials to enhance
safe environmental practices and management seateg

50 SUMMARY

This unit aimed at discussing soil resources mamageé in respect of
some human economic activities or cultural prastiteand tenure, land
acquisition and transfer, inheritance and landosimerin the Nigerian
context were considered. All these practices ortesys of land
ownership in Nigeria were seen to have one or tmgeict on soil. These
also determine the value attached to land and ritpontance of its
judicious use and management.

Other economic activities such as pastoralism mginend crop
agriculture also featured prominently. The focushafse discussions on
each subtopic was to examine the unhealthy impsath made on soil
as a resource. Ways of solving the problems orldexteng the negative
impacts were also highlighted, probably for polfoymulation and or
implementation.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

Hello friends, | welcome you to this new session asfother very
interesting and important discussion. How has é@rb&ith you? | hope
you are coping well with the lectures. Anyway, thdras never been
anything good that ever come easy in life. It regudiscipline,

determination and endurance to achieve. | theredoi@urage you to
keep on working hard. Success is just at the door.

The topic of our discussion today is forest resesirmanagement. We
shall therefore be discussing the geographicalrilligion of forest
reserves in Nigeria in this unit because we ararenmentalists, and
concerned about our immediate environment, we é@ectd focus on
Nigeria. As usual, some examples may be drawn foaiside Nigeria
when it becomes necessary.
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

. outline the types of forest zones in Nigeria
. mention the types of savanna zones in Nigeria.

3.0 MAINCONTENT

3.1 Why Forest Resource M anagement

Natural vegetation provides us with an array ofdpicis and services
that play important roles in our national econommd ageneral well
being. Prominent amongst products from forest isdy@ versatile raw
material, the use of which is almost infinite. $aood forms the basis
of numerous labour-intensive industries like sawsnilply mills,

industrial and residential construction and fun@tmanufacture, all of
which create employment and help to stem rurabanpopulation drift.

The vegetation cover of the country forms habitatsa great variety of
wildlife which are of economic and aesthetic vallany Nigerian,
depend on wildlife as their main source of aninakgin.

In addition to the above functions, vegetation gitays indispensable
roles in creating and preserving a stable and guglity environment. It
moderates local climates, reduces soil erosionyagualates stream flow
by forming a protective screen over the land (Wsited).

By shielding the ground from the direct impact afndrops, offering
obstruction to water moving on the ground, and ingldhe soil particles
together with its roots, vegetation helps to redwsmsl erosion.
Vegetation also has a profound influence on wadsources. It reduces
the amount of rainwater, which runs down the slapd increases the
amount which percolate deep down into the soil. Tésults are that
river flow is more regular: maximum flow during éhrains is reduced
while minimum flow during the dry season is enhahce

This all indicates that vegetation provides notydahgible products for
our use and consumption but also performs vitalirenmental
protection functions. And yet vegetation is a viEagile element of the
environment. All it takes is a man, a matchet, arlobx of matches to
reduce a forest or woodland, which may have deeslopver a long
period of time, into charred tree stumps and hdagsbes and charcoal
within a few weeks.
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3.2 Typesof Vegetation

Some scientists believe that before human beingsecwith their
growing numbers, economics and cultures to domitiegeenvironment,
Nigeria was covered by three major types of vegetat

0] Tropical Rain Forest, apparently covering tloeithernmost 39%
of the country;

(i)  Tropical Deciduous forest immediately to therth and also
covering about 39% of the country; and

(i)  Tropical xeroplytic woodland, covering the mileernmost 22% of
the country. (NEST 1991).

In none of the three was grass an important elemewen in the
Tropical xeroplytic woodland, grass was limiteddecasional patches
only.

3.3 Forest

Forest vegetation is dominated by woody speci@snthjority of which
are trees.

Not so long ago, such vegetation covered much athson Nigeria.
Logging farming, particularly of the bush-fallownid rotation type
associated with bush burning, urban and infrastrattdevelopment and
conversion to plantation have reduced the truestoaeea to patches
found in forest reserves. The latter totals onlgwkl0% of forest land
area. Much conversion of forest reserves to plamtstof fast growing
exotics has taken place in these reserves sohtbaturrent area of true
high forest in the south is probably not much mibv@n 1 million ha
(NEST, 1991).

3.4 Vegetation Typesin the Forest Zone
The forest zone contains the following major typésegetation:

(@) coastal vegetation

(b)  mangrove forest

(c) freshwater swamp communities
(d)  riparian forest

(e) lowland rainforest

3.4.1 Coastal Vegeation

This vegetation type is associated with the margréarmation. It
occurs mainly as strand vegetation dominated bygigites (salt
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tolerant plants) growing at the edges of the margiswamps, near the
seaboard, or mixed with the mangroves themselviean® vegetation
consists mainly of shrubs, such as conocarpus usreahd Hibiscus
tilioceus, and herbs, such as ipomoea pes-capre.

3.4.2 Mangrove Vegetation

Inland from the strand vegetation is mangrove, nobsthich occurs in
the Niger Delta because such vegetation is bestloged in the deltas
of large tropical rivers where the vigour of theassurf is broken by
sandbars and where rain forest climate prevailsagviave also thrives
in marine and brackish habitat, in the zone betwthenhigh and low
tide marks, and may be seen as narrow strips, deeral kilometers
inland, along the banks of the major rivers indieéa.

Mangrove in Nigerian is dominated by red mangrdRkeiZophoraceae),
in association with white mangrove (anicennia) draguncularia
racemosa. The red mangrove Rhizophora racemogse isdammonest
species, covering over 90 percent of the mangroee @NEST, 1991).

At present only about 3% of our mangrove vegetatats within
forest reserves.

3.4.3 Freshwater Swvamp Communities

Aquatic grasslands freshwater swamp forests, delsavamps, and
undifferentiated swamps make up the freshwater coniies that
succeed mangrove and continue in low lying pladeagawaterways
inlands in the forest zone. Until recently, thesemmunities were
largely protected from human activities by the swgmground on which
they exist.

3.4.4 Riparian Forest

These are closed stands of irregular structure,noamly found by
stream banks. They are mature stands of treescloised canopy and an
open undergrowth. Riparian forests vary in theidtvialong the water
courses which they fringe. A typical example exiateund Obrikon
pontoon crossing the delta area.

Riparian forest are less complex than the lowlammdstforests of the

forest zone, but denser than similar woodlandshim $avanna area.
Characteristic tree species include Brachystegiaycema, cola

laurifolia, cleistopholis etc.
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3.45 Lowland Rain Forest

The main block of the Nigerian forest formationlav and medium

altitudes is called lowland rainforest. High humaopulation densities
have greatly transformed the complex structure speties richness of
this vegetation type. Most of it has been converted farm land, oil

palm bush, cocoa and cola plantations or, at lEgrading forest.

Mature patches remain only in some forest resayves isolated sacred
groves.

The lowland rain -forest belt extends from the wast to the eastern
boundary of the country, and is continuous withikimforest in the
Cameroon Republic and beyond. Lowland rain forespgr is nowhere
more than 190km wide. North of Ondo town, the fasthnorthern
extension of the rainforest belt reaches slighdydnd the 8°N parallel.
East of River Niger, the northern limits are repréed by Anambra
Forest Reserve at Ogurugu (slightly north of ManareBt Reserve)
close to the eastern boundary, north of lkom, Taghern edge turn
north to include the forest of Obudu, up to latéué°30N. Lowland
rainforest occurs only below 900m altitude, beingceeded by sub-
montane and montane vegetation above this elevation

3.4.6 Plateau Mosaic Vegetation

On the highlands rising to over 1000m such as &sudu, and
Mambilla plateaux. Vegel peak Massif and Gotel mauns, grassland
are mixed with leguminous woodlands, mostly isab&] to form

distinctive submontane vegetation types that haoxeelrer been much
modified by deforestation, bush burning, and owezgrg. Grassland
forms a continuous cover on these highlands, wigwalow shrubs and
trees (Ficus spp., Euphorbia, spp.) but no climbescrambling plants.

Now we have come to the end of this unit. You ca@ Isdidn't ask you
any question in the course of the discussion. @fsm | didn't forget. |
know the discussion is bugged with so many strafge)y and jaw
breaking terminologies which, if care is not takemght have made the
whole exercise disgusting. | therefore wanted youun through the
pages and get acquainted or familiar with soménesé botanical names
and forest types.

If I am right in my thinking, then it would be adwable to go over this
lesson and then come back to answer the questedow bit would even
be an advantage, having read the questions befoireg gover the
reading. It will make you figure out the correcsauers without stress.
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SELF-ASSESSMENT EXERCISE

I Enumerate the uses of forest or vegetation to hudmah
. Attempt an explanation of each of the major vegatalypes.

3.5 Savanna

Savanna occupies nearly 80 percent of the landasirbf Nigeria,
extending from about 6°N to the northern borderthefcountry. This is
seasonal vegetation in which there is a closedeariy closed cover of
grasses at least 80cm high with flat, usually cejlieaves. Savanna is
usually burnt annually. On the basis of the denaitg proportion of
woody species, savanna is usually distinguished int

(@) savanna woodland, with fairly closed canopgdrand
shrubs,

(b) tree savanna, where the woody plants are sedite

(c) shrub savanna, where trees are absent, and

(d) grass savanna, where woody plants are absent

The various forms may exist side by side but tem@édcur in varying
proportions in the different zones into which saneans subdivided.
Keay's scheme is the basis for classifying savamieazones from the
south northwards into:

(@) Derived savanna

(b)  Guinea savanna

(c)  Sudan savanna, and
(d) Sahel savanna

The highlands in the zone bear distinctive grasBtege vegetation
types.

3.5.1 Derives Savanna

The traditional forest-savanna mosaic, occuring @diately north of
the lowland rainforest belt is called derived sanarrhe derive savanna
belt covers parts of Ogun, Oyo, Kwara, Edo, Dekaambra, Imo,
Benue, Cross River, Gongola and Taraba Stateshirgp8°30N in the
west and 6°40N in the east. It covers an area appately 75,707 sq
km (about 81% of the country) being the widest (al#40 km) north of
Okigwe. The dry season in this zones is about 3thsoand mean
annual rainfall is 1,440 - 1,780mm (NEST, 1991).

The vegetation of the zone is believed to have llegived from forest,
through prolonged .cultivation and annual burnifRge tender forest
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trees aare replaced in the zone by fire tolerargcisg, and the
vegetation changes rapidly in character over stistances, such that
low forests, dense woodlands, and thickets alterméth open tree and
grass savanna. The soil palm (Elaeis guineasisliisasundant in this
zone in which the typical savanna species are [RHmimliveri, vitex
doniana, ficus capensis, lophira Lanceolata, antieémpcardia acida.
Relict forest species include albizia spp, cola,spptc. The dominant
grasses in this belt are andropogon tectorum (soutiganba grass)
loudetia arundinacea.

3.5.2 Guinea Savanna

This is the most extensive vegetation zone in thentry, covering 50
percent of the land area. It occurs immediatelytmaf the derived
savanna belt in an area where the dry seasondlast6 months and the
annual rainfall varies from 1,020 to 1,520mm. Thairda savanna
encompasses much of the thinly populated middle region. Recent
developments indicate increased imigration of farnparticularly
operators of large-scale mechanized farms, intoatka and increased
movement and incipient sedentisation of cattle ensarencouraged by
government programmes of tse-tse eradication andadmtion of
grazing reserves. In the southern parts, Danialiieri is a common
tree while Andropogon gayanus replaces tectorunh@snajor grass.
Northwards, Afzelia africana and isoberlinia spgplace Danniellia as
dominant trees, while hyparrhena spp., Andropoggp.,s and
schizachyrium become common dominant grasses. &saganna is
thus sometimes divided into southern and northemeg, but on the
bases of structure and species composition it rmayrduped into:

(@) mixed deciduous woodland, covering most of Miger and
Benue troughs,
(b)  Afzelia africana and semi-deciduous forestua

Abuja
(c) Isoberlinia - savanna; around Kaduna and ebben
southwestwards;

(d) A partch of Burkea africana savanna, nortthefkainji lake,
(e) Wooded savanna to the northeast of the zone.

3.5.3 Sudan Savanna

Except in the northwest where Sahel savanna octuss is the
northernmost savanna belt in the country, cove@n@50km band
running east to west. Mean annual rainfall is 510140mm, the dry
season lasts 5 to 7 months. Increased seasonraatityrregularity of
rainfall impose semi-arid conditions on the zonaes lthe belt currently
being ravaged by desertification. The vegetationtyjsically mixed
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combretaceous woodland with vitellaria paradozanterly Butyros
permum paradoxum, shea butter), Acacia Senegalcidcalbida,
zizyphus, Adasnia digitata (baoba), and piliostigreiculatum being
common trees: The common grasses in this zone Aaisida,
Branchiaria, panicum, Chloris, Digitata, and Erag) are mostly
short. Cultivation is intense, and together witha\he grazing, bush
burning and cutting for fuel wood and browse, hamtcbuted to
extensive desertification in the zone.

3.45 Sahd Savanna

This exists in the northern part of Borno StatereHiere is less than
500mm annual rainfall and the dry season lasts&/rtwnths. The main
vegetation layer consists of low-growing shrubs,stlyoAcacia spp.,
anogesus leiocarpus, balanites aegyptiaca, comnaipboanrisincta,
cardia rothiii, and salvadorapersica. Sorghum grasgominant. The
vegetation cover is sparse, the ground being badesandy under the
short bushes.

40 CONCLUSION

Every region, climatic belt, and or ecological zonas its peculiar
characteristics as well as its associated enviroteh@roblems. Having
identified the geographical distribution of Nigeridorest resources,
enumerating, and discussing their peculiarities,aneenow placed on a
better ground to be able to look into the probleamssociated with the
forest resources management in the country. Theurexwill therefore
focus on the problems of forest resources managemen

You can now fasten your seat belt and enjoy yoadire.
5.0 SUMMARY

Forest resources constitute a very great propodfoour environment,

the importance of' these God-given resources @ranwon knowledge at
both local, national and international levels. Ttleeat to these
environmental resources therefore calls for itpprananagement. And
in an attempt to do this, this unit focused on thpeographical

distribution of forest resources in the Nigeriandscape.

Several vegetation or forest types have been itshttogether with

their various sub-groupings. The associated chenatits were also
examined with a view to determining their probleshsnanagement.
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1.0 INTRODUCTION

We have just finished our discussion on the distrdn of forest
resources in Nigeria (that was in unitl). If yowlbremember, our
umbrella topic is forest resource management.

In this unit, we are going to continue our discassiThe topic we shall
be looking at is: problems of forest resources rgameent. Although
our major focus is on the local level (Nigeria), wall be setting
examples and some peculiar problems as relateuntrees other than
Nigeria. This posture would be taken because fomestources
management has come to be a very sensitive gledat |
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When we talk of problems of forest resources mamage, we are
referring to any action, or inaction by man andeothving things as
well as non living things that affect health andability of the forest.
This descriptive analysis can be qualified witht asvord. The word is
DEFORESTATION.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. outline the causes of deforestation
. discuss the extent and implications of deforestat

3.0 MAINCONTENT

3.1 Deforestation

Deforestation is the removal of forest and othemf® of vegetative
cover from a site without its replacement. Althoubis phenomenon
has occurred since the dawn of civilisation, repfmam various parts of
the world indicate that it is now on the increasge do increased
socioeconomic activities. Very often, also, thesports show that the
alteration of the landscape following deforestati@as led to economic
and environmental disasters.

3.1.1 Major Causes of Deforestation

The major causes of deforestation in Nigeria afggufadion growth and
the expansion of economic activities, including:

. logging or timber exploitation ¢ farming
. urbanisation

. farming

. bush burning

. firewood collection

. grazing, and

. infrastructural development

Apart from the outlined factors; there are someepttnown causes that
could affect the health of a forest. These othetofs may not be so
serious on the Nigerian scene. They are howevererg gommon
problem in most industrialised nations. We shalleheause to site some
of these factors in the course of this discussion
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3.1.2 Logging or Timber Exploitation

During the oil-boom years of the 1970s, there wasaasive increase in
construction activity which hightened the demandkoth construction

and furniture timber from forest in Ondo, Edo, Be#nd Cross River
States, but a substantial amount also came frosidauforest reserves.
There was a breakdown in the regulation of loggiotyvities in both of

these areas. And, as a result, the country's stgnchiop of valuable

species (e.g. iroko and the mahoganies) of merabbnsize has been
severelly depleted.

3.1.3 Farming

Outside constituted forest reserves, the main detation agent is the
farmer who recklessly clears the forest for foodefO75 percent of the
total forest area cleared yearly is by these fasm@EST, 199-1). In
the last few years, multinational companies angdacale, mechanised
farming enterprises have also joined the foresiraolg band-wagon in
the drive to derive raw materials locally and irage food production.
The current back-to-land policy of the governmemtiricrease food
production further aggravates the deforestatiorblpra. These factors
have created increases in the number of farmengirineg farmlands,
with corresponding pressure on forest lands and dlaenour for
dereservation of forest reserves.

It is still true that agriculture, in one form onaher, remains the
immediate cause of most deforestation. Shiftingivation accounts for
45 percent of all clearance of closed forest, comrakfarming and
grazing for a further 15 percent each, dams andsréa 10-15 percent,
and forestry for 10 percent. When allowance is madeplanting, the
next annual forest-loss in the world as whole sbpbly 11-12 million
hectares (Allaby, 1996). In the tropics, the daed mountain forests are
being lost much more rapidly than the rain forests.

Shifting cultivation was once widely practiced amntperate regions, but
now survives only in the tropics. It is a systemsabsistence farming
that begins with the clearance of trees and shitidm an area. Such
timber as may be of use is taken and the rest msnumnly burned,
clearing the ground and fertilizing it with woodhasCrops are then
grown and cultivation continues until the land bwaegpoor, and cannot
support any good yield. The operation then moveantther site, where
it is repeated, resulting in the permanent disagpe® of forest.

There is actually nothing new in the conflict bedémeagriculture and

forestry. Where forests and farms compete for lacwhfrontation
invariably presents victory to the farmers, for gwple reason that the
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economic return from farms always exceeds thavddts. If necessary,
the farmers can buy out the foresters. Yet forastsvital resources.

3.1.4 Urbanisation

The last twenty years have witnessed the creatfomew settlements
and the large-scale expansion of existing onesndtiking over forests
or some other form of natural vegetation. In Ajodaw Town in
Ibadan, in Agbara, Ogun State, on a very much tasgale, in Abuja,
the new Federal Capital Territory, forests and Waiods have been and
are being destroyed to make way for new cities enlistrial and
housing estates. The phenomenal growth of LagasgaBadagry or
Ikorodu roads amply illustrates the consequencesriodn population
growth. Nearly all the farmlands between Lagos kadodu have been
engulfed. Similar situations are found around Ilpeaiad Kano.

3.1.5 Bush Burning

Bush burning is another notorious agent of defat&st in Nigeria. The
burning results mainly from farmers who use if fland clearing,

herdsmen who use it to generate grass, hunteif wilklife,-and some

villagers to clear their surroundings. Under coltiice serves the above
useful purposes.But more often than not, the fyetsout of control to
consume adjacent non-target vegetation. Ultimatdgstructive bush
burning derives from careless disregard for theusabf vegetation,
perhaps because of lack of awareness or the attithat vegetation is
“bush” and a symbol of lack of "development"”.

3.1.6 Firewood Collection

Over exploitation for firewood as well as overgragis a major cause
of deforestation in the savanna. Clear-felling @es for commercial

firewood without any thought being given to regeti®n is a common

practice, even on land, such as the rocky slopeseoNaraguta Hills in

70’s, which should have been allowed to remain veadodOn the Jos
Plateau itself, trees roots appear to have beenetnout" for fuel so

that the possibility of self regeneration is slieven if the people could
afford to set aside land for this purpose. Else@eh#re problem with

firewood exploitation is that of species attritior. the cutting of those
tree species which are preferred as fuel, leavetgnd a less balanced
ecosystem.

3.1.7 Grazing

Overgrazing is a serious problem in the Sudan-Sdiedl where
overstocking abound .
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3.1.8 Air Pollution and Climate Change

Forest at high elevations and those downwind frobam and industrial
centers are exposed. to a variety of air pollutdinégg can harm trees
especially conifers. Besides doing direct harmJgmged exposure to
multiple air pollutants makes trees much more wahke to drought,
diseases, and insects.

In coming decades, an even greater threat to ®r@sispecially
temperate and boreal forests) may come from refimate changes
brought about by projected global warming (Mill&899) points often
results in serious damage to the vegetation. Irhitjle density livestock
areas of the savanna, excessive lopping for brdwasereduced many
trees to mere skeletons. AIR POLLUTION AND CLIMATEHANGE.

3.1.9 Infrastructural Development

The construction of infrastructural facilities, suas roads, airports,
educational establishments, gas and oil pipelirees donsumed large
areas of forest.

According to Skoup and Co. report, in the past &ary, the country had
been losing on the average, about 23,000 ha ofdhette forest estate
per annum through government dereservation. Fompbag 410 ha of

Ogba forest in the old Bendel state was used feegonent projects

and airport. The Army School of Artillery, the Nigen Defence

Academy, and the Police Mobile Training School hengether claimed

about 7,420 ha of forest reserves in Kaduna Skat&wara State, the
llorin airport claimed 1,140 ha of the Ajaokuta &sir Reserve (NEST,
1991).

3.2 Extent and Implications of Deforestation

Although the extent of deforestation in Nigeriadifficult to estimate
owing to lack of any country-wide resource survayailable records
indicate that the area involved is enormous.

Skoup & Co. reported that in the previous 30 yeabsut 23,000 ha of
the gazetted forest estate per annum were losbughr government
dereservation alone for execution of infrastrudtymeojects. (NEST,
1991).

In addition to the effects of these government skemeations,
indiscriminate bush burning clears large areasooédt land, leaving
behind it colossal socioeconomic losses to theonatror example, in
the 1982/83 dry season over 1,700 ha of plantgtiootuding those of
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two Agricultural Development Projects, were buBétween 1980 and
1982, over 900 ha of Gmelina pulpwood plantationOluwa Forest
Reserve, Ondo State, and 490 ha of pine pulpwoeadtation in
Anambra State, both established with loans from\ueld Bank, were
lost to fire.

The socioeconomic implications of these deforemtaprocesses are
quite disturbing. Acute shortage of both industtialber and fuelwood
are already with us while deforestation is alsdbmg us of numerous
shrubs and herbs of food and medicinal value, dlsaseraluable plants
genetic resources.

The loss in biodiversity and genetic resourceshmimagined from the
list of 484 species in 112 families compiled by I@ket al as species
threatened with extinction, the so called endardyplant species.

Deforestation is synonymous with the destructiorwdtllife habitats
and has drastically reduced animal populationsr f@ductivity, and
species diversity, while rare species are beingeatiened with
extinction.

Deforestation automatically means the loss of tltegation, which the
plant cover gives to the soil, against agents osien.

Accelerated runoff resulting from deforestationoatfive rise to flash

floods, very often with disastrous consequencéi$e@nd property. The

Ogunpa flood disaster at Ibadan in 1980, whichmuotai no less than 200
lives, displaced over 50,000 people and destroyegremt deal of

property is a case point.

In the savanna areas, the reduced infiltrationsratesociated with
deforestation adversely affect groundwater rechargkstorage.

40 CONCLUSION

Because vegetation has been regarded as an inéklaumunty of
nature, we have traditionally treated it casudll{fe have also regarded
its. Protection, functions and potential value faw materials supply
lightly.Yet, loss of vegetation cover is directglated to desertification,
accelerated soil erosion, declining soil produtyiand loss of farmland,
flooding, and siltation of water bodies, which aexious environmental
problems in the country. The great biological déisr of our natural
vegetation, particularly of the rain forest typefeo$ considerable
opportunities for developing new products. Pharmacals, foods,
flavours, and dyes.
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5.0 SUMMARY

In a large extent, human factors in form of socowexmic activities are
responsible for forest resources degradation.  &ever of such

activities were examined in this unit. They includleyging or timber

exploitation, farming, urbanisation, bush burnifiggwood collection,

grazing of animals and infrastructural developmedf. course, the
outlined activities in themselves pose no problenfdrest resources
management. Instead, their uncontrollable situationstitute the food
for thought.

The extent and implications of the said activitvesre also discussed
under this unit.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

Now we have come to the end of the discussionsooest resources
management. This unit would mark the end. We h#amsesl from unit

one with the study of the geographical distributddrour forest reserves
in this country. We went on to look at problemsoassted with the

management of our forest resources. Today we dialbiscussing
strategies for managing forest resources. As usiglyill not be strictly

limited to Nigerian cases. Management techniquegpiad in other parts
of the world may also form part of the discussigithough some of

these methods may not be familiar, it would be migediscuss them
after all, we are here to learn.

| hereby welcome -you to this part of our discussidPlease, give your
total attention, do not give room for distractiss that you can gain
maximally. Enjoy yourself!

2.0 OBJECTIVES

By the end of this unit you should be able to:

. explain the strategies for managing forest reseair
. mention some specific or special forest manageésteategies.
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3.0 MAINCONTENT

3.1 Management Strategies

Forests are of such importance that on economigngi® alone it is our
interest to manage them with care. Unfortunatetyyéver, much of the

land they occupy is capable of producing food, #mwugh history

forest have been cleared mainly to provide agucaltland. Today, the
proportion of the total land area that is forestades widely from one

country to another. This is not an entirely fairywi consider the

situation, because some countries also vary gremtlysize and

population density. Russia, for example, has 5tqrerof the world's

boreal forest and Canadian forests cover an areategrthan that of
Western Europe, but in neither country do foresisupy so large a
proportion of the total land area as they do inadapAt the other

extremes, Ireland, only 6 percent of which is fteds has large areas
that are unsuitable for trees.

In general terms, there are two major approachefr&st resources
management, which are reforestation and conservaii@tegies. We
shall be looking at these within the Nigerian cahtafter which we will
come down to some specific strategies. Probabliz st are common
to both local and international situations.

3.2 Reforestation

One of the best ways of countering deforestationrefrestation.
Figures presented by Nwobishi show that betweerl & 1985 - a
period that has witnessed the highest rated re&dres ever - a total of
about 30,000 ha, or about 10 percent of the andefrestation rate,
was reforested. The range gap between removal emelval is due to
lack of adequate funding, lack of cooperation mdlaisers, and lack of
appreciation by the public of the value of foreatsl forest cover, as
well as the narrow perception of forestry pracbgegoresters. The level
of funding for reforestation depend on the politicaill of the
government. The Nigerian government has realisatl dkier-exploited
areas need to be purposefully and vigorously reteteand has shown
some willingness to check wanton deforestation. hWicreasing
awareness that our forests and associated vegetater play key roles
in our agricultural production, sustenance of watesources, and
general environmental quality, Federal and stateegonents should
substantially step up their financial commitmentdforestation.

It has been suggested that a reforestation furmhefnaira per taxable

adults throughout the country to be ploughed batt some targeted
reforestation projects will not only be helpful iproviding a
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reforestation fund but also be beneficial in drivinome to everybody
the need to check unnecessary deforestation fuirtiser suggested that
the Federal and state governments should enlistabperation of large-
scale farmers and open-cast miners by includingheirr concession
agreements the need to rehabilitate and reforagt, woody species,
their areas of operation before quitting them.

Private individuals or communities should also becoeiraged to
establish and own woodlots by creating necessamgniives, such as
free or subsidised supply of seedlings, operatiorathinery, or rebates.
Ideas of social forestry should be fully develogedssist in tackling
both the magnitude and the diffuse nature of therestation needed to
address adequately the damages of deforestatiothelrSudan-Sahel
states of Sokoto, Katsina, Kano, Bauchi, and Bowitere shortages of
fuel wood are already critical, energy requiremeotsilld be met
through the establishment of energy plantationsvood-lots by the
communities and diversification of energy sources.

Furthermore, since forest ecosystems means manesmbad to the local

inhabitants, conversion of natural forests to ®ngpecies plantations
will, as the natural forest areas diminish, coogtitsome form of

deforestation in terms of loss of useful forest ponents like edible
fruits, nuts, vegetables and medicinal plants. Whalife population and

diversity are also reduced in plantations. To remius situation, we

herein. call for the redesigning of the species masition and structure
of our plantations in order to incorporate all #esther forest

components, including plant and animal speciesgoineatened with
extinction.

There is hardly any agricultural research institatéhe country which
has developed or is developing any system of magagbandoned
farmland for quick recovery, beyond mucuna plantiogtil recently,
the rehabilitation of eroded sites and sand duratiin were in the
same plight. However, in the past 10-15 years, istuthave been
initiated on the reforestation of degraded farmtamehd eroded sites
through the process of agri-silviculture wherebgbde crop production
is integrated with tree planting for fruits, vedd&g fodder, poles or yam
stakes. The adoption of agri-siviculture as ancadpiral land use policy
will be immediately helpful in checking deforestatiand its adverse
consequences, especially in the eastern statesainBra, Imo, Akwa
Ibom, and Cross River states as well as in EdolRelth state (the old
Bendel state). Agro-forestry practices, especiglgnting trees on
farms, could also help in reforesting and rehdiihig large tracts of
degraded farmland in the savanna, while contrilgutonfurther protect
the environment from desertification.
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Reclamation and stabilisation of degraded savammacreasingly being
purposed through reforestation. Drought-hardy amethtively fast

establishing trees are required for this purpoeeaddition to exotic
species now being used (e.g. Eucalypts) local asdralised trees
which could be used include Balanites aegyptiacdiosBRgma

reticulatum, Salvadora persica, Acacis spp., andaoar accidentle, and
Tamarindus indica. In the same way, fire-tolerapécses could be
planted in fire prove areas and as firebreaks arqlantations of fire-
susceptible trees. Monotes kerstingii, uapaca tagjee maranthes
(formerly parinari) currentellifolia, and combretumgricans appear to
be such fire-tolerant trees.

3.3 Conservation

From the foregoing, it is quite clear that the wagen cover of Nigeria,

both within and outside forest reserves, on drgland in wetlands, has
increasingly been under threat in recent years. dlerage Nigerian

appears to be either ignorant of the need to ceadéris valuable asset
or lack the resources to do so.

Formal action. to conserve Nigerian vegetationtethat the turn of this
century when the first forest reserve was cred@gd1939, most of the
existing forest reserves was created.

Today 9.6 million ha of land (a little more than p@rcent of the
country's land area) exists under forest reseiWsST). This includes
the 1.7 percent or so of the country's land aregepted specifically for
wildlife conservation (some reserves, parks andolate plots). Along
with the creation of reserves was the establishnoénd system of
administration and protection of the reserves. Tiret forestry
ordinance was promulgated in 1901 and the foundsitad the Forestry
Department, whose officers were to be known as exwasors of
Forests, were laid before the First World War beigalf14.

Emphasis is laid on forest reserves because they haen the most
effective ways of conserving our natural vegetatioflthough
vegetation by human activities probably no longests in the country,
the most mature natural vegetation types remaiforgst reserves.

Traditional methods of conserving natural vegemtsuch as reserving
certain areas for religious purposes, prohibitimgwood collection
from certain areas and on certain days, or stimgaonly seasonal
collections of natural products from forests, halagely been
overwhelmed by pressures from increased populatiot so called
"enlightenment”. Traditional farming practices hadistinguished
farming areas from protected forest which were @x@dl only for
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occasional collection of large trees for making lsuwbjects as large
wooden gongs (Okoro in Igbo), logs for seats inntaguares (Ogwel,
dug-out canoes or totem poles. They had also deyeod long fallow
periods, which permitted a high level of soil annp vegetation
between one period of cropping and the next. Thesegn systems of
land use have, unfortunately, succumbed to thespres of increased
population.

Apart from reforestation, which has already beesculsed, several
conservation measures may be suggested to tacklepribblem of
deforestation. They include effect monitoring offadestation, public
enlightenment, fuller utilisation of available woorksources, the
development of multipurpose forest ecosystems,t@anforcement of
existing legislation.

Federal government should view deforestation asriss ecological
disaster. It should set up a monitoring system aédlect data on
deforestation and ensure that Federal assistaneediogical disaster
areas includes full assessment and revegetatioall cdiffected areas
within and outside constituted forest reserves hBeederal and State
governments should sustain the present active dgmpagainst
deforestation down to the village level emphasizthg benefits of
vegetation and the disastrous consequences of edéhtion without
replacement.

Fuller utilization of available land resources abualso help to check
deforestation. For example,. proper manipulation(adfow vegetation

through the introduction of profuse litter-produgior nitrogen-fixing

species would accelerate the pace of fallow regoard thereby relieve
pressure on forest lands.

Deforestation could also be checked through mdieieft utilisation of

harvested wood resources. Since one of the mamroeaic effects of
deforestation is the rapid depletion of the stoékfarest resources
required by the economy, greater use of enormoastdies of wood

currently left in the forest by loggers or wastacsawmills or burned in
farming will help to extend the life of the exiggiforests.

Other conservation strategies yet to be fully esgadoinclude the
development of multipurpose forest ecosystems thatld support
grazing, in addition to providing other benefitspecially in the Sudan -
Sahel belt now experiencing acute shortages of $&anaterial.
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3.4 Some Specific Management Strategies

The total volume of wood produced by a particulaarsd of forest
varies as it goes through different states of gnowhd ecological
succession (figure I.1). If the goal is to proddieel wood or fiber for
paper production in the shortest time, the foresisually harvested on a
short rotation cycle, well before the volume of woproduced peaks
(point A in figure 1.1). Harvesting at point B img@ire 1.1 gives the
maximum yield of wood per unit time. If the goalhgh-quality wood
for fine furniture, managers use longer rotatiandevelop larger, older-
growth trees (point C in figure 1.1), whose ratgawth has leveled off
and is much lower than that of young trees.

There are two basic forest management systems ageth-and uneven
aged. With even-aged management, trees in a gitEnds are

maintained at about the same age and size. A rgaglr of even-aged
management, sometimes called industrial forestsy,to grow and

harvest trees using monoculture techniques. Thisadkieved by
replacing a biological diverse natural forest watlsimplified tree farm
of one or two fast-growing and economically dedeadpecies that can
be harvested every 10-100 years, depending on ibecies.

Crossbreeding and genetic engineering can imprhoeetiality and the
guality of tree-farm wood.

Even-aged management begins with one or two csttoicall or most

trees from an area, then the site is usually répthwith seedlings of
one or more species. -In a natural forest, deadfateh trees are seen
as vital wildlife habitats and integral parts otural cycle of decay and
forest renewal. In most industrial forests, they dewed as debris to be
removed and burned to make way for the growth a@nted tree

seedlings.

Even-aged management of an area leads to more agesh-
management of that area. Once a diverse foresbéas cleared and
replaced with even-aged strands, the only econdrthaag for timber
companies to do is to keep repeating the procesimguown a strand
of trees before it turns into a true forest. In reaged management,
forests are viewed primarily as lumber and fibectdaes, and old-
growth forests are seen as timber going to wagterahan essential
centers of the earth's biodiversity and ecologitaigrity.

In uneven-aged management, a variety of tree spétia given stand
are maintained at many ages and sizes to fosterahakegeneration.
Here the goals are biological diversity, long-tegpnoduction of high-
guality timber, a reasonable economic return, anttiple use. Mature
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trees are selectively cut; the removal of all treseased only on small
patches of species that benefit from such a peactic

3.5 Harvestingof the Trees

Once loggers can reach a forest, they use vari@tisauds for harvesting
the trees. With selective cutting, intermediate-agenature trees in an
uneven-aged forest are cut singly or in small gso(group selection),
creating gaps no longer than the height of thedstgntree. Selective
cutting reduces crowding, encourages the growtioohger trees, and
maintains an uneven-aged stand of trees of diftespecies. It also
allows natural regeneration from the surroundiegsr thereby avoiding
the financial and environmental costs of site prafien (usually by
bulldozer or herbicides) and planting of treesraftear-cutting. If done
properly, selective cutting also helps to protéet site from soil erosion
and wind damage.

And unsound type of selective cutting is high gngdior clearing,
which removes the most valuable trees. This practommon in many
tropical forests, ends up injuring one-third to tthads of the remaining
trees when they are knocked over by logging equipirae by the large
target trees when they are felled and removed.

Some tree species grow best in full or medium satdight. Such sun -
loving species are usually harvested by shelterdnmoatting, see-free
cutting, or clear-cutting. Shelter-wood cutting ares all mature trees
in two or three cuttings over a period of aboutyBars. The first cut

removes most mature canopy trees, unwanted tregespand diseased,
defective, and dying trees. This opens the folest to light but leaves

enough mature trees to cast seed and to sheletngyseedlings some
years later, after enough seedlings take hold¢cangecut removes more
canopy trees, although some of the best maturs e left to shelter
the young trees. After these are well establisloadthird cut removes
the remaining mature trees, and the even-aged sifngung trees

grows to maturity.

This method allows natural seeding from the besedrand keeps
seedlings from being crowded out. It leaves a yairatural-looking
forest that can give a variety of purposes;' ibdlslp reduce soil erosion
and provides a good habitat for wildlife. The danigethat loggers may
take too many trees in the first cut.

Seed-tree cutting:  harvests nearly all of a staimééss in one cutting,
leaving a few uniformly distributed seed - prodgrirees to regenerate
the stand. After the new trees become establigshedseed trees may be
harvested.
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Clear-cutting: is the removal of all trees fromaea in a single cutting.

The clear-cut area may be a whole stand, a strip, series of patches.

After all trees are cut, the site is usually refbee; seed is released
naturally, b the harvest, or artificially as forst broadcast seed over
the site or plant seedlings raised in a nursery.

On the positive side, clear-cutting increases timjgeld per hectare,
permits reforesting with genetically improved steosf fast growing
trees, and shortens the time needed to estabfiswatand of trees.

However, clear-cutting, leaves ugly, unnatural $brepenings and
eliminates any potential recreational value foresalsdecades. It also
destroys and fragments some wildlife habitats ahds treduces
biodiversity and disrupts ecological integrity. Eownmental

degradation from clear-cutting above ground is obsj but equally
serious damage occurs underground from the losturgdi, worms,

bacteria, and other microbes that conditions sl laelp protect plants
from disease.

Furthermore, trees in stands bordering clear-cuidasarare more
vulnerable to being blown down by windstorms. Lasgale clear-
cutting on steep slopes leads to severe soil arpsediment water
pollution, and flooding.

A variation of clear-cutting that can allow a suséble timber yield
without widespread destruction is strip cuttingstiip of trees is clear-
cut along the contour of the land, with the corridarrow enough to
allow natural regeneration within a few years. Aftegeneration,
another stip is 'cut above the first, and so ons &BHows a forest to be
clear-cut in narrow strips over several decadels minimal damage.

3.6 Conservation: A Shared Concern

Nigeria's forest reserves are managed and protdntestate forestry
services, which also control the commercial remmifdiorest products
from lands outside forest reserves. At the Fedexal, the Division of
wildlife management of the Federal Department ofreBtyy and
Agricultural and land Resources, in the ministry Agriculture and
natural Resources, has responsibility for consgmainatters in the
country.

The idea of environmental conservation as a shawadern between the
government and the public was slow to catch in N&gelhe first non-
governmental organization (NGO) with a commitmemntcbonservation
was the Nigerian Field Society, which was establisim 1930. The next
one was not established until 1970. One of the iappy developments

124



ESM 106 MODULE 3

of the last few years has been the formation okmisdvorganisations
interested in promoting the conservation of natwedetation in the
country. Thus, from being a largely government iedfaconservation
has become a shared concern between governmepeapkt.

40 CONCLUSION

Sound forest management provides us with foresdymts on a
sustainable basis. The forested area is increasingany high latitude
countries, including Britain, and many will be iresing overall
(Allaby, 1996). If we wish to reduce the rate atiebhprimary tropical
forests, particularly Nigerian forests are beingackd, better forest
management will suffice. Far more radical econonsocial, and
political reforms will be needed.

5.0 SUMMARY

This unit concerned itself with discussing the ngg@maent strategies for
forest resources. Two general approaches thatef®restation and
conservation were elaborated purely within the Nagecontext. Some
other specific management strategies which are motess associated
with the developed nations were also discussedt blothe techniques
highlighted were not without some levels of envir@ntal implications.

As such, the discussion touches oSn some of th&cemipns of these

management strategies as concerned the environment.

As a matter of fact, management of forest resouoce®gserve should
also involve harvesting the resources. The disonstierefore covered
some harvesting management strategies.

6.0 TUTOR-MARKED ASSIGNMENT

7.0 REFERENCESFURTHER READING

J. G. Simmons (1991) Earth, Air and Water Resourcesl
Environment in the late 20th century.

Michael Allaby (1996) Basic of Environmental Scienc
Miller (1999) Environmental Science, Working witetEarth.
NEST (1991) The Nigeria's Threatened Environment

OKOZIE (1999) Environmental resources Managemeut Bducation
in Nigeria. An Agenda for a Change

125



ESM 106 ENVIRONMENTAL RESOURCES MANAGEMENT

UNIT 3 ATMOSPHERE: GLOBAL WARMING AND
OZONE LAYER DEPLETION

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 The atmosphere
3.2 Layers of the Atmosphere
3.2.1 Temperature
3.2.2 Electrical properties
3.2.3 Composition
3.3 Ozone layer depletion
3.3.1 Chemistry of Ozone layer depletion
3.3.2 Consequences of Ozone layer depletion
3.4  Concept of Global Warming and Greenhouse Effect
3.4.1 Greenhouse Gases
3.4.2 Consequences of Global Warming
4.0 Conclusion
50 Summary
6.0 Tutor-marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

So far, we have discussed on number of environrhenégagement
iIssues. A lot of the topics discussed seem rarepaololably attract the
attention of the common man and even when seerherpages of
papers. Others were so common that we tend to dage of their

importance. One of such topics is the air resouncasagement, which
we shall be discussing today.

You may be asking the question, why do we haveadtaldr about air
resource management? Is air no longer free and fioegng? Can
anybody or national, control the air that flows ward/ Well, you may
continue asking why this, why that, from now tdihtorrow. But | want
to let you know that the open space that you segealour head has a
limit. Not only that, it is also demarcated (relaly), and each layer has
a specific impact on you and the environment. Yauwd ayour
environment on the other hand can as well impacth@® open space
called the atmosphere both positively and negativéés, that's right!
You are now waking up.

We shall therefore be discussing about the atmaspits classification
ozone layer depletion and its chemistry, as welhasconsequences of
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ozone depletion. We will also look at the concegitglobal warming,
its effects and green house effect.

It is therefore hoped that at the end of this lasgou should be able to
appreciate the importance of the essence of magaginair resources.
Have a nice reading.

2.0 OBJECTIVES

At the end of this unit you should be able to:

. outline the layers of the atmosphere.
. outline the Chemistry of the Ozone layer Depletio
. explain the consequences of ozone layer depletion

Mention the consequences of global warming.
3.0 MAIN CONTENT

3.1 TheAtmosphere

The atmosphere is our air resource. It is a thimelpe of life-
sustaining gases surrounding the earth. The atmeospk divided into
several spherical layers characterised by abruggds in temperature,
the result of differences in the absorption of maag solar energy.

If the earth is compared to a lemon, the atmospbarebe compared
with the skin of the lemon. The atmosphere clingistly to the Earth by
the attraction of gravity. The atmosphere servesmoderate the
extremes of heat and cold on the Earth. Duringdtheas the heat of the
sun penetrates the-air and warms the Earth, thesptmere traps this
heat so that it escapes more slowly into spacejngake night warmer
than it would be without this effect. The atmosghatso protects the
earth's inhabitants to some extent from meteoroddgarticles, cosmic
rays, radiation from the sun, stars, atmospherst dad other harmful
gases.

The atmosphere is in constant motion due to thehEBarotation and
changes in temperature and pressure. The sometimlent changes
that take place in the atmosphere are experiencdgacth as weather,
wind, ocean currents, lightening and rain bow-lamgasses of air
moving above the earth's surface can cause changegather and
produce winds with speeds of over 160km/h. Vitattenges of matter
and energy occur between the atmosphere and trengcevhich are
vast reservoirs of heat moisture and carbon dioxideded by the
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atmosphere. The atmosphere in turn, supplies osedaces with the
energy of motion that produces ocean currents.

3.2 Layersof the Atmosphere

According to Okebukola (1997) scientists have dmvetl a three
classification system for the atmosphere on theslwds

1. varying temperature
2. varying electrical characteristics
3 varying composition

3.2.1 Temperature

Based on temperature, the atmosphere has fivenglisshed layers.
These are: troposphere, stratosphere, mesospheate icanosphere
(exosphere).

The troposphere extends up to 10km above the gasthface. It is
characterised by a decrease in temperature witreasog altitude.
Winds in this layer move mostly in a vertical diieq.

1. Above 75% of the mass of the earth's air is doum the
atmosphere's innermost layer, the troposphere. ufin@ut the
earth's long history, the composition of the trqgeese has varied
considerably. Today, about 99% of the volume odic)elry air in
the troposphere consists of two gases: nitrogeto] #hd oxygen
(21%0. The remainder has slightly less than 1% rar(fr),
0.036% carbon dioxide (Gf) and trace amounts of several other
gases. Air in the troposphere also holds water wapoamounts
varying from 0.01% by volume at the frigid poles5% in the
humid tropics.

2. My friends, it is unfortunate our interestingselission has run
into these chemical jargons. It is a pity | canmelp but present it
this way. Although | know not many of us are faaniliwith
chemistry and its mathematics, we just have tonletat this
juncture in order to be able to get the realitytred much talked
about ozone layer depletion.

The stratosphere extends up to 40km above thén eend is
characterised by an increase in temperature witlreasing
altitude and by jet streams that move mostly inacaiziontal
motion. The distinguished feature of the stratospli®the ozone
layer, which is located between 16 and 32 km albogearth.
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The mesosphere extends up to 65km above the ewattis aharacterised
by a rapid rise in temperature with increase algtu

The highest layer of the atmosphere, the exospbeosphere, extends
beyond the atmosphere. The density of the air iswan this layer that
the concept of temperature loses its customary mgabltraviolet rays
fill the exosphere and faint glows called zodialgiht that are due to
sunlight reflected from particles of meteoric doisginate in this layer.

3.2.2 Electrical Properties

Scientists also divide the atmosphere into layens tioe basis of
electrical properties. Overall, they recognise aaditral atmosphere,
which. lies about 60km and ionosphere above it. Tdmosphere, a
region of electrically charged particles, or ionaymbe divided into
regions according to the degree of ionization.

3.2.3 Composition

In the lower regions of the atmosphere, up to ahO0kilometers above
the earth, turbulence causes a continuous mixinghef constituent
elements of the atmosphere so that the composigomelatively
uniform. These regions make up the homosphere. &lbis is the
heterosphere where various constituents tend taraep out. The
concentrations of heavier elements, such as niroged oxygen,
decrease with increasing altitude, so that evelytuhé atmosphere is
dominated by the light elements, such as heliumhaldogen.

3.3 OzonelLayer Depletion

A lot has been discovered about the earth, andait®us components
have been classified in line with their functiondaconstituents. The
ozone layer is one of such classes. It-can be didteto an umbrella,
which shields mankind from dangerous ultravioletsraf the sun. An

illustration of this is in the event of heavy ralf and individual suffers
discomfort if he/she removes his/her umbrella whstirelds one from
the effect of the rains. This is exactly the ca#é the ozone layer in the
atmosphere, the depletion of which has thrown tbddanto a fidgeting

state, and of which the scientific world has beamtically searching for
a solution.

The depletion of this layer from the atmosphere Ib@sn not to have
only far reaching effects on mankind, animals, aedetation known
but can lead to a change in global climate whidhafiect everybody if
allowed to continue. The depletion of the ozonestagauses a lot of
dangerous ailments which include cancer and cdtaeaw also causes
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lower crop yields and has a 'green-house' warmifigcte on the

atmosphere. The destruction of the ozone layer sase result of the
emissions of chlorofluorocarbons (CFCs) used irosas, packaging,
air-conditioning and refrigerators. Scientists loé tAntarctic survey in
the United Kingdom were the first to discover thaehin the ozone
layer and it was believed to have been caused éyidal pollutants.

3.3.1 Chemistry of the Ozone Layer Depletion

The University of California scientists, called Rand, has wondered
about an important industrial chemical called obilorocarbons

(CFCs). This compound that was invented about d@be 30s has been
found to have very important applications becalmssy thad desirable
physical properties, and one very important chelmicaperty is that

CFCs are essentially inert. They do not react astithing, so they don't
react with living organisms, including humans. Tleeg therefore non-
toxic, and perfectly safe around people, if any feylinders of these
gases were emptied in crowded room, nobody wouideo

Industries the world over, have been using abouatildon tones of
CFCs every year, and ultimately end up in the apheee. This
consideration made Rowland curious and he theredpezulated that
the CFCs, once in the atmosphere, would move slawdyto the
stratosphere, which may take a maximum of abouwte2bs to attack the
ozone layer.

His reaction he explained experimentally when hentbthat ultraviolet
(UV) light can break of CFCs molecules (step 10 dkiog chlorine
atoms out of them.

Fig. 13.2
F Cl — Cl(stepi)

(@

Cl Cl Attack Chlorine
Cl+O; > CIO =02 (step i)

Source: Ahove (2001)
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He discovered that if he included some ozone irdastion vessels, the
chlorine atoms destroyed it, thus, liberating digtooxygen (step ii).

So, the so-called chemically inert CFCs will reidgiou expose them to
highly energetic UV light. Rowland's work led hira the conclusion
that the actual chemical culprit was not just tlae thlorine atom, but
rather an unusual molecule made up of one atorhlofine and oxygen
called chlorine monoxide - CIO. He thus further lexps how this CIO
continues to deplete the ozone layer with the egusbelow:

Breaks up

ClO —» CI+O Step iii
CO+0;, —, CIO+0O step iv
O+0 >y 20 step v

When CIO absorbs UV light, it splits into chlorineom and one-oxygen
atom, each of which can attack ozone molecules.Cl@eis not used up
in the process, and can go on and on, destroyirr@ ogmpne molecules.
CIO is infact what is called catalyst in chemistry.

3.3.2 Consequences of Ozone Layer Depletion

With less ozone in the stratosphere, more bioldigicharmful
ultraviolet radiation will reach the earth's sudaclrhis form of UV
radiation damages DNA molecules in animals inclgdour very skin.
Do you realise that for every 1% loss of ozone ¢etmda 2% increase in
the UV radiation striking the earth? And conseqlyeletading to 5% -
7% increase in skin cancer?

The following are the effect of ozone depletion:

1. Increase in the cases of skin cancers running millions
annually. This includes curable and incurable eanc

2. A sharp increase in eye cataracts (the cloudinthe eye that
causes blurred vision and eventually blindness apgiere
sunburn in people and eye cancer in cattle).

3. Suppression of the human immune system whichidvieduce
our defences against a variety of infectious dissaan effect
similar to AIDs virus.

4. Decreased yields of important food crops suctoas, rice, soya
beans and wheat, due to gradual loss of chlorbphplants.
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5. Reduction in the growth of ocean phytoplanktbat tform the
bases of ocean chains veins and help remove cdibride from
the atmosphere.

6. Degradation of points (building, etc), coloursnh exposed to too
much sunlight), plastics and other polymer makeria

7. Increase in global temperature and its attendant
consequences.

3.4 Concept of Global Warming and Green House Effect

The green house effect can simply be describedhasheating or
warming of the earth's atmospheric layer. The &dtmosphere, like
the glass of a green house traps the sun's heasutilight warms the
earth but the heat that is generated is reflecyetevestrial or infrared
radiation and cannot easily escape the atmospheraube the green
house gases block the radiation and send some hzfck toward the
earth, thus adding to the warmth of the earth'asar

The glass-roofed structure in which plants are grow called a
greenhouse. Usually, the walls are also made afsgla green house
creates an artificial environment by careful cohtfotemperature, light,
humidity, air quality, soil moisture and heat leszel

Like the glass walls of a green house, the atmasphe nearly

transparent to short wave and visible solar ramhatPart of the energy
absorb by the earth is radiated to the atmospleteng wave infrared
radiation. Because it contains carbon dioxide amatewvapour, which

absorb much of the long wave radiation before garédiation back to
the surface of the earth. This causes the earthitangtmosphere to
warm up which had remained nearly constant ungl #th century

when the burning of fossil fuels such as coal, fuiklpetrol, kerosene,
diesel and natural gas began to release largeijeawmtf carbon dioxide
into the atmosphere.

The combustion of fossil fuel has brought aboutwaer-increase in the
carbon dioxide concentration in the atmosphere.rapal eradication of
the tropical rainforests is depleting the earthlanp growth and
diminishing their capability for absorbing carbonioxdde. The

unabsorbed carbon dioxide rises to the upper atheospand blocks the
re-radiation of solar energy back into space. Tinecipitates a global
temperature increase called the "green-house &fiduth scientists say
Is causing the ice caps to melt.
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34.1

Green House Gases

These green house gases are projected to causeciase in the
average temperature of the troposphere. Accordirgilter (1991), the
major ones are:

PopdE

34.2

carbon dioxide
chlorofluorocarbon (CFC)
methane

nitrous oxide

Consequences of Global Warming

A warmer global climate could have a number oksible

effects. One is changes in food production, whictld increase
in some areas and drop in others. Current climatdefs project
10 - 70% declines in the global yield of key foads and a loss
in current cropland area of 10 - 50% especiallymast poor

countries.

Global warming would also reduce water supphesome areas.
Lakes, streams, and aquifers in some areas tha pawided
water to ecosystems croplands, and cities for cestuwcould
shrink or dry up altogether. This would force thatie

population to migrate to areas with adequate wsu@plies - if
they could.

Global warming will also lead to a change in thake up and
location of many of the world's forests.

Climate change would lead to reductions in hiedsity in many
areas. Large-scale forest diebacks would cause extisiction of
plant and animal species that cannot migrate w awe@as. Fish
would die as temperatures. soared in streams akes,| and as
lowered water levels concentrate pesticides.

In a warmer world, water in the world's oceamsild expand and
lead to a rise in sea level. The warming at thegaualill cause ice
sheets and glaciers to melt even partially andetherising the
global sea level.

Global warming also poses threats to human line&ticording to
the 1995 International Panel on Climate Chang€QPreport,
global warming would bring more heat waves. Thaild double
or triple heat related deaths among the elderty people with
heart disease.
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7. Atmospheric warming also affects the respiratdrgct by
increasing air pollution in winter months and easing exposure
to dusts, pollens, and smog in summer months.

40 CONCLUSION

The problem of global warming and ozone layer degieis universal,
being a global village, Nigeria shares in its caussces and human
and the biodiversity. Except concrete and urgeepsstare taken this
problems will remain with us. Nigeria is alreadyitey steps in ensuring
that ozone friendly chemicals are used in our ‘shdes that produces
insecticides, paints, and foam making industriesréMof such actions
will yield better results for this and future geaigons.

5.0 SUMMARY

We have been talking about air resources managenterthis, we
examined air as an environmental resource in whighattention was
focused on the atmosphere. Three standard clag®ficsystems of the
atmosphere on the basis of temperature, electcicatacteristics and
composition was made. The ozone layer depletioemisiry of the
ozone layer depletion and its consequences, theepbnof global
warming and green house effect as well the consegseof global
warming were also treated.
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1.0 INTRODUCTION

This unit will be focused on air pollution. As y@o through this unit
various sources of air pollution and their typedl we considered.
Various forms of pollutants will be articulated inding the ones that
are common in the Nigerian atmosphere.

The effects of these air pollutants especially omans will be stressed.

Their effects on plants and other aquatic organisntisbe mentioned
including acid rain or acid deposition.

20 OBJECTIVES

At the end of this unit you should be able to:

) mention examples of pollutants especially the anes
Nigeria
) outline the consequences of air pollution on humans
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3.0 MAINCONTENT

3.2 Sourcesand Typesof Air Pollutants

Most pollutants in urban areas enter the atmospinene the burning of
fossil fuels in both power plants and factorieat{ehery sources) and in
motor vehicles (mobile sources). In car-cloggedsitsuch as Lagos,
Port Harcourt, Benin etc, motor vehicles are resjime for 80 - 88% of
the air pollution.

Generally, there are about five principal sourcds atmospheric
pollutants:

(@)  industrial and mining processes;

(b)  fuel combustion (including fuel wood burning,dh fires, and
flaring of natural gas);

(c) waste disposal by burning;

(d) road traffic and other abrasive forces whiciseadust from the
ground, and

(e) naturally occurring pollutants, like pollenoses, and
bacteria.

In many industrial processes, substances with sifen odours,
fluorides, and beryllium are emitted to pollute tag. Mining may
produce some gaseous pollutants, such as oxidsglmfur, but by far
the most important and wide spread are the dusicles which can
present very severe health hazards to workers. E¥@m man's health
is not directly affected there can be importantneeoic effects from
damage to materials, vegetation, and livestocka®@egional scale, the
production of chlorofluorocarbons (CFCs) for a e#yiof uses, such as
solvents, refrigerator fluids, and spray-can prigms$, is of concern
because of their ability to destroy stratosphetipper atmosphere)
ozone which shields man from the direct impactlofwuiolet rays from
the sun.

Fuel combustion releases most of the nitrogen aghsr in the fuel,
mainly as oxides of nitrogen and sulphur and methamong others.
When incomplete combustion of any liquid fuel o visible plume,
which is normally accompanied by fine suspendedig@s, may be
emitted. Incomplete combustion of waste may leathéoproduction of
very irritating and potentially harmful compoundsch as hydrocarbons
and aldehydes.

Human beings face the hazards of fumes emitted frahicles,

especially in urban centres with heavy road traffibe exhaust tunes
from diesel-burning vehicles contain oxides of agen. Such vehicles
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also emit black smoke if the engine is poorly mam#d. Petrol engines
give out a mixture of hydrocarbons, including carbmonoxide and

oxides of nitrogen and lead. In certain circumstgncomplete photo-
chemical reactions can occur between the compomémtshaust gases,
giving rise to toxic compounds. Where air is stagna&xhaust gases
from car and generators will accumulate, leadingyte irritation, plant

damage, and even fatalities.

In the category of naturally occurring pollutantdust and other
suspended aerosols are the most important. Dust coagist of a
mixture of both inorganic and organic substanceshsas sulphur
released by sulphate fertilizers, silica, alumilmag, ferric oxide, and
various salts.

3.3 Evidenceof Air Pollution

That our air is far from clean is clear from manhydses of our pollution
in the country.

3.3.1 Dust Pollution

Dust particles, which are the most evident air ygatts, have many
sources in the country.

Vehicular traffic is an important source. It wasireated that the annual
amount of dust kicked up in the air by the coustmbtor-vehicles were
612,000 tonnes and 181,000 tonnes for unpaved avedproads,
respectively (NEST, 1991).

The intensity of the harmattan dust haze, whichamby disrupts traffic
but also causes respiratory infections, has beserebd to be on the
increase. The total annual harmattan dust load dwercountry was
estimated to have increased from 160,000 tonnekd#® to between
300,000 and 600,000 tonnes in 1988 (NEST, 1991).

In addition, about 584,000 tonnes of smoke pagiglere estimated to
be emitted annually into the atmosphere from thenibg of about 80
million cubic meters of fuel wood. The burning of astimated 18.25
million tonnes of domestic waste is capable of wing about 58,400
tonnes of dust into the air annually.

There is also evidence of severe dust pollutiosdiye industries in the
country, notably cement and steel. Akeredolu oletikiln stack dust
losses of between 1 and 4 percent of clinker preddmm two cement
plants. These values were found to be rather higbnwcompared with
an average kiln stack dust loss of about 0.15 pérfoe similar cement
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plants in Germany. (NEST, 1991). Recent estimatesdfist pollution
by the Alada steel plant indicate that more thamnc2®es and as high as
62 tonnes of dust, made up of oxides of calciummeamm, sulphur
and iron, could be discharged into the atmospheneally.

3.3.2 VehicleEmission

The oil boom of the 1970s has accelerated the aht@motor vehicle
utilisation by almost 300 percent during the ldseé decades. In large
cities such as Lagos which suffer from traffic cesigon, with peak
hour operating speeds of less than 10km per hioaire is high emission
rate of carbon monoxide and sulphur dioxide frortromobile exhaust.
Values far greater than the limit of 0.03 parts meitlion (ppm)
recommended by the World Health Organization haenlrecorded for
many of our cities.

The current specification of lead in gasoline salthe country is about
0.74qg per liter. On the basis of about 20.22 milliders of gasoline

being consumed per day in the country in 1985 as wstimated that the
annual emission of lead into the Nigerian environingas about 5,200
tonnes.

3.3.3 Fuel Combustion

Fuel combustion for commercial primary energy pwigun in the
country was estimated to be capable of emitting@@ltonnes of dust
particles, 1.2 million tonnes of oxides of nitroge$ 760 tonnes of
oxides of sulphur, and about 73,500 tonnes of garbonoxide into the
air. This is aside from the thousand generatorsd uge standby
electricity sources that are capable of pollutimg atmosphere.

3.3.4 BiomassBurning

Isichei and Akeredolu estimated that about onel thirthe more than 60
million hectares of the Nigerian savanna is buraedually. This would
result in the annual loss of about 269 million tesf nitrogen into the
air. In addition about 1 million tonnes of nitrogenemitted annually
into the atmosphere through burning of the semiddews forest.

3.3.5 Stedl Plant Emission

Nigerian has two integrated steel plants locatedlladja and Ajaokuta.
It is estimated that the Ajaokuta Steel CompleX ethit 5,600 tonnes
of sulphur dioxide per year into the atmosphere rwh®mpeted.
Additional gaseous emissions expected from thel sténg mills at
Jos, Katsina and Oshogbo which utilise billets friva steel plants, and
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those at Enugu and Kano, which make use of scrags,probable
contributors to the potentially high level of atydfound in the Lagos,
Kano and Warri, Port Harcourt belts.

3.3.6 Conclusion

There is undoubtedly a good indication that, inasilempt to improve
the quality of life of citizens through industrizdition, Nigeria is

releasing increasing amounts of pollutants into #tmosphere. The
hydrocarbons of petroleum refineries, the dust &unmes of metal

melting and cement works, the odorous gases of icla¢rand allied

industries, the carbon monoxide and oxides of sul@md nitrogen of
internal combustion engines, the charred partieudaid sulphur dioxide
emissions of pulp and paper industries, for instamee all pollutants,
which are increasing the acidification potential tfe Nigerian

environment; manifesting in increasing damage keda soils, plants,
animals, forests and fisheries. In addition, atrhesig pollution poses a
number of health hazards.

Our government and our people must take necesstipnan order to
slow down and eventually reverse the deterioratibthe atmosphere.
No wonder, Hayford Ahiadu in his article tilted:veag the ozone layer
in The LASU Geo planner vol. |, 1993, made a claroall for people
and governments to think of generations to come taypdo build a
better tomorrow for them by putting social benefist analysis, ahead
of their private benefit cost. Why don't you heled tlarion call?

3.4 Effectsof Air Pollution
3.4.1 Effectson Humans

Your respiratory tract is made of thousands of tiait help filter the air.
The hairs in your nose filter out air pollutanthieTsticky lining of your
upper respiratory tract sticks captures little jolas and dissolves some
gaseous pollutants. The process of sneezing arghswiare means of
naturally expelling these pollutants buy our resairy system.

Years of inhaling these pollutants (including snmgRican overload and
break down these natural defenses, causing ornigami respiratory
diseases, which include:

1. Lung cancer

2. Asthma

3 Chronic bronchitis evident with regular inflamiva and
damage to the cells lining the bronchi and brornielsiocausing
mucus build up, painful coughing, and shortnedsreéath.
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4. Emphysema. This is the irregular damage to ais r alvoli
resulting abnormal dilation of air sacs, lossuwofd elasticity and
acute shortness of breath (Miller, 1999).

Note that elderly people, infants, pregnant womamgd people with
heart disease, asthma or other respiratory diseasesspecially prone
to air pollution. On your own part, kindly educated save guard them.

The reaction of carbon dioxide with haemoglobirihia red blood cells
reduces the propensity of blood to carry oxygens filnders perception
and thinking, slows reflexes and consequently leads headaches,
drowsiness, dizziness and nausea. It can also a@enkeart attacks in
people with heart diseases.

Sulphur dioxide results into some constriction feé airways in healthy
people with asthma. Severe exposure leads to comdgimilar to
bronchitis. Sulphur dioxide and suspended partidest to form more
hazardous sulphate particles, which are inhaledenteeply into the
lungs than sulphur dioxide (§0and remain within the body for long
(Miller, 1999).

3.4.2 Effectson Plants

There are some gaseous pollutants e.g. ozoned#mage leaves of
crops plants and trees directly when they entef peaes. Serious
exposure of leaves to such air pollutants causakdmvn in the
protection waxy coating that helps prevent seriouwser loss and
damage from diseases, pests, drought and fross. Kilnd of exposure
also interferes with photosynthesis.

Consequently,. plant nutrient uptake is reducedwtr impeded and
causes leaves or needles to turn yellow or browindaop off.

3.5 Acid Rain

Acid deposition has a number of harmful effectpeesally when the
pH falls below 5.1, including:

(1) Damaging statues, building, metals and carwslo

(2) Killing fish, aquatic plants, and micro-orgamis in lakes and
streams

(3) Weakening or killing trees, especially conifatshigh elevations,
by leaching calcium, potassium and other plantsients from
soil.

(4) Damaging tree roots by releasing ions of alummm lead,
mercury and cadmium into the soil.
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(5) Making trees more susceptible to attacks bgafiss, drought and
promoting the growth of fungi and moss that thriweder acidic
conditions.

(6) Stunting the growth of crops such as tomat@esja beans,
carrots and cotton.

(7) Leaching toxic metals such as copper and leand fcity and
home water pipes into drinking water.

3.5.1 Damageto Aquatic Life

Acid deposition has a severe harmful impact on dhjeatic life of
freshwater lakes in areas where surrounding saalge hlittle acid-
buffering capacity. Much of the damage to aquateih the Northern
hemisphere is a result of acid shock. Acid shodaissed by the sudden
runoff of large amounts of highly acid water inédkés when snow melts
in the spring or when heavy rains follow a periaddoought. The
aluminium, leached from the soil and lake sedimkitis fish by
clinging to their gills.

40 CONCLUSION

There is undoubtedly a good indication that, inasilempt to improve
the quality of life of citizens through industrisdition, Nigeria is
releasing increasing amounts of pollutants into #tmosphere. The
hydrocarbons of petroleum refineries, the dust &umes of metal
smelting and cement works, the odorous gases ahiché and allied
industries, the carbon monoxide and oxides of sul@md nitrogen of
internal combustion engines, the charred partieudaid sulphur dioxide
emissions of pulp and paper industries, for insgamee all pollutants
which are increasing the acidification

50 SUMMARY

What this unit has been able to pass across toigdasically the

problem of air pollution which is not been properhanaged in our
country, Nigeria. It has pointed out the sourced gypes of pollutants

and has proved that air pollution exits in Nigeheough dust, vehicular
emission, biomass burning, fuel consumption, giteits emission. The
effects of this pollutant reflect on humans, plaatyuatic organisms and
even some materials.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

From the discussion in the last unit, we have la@a to establish the
fact that the atmosphere (the open space aboveeaut) is the source of
our air resources. It was also seen from the stiepbint of view that
the atmospheric strata or layers perform a veryonamt function in
nature. Each in turn creating grave consequencesnwhere exist
visible and, or invisible imbalances. The ecosystemman, animals,
plants and the nonliving environment being at #eeiving end of the
negative effects.

The ozone layer depletion, global warming, air giwdn and their
attended consequences therefore call for a quitkiraand reaction by
every individual and governments. A managementaaagr or strategy
that would rescue the dreaded situation needs toadmpted and
implemented religiously. Some attempts and prorstto this effect
have been made in the past by the scientific wanmidi nations. We shall
therefore be discussing these issues in this unit.

In as much as the problems of ozone layer depletitobal warming

and air pollution are current issues and puttirgvtheel of the scientific
world on the run, the strategies for managing th&scas discussed in
this unit may not be enough for resolving theseblenms as new
discoveries are daily being made about these issues
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| will however enjoin join you to come along as @e through these
strategies - a bird in hand they say is more vaduditan a thousand in
the wilderness.

20 OBJECTIVES

At the end of this unit, you should be able to:

. outline strategies to protect the ozone layer
. mention how to deal with the problems of global
warming.

3.0 MAINCONTENT

3.1 Solutions; Protection of the Ozone Layer

The scientific consensus of researchers in thig i® that we should
immediately stop producing all ozone - depletingroicals. Even with
immediate action, the models indicate that it wakke 50 - 60 years for
the ozone layer to return to 1975 level and anoll-200 years for
full recovery to pre-1950 levels.

Substitutes are already available for most useSF{s, and other are
being developed (Individuals matter, p.294). Onasstute for CFCs is
hydro-chlorofluorocarbons or HCFCs such as gHfentaining fewer

chlorine atoms per molecule than CFCs. Becauseheir tshorter

lifetimes in the stratosphere, these compoundsidhmave only about
2.5% of the ozone depleting potential CFCs. If usedmassive

guantities, however, HCFCs would still cause ozdegletion and act as
potent green house gases.

Another substitute for CFCs is hydro-fluorocarbamsHFCs (such as
CF;, containing fluorine but no chlorine or bromin®ecent research
indicates that HFCs have a negligible effect on nezaepletion.

However, they may need to be restricted or phasedecause they re
powerful greenhouse gases than CFCs or C02. Iniaalda 1996 study
indicated that one widely used HCFC (HCFC-123) nh&y causing

acute hepat is and other living abnormalities.

To a growing number of scientists, hydrocarbonsg}H€Llich as propane
and butane are a better way to reduce ozone daphtiile doing little
to enhance global warming. HCs are especially lisefucoolants and
insulating foam in refrigerators recently developdy German
scientists.
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Some other scientists have suggested using tehswfands of lasers to
blast CFCs out of the atmosphere before they chrihe stratosphere.

However, the energy required, and decades of r@ds&ayuld be needed
to. perfect the type of lasers needed. Moreover,cat predict the
possible effects of such powerful laser blastslonate, birds, or plants.

So far, the cut in, or reducing the production nbrme depleting gases
seems to have borne some hopeful progress. In B837ations meeting
in Montréal developed a treaty, commonly known ke Montreal
protocol, to cut emissions of CFCs (but not otheorne depleted) into
the atmosphere by about 35% between 1989 and ZZf0€r. hearing
more bad news about ozone depletion, represergativ®3 countries
met in London in 1990 and in Copenhagen in 1992 addpted a
protocol accelerating the phase-out of key ozormetiag chemicals,
with some phase-out schedules accelerated in 1893207.

The agreements reached so far are important exammieglobal

cooperation in response to serious threats to gleb&ironmental

security. Because of these agreements, CFC produdsll by 76%

between 1988 (its peak production year) and 19%&hab production of
halons, carbon tetrachloride, and methyl chlorofdras also dropped
sharply, but that of methyl bromide and HCFCs aurgs to rise.

Developed countries have set up a $250 million fiacnldelp developing
countries make the switch away from CFCs, but nmohe money will

be needed. It is encouraging that 50 developingnit@ms have
committed themselves to phasing out CFCs early. évew the world's
two most populous countries, China and India, hahesed to sign the
ozone agreements. Even if the 1992 agreementspneld) scientists
estimate that the ozone layer will continue to leeleted until around
2080 and will cause ozone losses of 10-30% over Noethern

Hemisphere (where most of the world's people li)wever, without

the 1992 international agreement, ozone depletionldvbe a much
serious threat.

3.2 Should We Do MoreResearch Or Act Now?

There are three schools of thought concerning ¢jlelaaming. A very
small group of scientists (many of them not expartslimate research
or heaving funded by the oil and coal industriesitend that global
warming is not a threat. Widespread reporting af tho-problem
minority view in the media has clouded the issges)ed public support
for action, and slowed international negotiatiamsl¢al with this threat.

A second group of scientists and economists beliggeshould wait
until we have more information about the globalmaie system,
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possible global warming, and its effects before take any action.
Proponents of this waiting strategy question whethe should spend
hundreds of billions of dollars pleasing out fodsiels and replacing
deforestation with reforestation (and in the precesk disrupting
national and global economics) to help ward off ethimg that might
not happen. They call for more research before ngalsuch fAr
reaching decisions.

A third group of scientists point out that greatigreased spending on
research about the possibility and effects of dlal@rming will not
provide the certainty decision makers want becahlseglobal climate
system is so complex. These scientists urge uddptaa precautionary
strategy. They believe that when dealing with rigkyd far-reaching
environmental problems such as possible global waymhe safest
course is to take informed action before thereverwhelming scientific
knowledge to justify acting.

Those who favour doing nothing or waiting beforéirar point out that
there is a 50% chance that we are overestimatiagntpact of rising
greenhouse gases. However, those urging actiort painthat there is
also a 50% chance that we are underestimatingedtmtts.

One question Hayford Ahiadu asked. about the ngelinpolar ice cap
with a consequent flooding of some coast lines uglobal warming
is: "why should there be any flooding, when the antmf heat that is
capable of melting a given volume of ice is alspatde as well as to
absorb the same volume of water resulted from tiimg, going by the
principle of water balance/budget?"

3.3 Strategiesto Reduce Global Warming?

According to the 1994 IPCC report, stabiliSing €vels at the current
level would require reducing current global £€missions by 66-83%.
This is highly unlikely and politically charged. &lnternational Energy
Agency project, that COemission will increase by nearly 50% between
1990 and 2010 with most of the increase coming frdeweloping
countries. (Do developing countries engage in Mo generating
activities than the developed nations?). Accordimgclimate models,
even stabilizing C®concentrations at 450 ppm requiring cutting,CO
emission by more than half.

Some analysts call for increased use of nuclearepoecause it
produces only about one-sixth as much, @ér unit of electricity as
coal. Other analysts argue that-the danger of {acgée releases of
highly radioactive materials from nuclear powerrplaccidents and the
very high cost of nuclear power make it a much ldssirable option
than improving energy efficiency and relying morerenewable energy
sources.
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Using natural gas could help us make the 40 to€z0 fransitions to an
age of energy efficiency and renewable energy. WhenT, natural gas
emits only half as much G(per unit of energy as coal, and it emits far
smaller amounts of most other air pollutants.  8tgft from high-
carbon fuels such as coal -to low-carbon fuels sgchatural gas could
reduce CQ@ emissions by as much as 40%. However, withoutctve
maintenance, more reliance on natural gas can aserenputs of
methane (a potent greenhouse gas) from leakingstand pipelines,
and thus increase global warming.

One method for reducing GOemissions would be to phase out
government subsidies ON fossil fuels over a deeautkegradually phase
in carbon taxes on fossil fuels (especially coal gasoline) based on
their emissions of CQand other air pollutants.

Reducing deforestation and switching to more soatde agriculture
would reduce C®emissions and help preserve biodiversity. Accadin
to most analysts, slowing population growth is asgcial. If we cut per
capita greenhouse gas emissions in half but wasjzbiation doubles,
were back where we started. Some analysts argué thaital to global
environmental security that developed countriesnsfier energy
efficiency, renewable energy, pollution preventiand waste reduction
technologies to developing countries as soon asiles

It has also been suggested that we remove f@n the exhaust gases
of fossil fuel-burning vehicles, furnaces, and isihal boilers.
However, available methods can remove only abo% 80the CQ and
using them would double the cost of electricity.

Some call for a massive global reforestation pnoges a strategy for
slowing global warming. However, studies suggeat guch a program
(requiring each person in the world to plant amtiten average of 1,000
trees every year) would offset only about 3 yedrew current CQ
emission from burning fossil fuels. A recent stugggests that forests
store much more carbon than previously thoughmarily in peat and
other organic matter in soils.

Some scientists have suggested various techniquesidaling with
possible global warming, including adding iron tbetoceans to
stimulate the growth of marine algae which coulthoge more CQ
through photosynthesis. It is however believed #dddpting improved
energy efficiency and shift to renewable forms oergy that don't
produce carbon dioxide would be much more effeciive cheaper.
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34 Strategiesfor Preventing and Reducing Air Pollution

Brooks and Brook (1979) stated that research irhaust of controlling
air pollution is being intensified because the@ggness of .the problem
is being increasingly recognised. Special air-naimg equipment built
by the United States public Health Service autoradl$i measures and
analyses the levels of sulphur dioxide, nitric @xichitrogen dioxide,
carbon monoxide, ozone, and total hydrocarbons amdiants.
Information is gathered on particulate pollutant n@entration,
pollutants, washed out of the atmosphere by rdirgiat local wind
turbulence.

Igwe (1998) suggested that in management of enviemtal problems
especially our pollution, there should be effortshmse connected with
education in appealing to all individuals to rethiand develop-a
positive attitude towards our environmental healtbeneral.

The Federal, State, Local Environment protectiorenages should
develop control measures which should include theelpment of
devices to reduce the toxic substances thrown rofthe imperfectly
burned exhaust of automobile exhaust pollution imes; example,
‘mulue’ buses in Lagos State.

The burning of rubbish within city limits has to lberbidden. There
should be restriction on the use of high sulphuntaiming coal as fuel.

The press and other mass media should reflectdheeen of Federal,
State, Local governments, industries and indivislual our attempt to
have breathing air.

3.5 How Can We Protect The Atmosphere? An Integrated
Approach

As population and consumption rise, we can genarate air pollutant
faster than we can clean up the old, even in deeelacountries with
strict air-pollution control laws. As a result, @mnmentalists believe
that protecting the atmosphere, and thus the heélgeople and many
other organisms, will require a global approacht théegrates many
different strategies. Suggestions for doing thcdude.

Putting more emphasis on pollution prevention

Improving energy efficiency

Reducing use of fossil fuels (especially coal aihd o
Increasing use of renewable energy

Slowing population growth

Integrating air pollution, water pollution, energyand-use,
population, economic, and trade policies
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o Regulating air quality for an entire region or sted

) Phasing in full-cost pricing, mostly by taxing theduction of
air pollutants

. Distributing cheap and efficient cook stoves andars@ook
stoves in developing countries

. Transferring the latest energy-efficiency, renewaldnergy,

pollution prevention, and pollution control techogies to
developing countries.

40 CONCLUSION

Air resources need to be effectively managed antepted to safeguard
the many lives that depend on them. and avoid tganhhealthy legacy
for our future generations. Urgent recording isréfiere required in
these resources quality and environmental mongosim as to forestall
disasters.

5.0 SUMMARY

It is a common saying that being able to identifyaaticular problem is
equal to 50% solution to the problem. How much tisethe solution to
the problem itself?

The much concern about the ozone layer depletiobagwarming and
air pollution have aroused many research intere&svernments,
corporate bodies and individuals have for a lomgetibeen adopting
various management strategies in reducing the tdrpase by the
degrading air resources. It is in view of this tbat discussion in this
unit centered on air resources management strategie

We have therefore been able to examine the waysaneprotect the
ozone layer from total depletion, as well as restpit back to normal.
The global warming also received attention, in Wwhigays to slow
possible and further global warming was reviewed. pollution, a
problem as common as air itself was not left oosdtble management
strategies were highlighted to curb the menaceintegrated approach
to protecting the atmosphere was also outlined.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

About 70.8% of the surface of the globe or 360 iomll square

kilometers is ocean and coastal water. For modeiense, the seas is
the very source of life on earth. Over 90% of ttenpt's living and non-
living resources are found within a few hundredkikters of the coast
(Mayor 1998).

The coast is an amazingly awkward zone to managjeif s of crucial

significance for economic development. 80% ofwield's biodiversity
is concentrated within the coastal region, much which is

undiscovered?: of marine biological action takes place at or nisar

coast, and most especially in estuaries (Hey, 198 trouble is that
the coast has numerous but limited resources -wale and non-
renewable which are in too much demand to be lefbanaged. This,
therefore necessitated the management of coastainees.

In this unit therefore, we shall be discussing dtiba available coastal
renewable resources especially in Nigeria. Oursogill however be on
fishery resources.

2.0 OBJECTIVES
At the end of this unit you should be able to:

. outline the general classification of fish resmas
. mention the problems of fish resources management

3.0 MAIN CONTENT

3.1 Coastal Resources: Fisheries

In this lesson, coastal resources refer to natgsburces obtainable
within coastal water and shoreline (including iamater bodies within

coastal zone). Nigeria in 1978, established anuska economic zone
(EEZ) of 200 nautical miles adjacent to the terigtibseas and extends
from same baseline from which the territorial seasneasured. The
EEZ covers an area of a 21,0,900%kwithin which Nigeria exercises
sovereign rights for the purpose of exploring, explg conserving and

managing the natural resources (Dublin-Green & T,a@02).

Generally, coastal resources can be classifiedithsrdiving or non-
living resources. The living resources are renewalflich include small
plants like algae, phytoplankton, other higher tdarfin fish, reptiles,
shell fish which include lobsters, shrimps molluscsl crabs. The non-
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renewable resources include oil and gas, sandehrsalt, clay, heavy
solid minerals.

3.2 Importance of Fish to Nigeria

Fish provides an estimated 40% of the total anpnalein consumed by
the average Nigerian. In some parts of the cou¢drg. Akwa Ibom,

Cross River, and Rivers State), fish may accounufmto 80% of the
animal protein consumed by the people. With théopér decimation of

our livestock population in the northern part o ttountry by drought,
the future role of fish in helping us to meet ominaal protein needs
would increase. In addition, about four million pé&®o are directly or
indirectly engaged in fishing activities.

In spite of it relative importance in our diet amsl contribution to the
national economy, the fishery resources of the tgumave not been
properly exploited and managed. Thus between 19%l 81 the
country imported an increasing proportion of theh ftonsumed.

3.3 Sources of Fish

There are two main sources of fish in the cour@ffshore and inland

waters. Although Nigeria's offshore area is not ohéhe major fishing

zones of the world, the country is blessed withaigyf long coastline

and a high fishery potential. More than 60% of twaintry's fishery

resources are to be found in the offshore coastgbn, and they are
made up of mostly pelagic (or open sea) and dem(bodtom) fishes.

Nearly 67% of the marine fish landings are in ttwrf of pelagic fishes,

while the rest are made up of demurral types. Towidant pelagic

fishery resources are carangids, mackerel, baresacuulllets, seer
fishes, bonga, sardine and ribbon fishes. Thoslkeeoflemurral resources
are sciaenid, elasmobranches, big eye, catfisloéss, ghreadfins, and
prawns.

3.4 General Classification of Fish Resources

3.4.1 Fin Fish

Most of the living resources exploited for food Nigeria are fin and
shell fishes, tonnes of such resources are in & Fne. An existing
diversity of fin fish consisting of about 199 specifrom 78 families in
the brackish and marine environment (Tabor, 199#) the except of
the family Tetraodentidae fishes which are poisshaill other Nigerian
fishes are edible (Amadi, 1991).
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3.4.2 Shell Fish

Coastal shell fish resources include shrimps, c¢rdbbsters and
molluscs.

3.4.3 Shrimps:

They are richly found in the Niger-Delta area,rs mouths of Badagry-
Lagos, and Lekki Lagoon system. About 2,000 tonmeshrimps are
caught annually (Amadi, 1991). Dominant among thecges are the
pink shrimp (penacus notialis).

CRABS:
They are under exploited because there are noaded fishery for

crabs. About 30kg of crabs are landed per hourdgok based trawlers
as by-catch.

3.4.4 Lobsters:

Spring lobsters (palinuridae) and locus lobstersyl{&idae0 occur in
Nigerian waters. The royal spring lobster panuliregius is common
but has no commercial importance because of its tmeurrence
(Dublin-Green and Tobor, 1992).

3.4.5 Mulluses:
Gastopods (marine snails) occur in low frequenaiebligeria waters.

Cephalopods-squids, cattle fishes and octopus esashmonly in
offshore depths of 90-250m, taken as by-catch ttobotrawl catches.

3.4.6 Reptiles:

Among the reptiles, only sea turtles have beenodm®d in small
guantity in Nigeria during fishing. Two families, §eneral, and 6
species have been identified so far in Nigerianimeavaters.

3.4.7 Marine Mammals:

Only mammals of the foothed whales, the odontobedie been found

in Nigerian coastal and offshore waters (Dublin-€sr& Tobor, 1992).
The commordolphin, Dolphins deeplis is regularly found
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3.5 Modes of Fishing

The bulk of fish launchings from Nigerian's offsedishery resources
comes from peasant fishermen. By 1979, there wbmta382,000
coastal artisan fishermen operating 79,000 wooderoes of various
sizes, with only a small proportion fitted with board motors ranging
from 18 to 40 hp. Fishing gear used from these esuigcomprises mainly
set-gill nets, beach seines, long lines, baskeiraast nets and so on.
The mode of fishing is very labour intensive, résgl in low
productivity. Nevertheless, the peasant fishermeroanted for about
50% of the country's total offshore fish catch @72 (NEST, 1991).
The use of indigenous dug-out canoes and lesstieegear is rapidly
giving way to better fishing boats and nets.

Today, there are over 100 fishing companies thataip trawler fishing
in the Nigerian seas in Lagos alone. These fistranglers that operate a
single trip ranging between 3 days and 45 days igerfdn waters turn
in several thousands tonnes of fish annually. Tlaeg therefore
employers of a very significant proportion of thegérian labour force.
Quite a great number of foreign hands also fornm pathis population.
The reason however is not far fetched - most adelfeshing companies
are owned by foreigners.

3.6 The Inland Fish Resources

Nigeria's estimated 12.5 million hectares of inlavaters are capable of
producing about 512,000 tonnes of fish annualhfg$N, 1991). In spite

of the high potential, however, our inland watedies are currently

producing less than 250,000 tonnes of fish per aniNEST, 1991).

This is due to the somewhat haphazard methodsshbf dkploitation
because of lack of inland fishery laws and regateti There is also an
inadequate stocking of the growing number of smatlan-made
reservoirs, and, in spite of the recent effortshef directorate of Food,
Roads and Rural infrastructure (DFRRI), our perfamce in the area of
aquaculture remains poor. The only important fistisure in Nigeria
are:

(@)  Tilapia nilotica or Oreochromis niloticus
(b)  Tilapia galilaea or Sarotherodon galilaleus
(c) Clarias lazera

(d)  Heterotis niloticus

(e) Cypmus carpio

) Chrysichthys mtrodigitatus

(g) Liza falcipinnis

(h)  Heterobranchus bidorsalis, H. longifilis
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0] Tarpon atlanticus
()] Gymnarchus- niloticus

3.7 Problems of Fish Resources Management

Factors responsible for the low production of thiend water fisheries
include low rainfall (drought, lack of modern fislgi inputs such as
fishing craft and gear), lack of adequate faciksmt-for fish handling,
processing, transportation, and marketing, and taber of trained
manpower.

3.71. Human Impacts

Because the coastal areas of the country are nmgtnah in fishing
resources, the future of fish, as a major contabta the protein needs
of Nigerians, depends on how the freshwater fishesources are
managed. Unfortunately, as an integral part ofcthentry's ecosystems,
our fisheries suffer from the same poor managemwhith is the lot of
our land, water, human habitats, and vegetatioentanally, much of the
misuse to which these other aspects of our enviemns subjected
result in the pollution of our rivers, lagoons, amatural and artificial
lakes and ponds, within the coastal zone to theindent of our
fisheries.

3.7.2 Effluents and Solid Waste Disposal

Effluents and solid waste from industrial and dotieesources, which

are discharged into these water bodies, as wedbilaspillage in the

country's oil producing riverine areas are incneglyi, reducing some of
our water bodies to a veritable sewage depots d@opous chemicals
which either kill or contaminate our fish and otheguatic life. The

Lagos lagoon for example is a testimony of thiswinstance. Driving

across the bridges within the lagoon system expibgesommuters to a
very bad stench emanating from the waters. By 188&as reported

that about 6 million tonnes of petroleum was balisgharged into our
offshore waters annually. Of this amount, about,800 tonnes resulted
from sudden accidental spillage, while the remaindgs from constant
dripping of petroleum products from activities it phases of the oil

industry, from exploration to utilisation. Other usoes of water

pollution by petroleum products include fallout frogas flares, spent
lubricating oils, ballast water, and leakages, frorarine vessels and
outboard engines.

While there is no accurate information about theoamt of damage

done to fishery resources from the annual oil agél in our riverine
areas, the huge tonnage of petroleum productsiegtére water bodies
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suggests a high level of fish contamination andrdeson. Wastes from

our industrial activities contain toxic metals, Buas lead, zinc, copper,
arsenic, antimony, mercury, beryllium, cadmium, keicand so on.

These trade metals are dangerous to human heakh wigested in

sufficient quantities and are now recognised asngos potential threat
to our fishing industry.

3.7.3 The Use of Chemicals and Poisonous Substances

The use of plant poisons such as leaves, rootsfraitg, to catch fish is
a very common and longstanding traditional practioe Nigeria.
Fishermen from Cross River and Akwa Ibom StatesDeseis elliptica,
Acadia pennata, and Munidulea sericea fish catchging To the extent
that they destroy small fish and non-target poputat generally and
pollute the aquatic environment. It' is a questdnncreasing the fish
catch for a day or two but at the expense of thle fiarvest for the next
year or two.

Very much more worrisome is the trend amongst amtiSsshermen to
attempt to increase their catches by using dangeagtochemical, such
as Gaminalin 20, didimac 25, and Aldrex 40, andneegplosive to

catch fish. These chemicals and explosives havadtiiating effects on
aquatic life and their habitats.

From time to time, the dailies carry news of ped@eing suffered food
poisoning and even death after consuming fish aisdnot unlikely that
such accidents are due to the use of chemicalshmf§l. Moreover, the
long-term effects of these chemical on the envirenimand human
health are simply unknown.

3.7.4 Dispute over Fishing Areas

Fishing is the only form of hunting on which we tione to rely for a
significant proportion of our food and, like hurgeof old, we are
beginning to quarrel on the hunting grounds asl tivlaes compete for
what appear to be dwindling stocks. In 1994, fister from France and
Cornwall came to blows with Spanish fishermen ia bay of Biscay
where both groups were hunting tuna. The Spanighefmen
maintained that their traditional fishing methodngspoles and lines,
allowed them to catch bigger and better fish arat the French and
Cornish boats, using drift nets they claimed exedethe maximum
length permitted in European Union waters, wereliag smaller and
therefore younger fish and so depleting the brepdopulation. Similar
incidents occur in both marine and fresh waterifighindustries in
Nigeria. There are many instances where the looalstal peasant
fishermen accuse fishing trawer companies of traytoo close to the
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shore waters and as such, damaging their fishipgrapus (nets, lines,
ropes etc). they also allege that the activitiesmfrwithin their
catchments areas. Most of these disputes ofteitt testourt cases, and
in favour of the peasant fishermen.

3.7.5 Over Fishing And Habitat Degradation

Fish are potentially renewable resources as lonth@snnual harvest
leaves enough breeding stock to renew the speorethé next year.
Ideally, an annual sustainable yield - the sizehaf annual catch that
could be harvested is definitely without a declimehe population of a
species - should be established for each speciasdid depleting the
stock.

However, determining sustainable yields is difficlEstimating mobile
aquatic populations isn't easy, and sustainablesyighift from year to
year because of change in climate, pollution, aridero factors.
Furthermore, sustainable harvesting the entire @nsurplus of one
species may severely -reduce the population ofr gjbecies that rely on
it for food.

Over-fishing is the taking of so many fish that titbe breeding stock is
left to maintain numbers; that is, over-fishingaidarvest in excess of
the estimated sustainable vyield. Prolonged ovéirfgs leads to
commercial extinction - reduction of a specieshi® point at which it's
no longer profitable to hunt for them. Fishing feeéhen move to a new
species or a new region, hoping that the over-fisepecies will
eventually recover.

According to the UN Food and Agriculture organieatisince 1993, 15
of the world's 17 major oceanic fisheries have biedred at or beyond
their estimated maximum sustainable yield for comumadly valuable

species and 13 have been in a state of declina vdsult, 70% of the
world's commercial fish stocks are fully exploitedyer-fished or
rebuilding from past over-fishing and pollution.

According to 'the U.S National Fish and wildlife Urmlation, 14 major
commercial fish species in U.S waters (accountorgohe fifth of the

world's annual catch and half of all U.S. stock® so depleted that
even if all fishing stopped immediately it woulckéaup 20 years for
stocks to recover.
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4.0 CONCLUSION

Although very little has been done to determineléwel of exploitation
of our fishery resources, there is some evidenceowdr-fishing,
especially in some of our man-made lakes and cré&lch over-fishing
is due to the fact that much of our fishing is hegdrdly based on the
needs and modes of operation of individuals, andparate
organisations. The consequences of human activitiesour fish
resources as seen above pose a very serioustihmatsurvival.

This therefore necessitated the need for a pragmatnagement
strategy in order to avert total extinction of ey population and
species.

5.0 SUMMARY

It is a common view that fish as a natural diet asdnomy. There is
also an enormous stock of fish within the coastalezthat constitute an'
important resource. It is due to this importancat tmention is always
made to fish and fishery resources in most enviemtal management
issues.

In this unit, we dwelt on a number of issues orhdiy resource
management. These include: the definition, impaeaof fish, sources
and general classifications. The modes of fishinignd fish resources
and problems of fish resources management also foeenbulk of the
discussion.
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1.0 INTRODUCTION

In the previous lesson, we discussed coastal ressuand laid a
particular emphasis on fishery resources. The fistesource stated is a
renewable resource. Renewable in the sense thatrdbburce has a
regenerative capability when sustainably exploited.

In this unit, we shall be looking at the non-renblearesources within
the coastal zone especially in Nigeria. For a tledad extensive
discussion, some issues within this framework nlag dwell on other
regions other than the Nigerian environment. | widubwever implore
you to please pay attention to this study. At aatg,rwhen you seem not
to have understood anything, don't be discourageeépaat reading
would make it clearer. Have a nice time and enj@yreading.
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2.0 OBJECTIVES

At the end of this unit you should be able to:

. mention the characteristics of non-renewableusss
. outline factors determining the amount of avddamon-

renewable resources.
3.0 MAIN CONTENT

3.1 What Is A Non-Renewable Resource?

Apart from objects ejected into space by moderhnelogy, Earth is a
closed system for materials. When therefore, wke adlnon-renewable
resources we mean first of all materials which soetransformed by
their use that they are not employed again by hustaeties. But in
one form or another they are still present on tlheqt. There are in fact
three main categories: those which are "‘consumedsb such as coal,
oil and natural gas whose complex molecular strecisi broken down
into much simpler components; theoretically recaté materials such
as minerals, which are technologically capable ehg recovered after
use, and recyclable substances such as metaldaasdwgich can be re-
used without an enormous amount of re-processing.

In practical terms, materials such as metals, cesaand plastics may
become so dispersed by use that they cannot rdaglibjeved out again
from the repositories in which they are placed.sttabags and
wrappings are an example. They may be physicallposaible to

recover since they are in a very dilute form amspdised. in water or,
air: the lead in aerosol form used as an additiveettrol is an example.
At the other extreme they may be so concentratetthiey are too toxic
to handle at any rate for a long period. Some efwhstes from nuclear
power generation fall in this category. Lastly, thmaterials may be
sequestered for such a long time that for all jcakpurpose they are
lost to re-use: the steel frame of a large buildowks up great quantities
of materials.

Certain patterns of use, too, can turn renewaldeurees into non-
renewable ones: the human-induced extinction abldical species is
a form of irreversible consumption.

3.2 Characteristics of Non-Renewable Resources

The general characteristics of non-renewable ressuare:

1. that they are usually products of the lithospher
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2. that they usually need complex processing beifme (with
linkages to energy consumption and the producaifomastes);

3. that they enter world trade and so are movedrardhe globe
and have been much more important quantitativelgesthe 19th
century;

4. that they get depleted after a very long timess.

The last quality of a non-renewable resource tloeeefraises the
guestion for optimal depletion rate: should it eagibe the perceived
needs of future generations and thus conserve #Hteria as much as
possible, or will we do the best for our descensléytusing as much as
we wish in order to turn it into knowledge of howvdo without it?

In such analyses, a fundamental question about ramyrenewable
resource is always, how much of it is there? Tisisnot a simple
guestion, if only for the reason that exploratidntlee earth's mineral
resources, for example, is not complete, indeedathounts available in
practice at a given time depend upon five facterermimerated by Rees.

3.3 Factors Determining Amounts of Available Non-
renewable Resources

1. The availability for technological knowledge aeguipment and
their location in the right places and amount.

2. Levels of demand, which encompasses many cdahstdranging
variables like population growth, affluence, tastgovernment
policies and the availability of alternatives.

3. Cost of production and processing. This refléagsnature of the
material and its location, the state of the artpodduction as
reflected in its costs, including those of energy also capital,
the rate of interest on loans, taxation. And theksiof being
nationalised or terrorised.

4. End-price: this will- reflect not only the facsoabove, but also
pricing policies of the producers and governmeriisglies or
taxes.

5. The attraction and availability of substitutesluding the use of

recycled produces as against virgin materials.

Hence the resource is scarcely a fixed physicahiifya(though this
must exist) but a rather fluid economic and socahstruction. A
common variable, for example is price: as the potehe material
increases it becomes more worthwhile for prospgdiintake place, or
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for better method of recovery of crude oil fromkatrata rose from ca
25% in the 1940s to' ca 60% in recent years. Thessiderations have
led to a conventional classification of earth mater (especially
minerals) of the non-renewable resource categarytuin, these are
classified into measured, indicated and inferresugs, which are self
explanatory terms.

3.4 The Main Categories

Minerals are the core of non-renewable resourcéschware usually
divided into fuel minerals (oil, natural gas andalp and non-fuel
minerals. We may also consider, albeit briefly ldred itself as resource
of this kind since it is very largely, though naitieely, a fixed quantity.

3.4.1 Land as a Non-Renewable Resource

Each year, there are land gains and losses, wéhpthtions of the

surface of the earth becoming a resource in thees&h a useable
surface, or losing that status. Coastal erosionexpdsition are the most
obvious categories, but landslides and soil erosiay also be found.
Some of these changes are the result of natureégses, as when cliffs
of soft material are exposed to high-energy se#sers result from

human activity as when for example coastal strestyorovide traps for
silt and sand and thus build up ground above tdels. Occasionally,

more spectacular losses occur, as when a volcaewsspava over

former forests or cropland, the equivalent gairsraade when a nation
like the Netherlands dykes off large areas of @asiudflat and salt

marsh for conversion to pasture and crops.

If land is in short supply, then the response ohynaocieties with a
choice is analogous to agricultural expansion. @ptne is to intensify
the use, leading to multi-storey buildings in saugafter areas of cities;
option two is to extend outwards by reclamationiclvmay mean many
things but usually signifies the bringing into #a@nomic framework of
land whose benefits were formerly negligible likelustrial wasteland,
or not quantifiable, like coastal marshes.

Thus, although not strictly speaking, a classic-remewable resource,
land has enough in common with the others of ‘#iatl to merit

mention. Mark Twain said that he figured he wouldeist in land, cause
they aren’t making no more.

3.4.2 Sand and Gravel

This is the most obvious mineral resources of theme and submerged
beaches. They exist up to 40m on the shallow icoetinental shelf -
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Nigeria. These resources are being depleted dugrltanisation and
erosion. Sand mining from the coastal streams gokads a flourishing
business, leading to enhanced erosion and degvadattithe river-bed.
The consequences are decreased level of fishebk. CHte flora and
fauna that inhabit the area. As the vegetation rcoa®ng the
streams/creeks got eroded, wildlife in the ared termove away.

Some of the sand deposits of our continental sirelfpure quartz-which
have industrial relevance in glass making, iron atekl manufacture
and also as additives in lubricants and capacitocomputer. While the
fine smooth sand from the creeks are very vitalbuilding and
construction industry.

3.4.3 Refractory Clays

There exist offshore large accumulations that anealsle for making
refractory bricks used in furnaces for steel maciuiiz

3.4.4 Heavy Minerals

Studies have shown that marine beaches and subinéepgches of
Nigeria are depository of heavy minerals such amget, rufite, spatile,
zircon, tourmaline, illmenite and sillimanite. Tleesare important
industrial raw materials, and are used as gem stboélin-Green &
Tobor, 1992). These heavy minerals have been oot be found at
Benin, Forcados river between the coastal zone aflaBry and
Aiyetoro, and the Niger Delta.

3.4.5 Iron Minerals

Research findings from the Nigerian institute ofeamcography and
Marine Research (NIOMR) indicates that iron mingrate important
constituent of bottom sediments, in Nigerian shélgwever their
economic values have not been assessed. Goethie ominant form
of the iron minerals found along a narrow 6km lhgdtipheral to the
Nigerian coastline.

3.4.6 Salt
Salt is an important mineral resource of the sehcam be commercially
extracted in large quantities. A wide range of tegbes such as solar

evaporation, freezing, precipitation are availdblethe extraction from
sea water.
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3.4.7 Oil and Gas

Oil and gas occur within the thick sedimentary tetraf the Nigerian

continental shelf. The shallow inner continentalsivas first exploited

by Gulf (Chevron) in 1965 for oil and gas at Okaeid. Exploration for

oil and gas in the last 10 years has gone to tee défshore, from the
shelf break to the deep offshore, from the shedfkrto the continental
scope (approx. 3000m depth).

4.0 CONCLUSION

The importance and the characteristics of natueslources most
especially the non-renewable resources is a félcibrcannot be ignored
by any society. This therefore calls for a prudamd sustainable use of
these resources. The danger however is, uncofti®llexploitation
leads to its depletion and environmental degradatiois therefore the
responsibility of any forward-looking society to keaconcerted efforts
in conservation planning. No wonder the Federalgsoment of Nigeria
is committed to the conservation of natural resesird’he country is a
signatory to the United Nations Law of the Sea Gmiwn, the 1969
African convention for the conservation of Natureda Natural
Resources etc.

It is the essence of this therefore, the next isnibcused on discussing
the conservation management measures for renevesuarces.

5.0 SUMMARY

Concern over future supplies of all kinds of resesr has sometimes
invested ‘the term non-renewable' with a kind ofaieve air, as if a
normative judgment was being made that somehova# wrong to use
these materials.

Nevertheless, current civilisations are built uploem in the most liberal
of sense, and the history of their use is verglandeed. At the same
time, the growth of population, the rise of mateermpectations and the
extra energy needed to extract poorer grades oémis all make a
challenging future. Given that in most cases it less energy-
consumptive to recycle, and less costly overaltgaise them, many
societies will find it in the interests of the pdgiion to move in the
direction pointed out by their economic guide-pesirom waste to
wealth.

6.0 TUTOR-MARKED ASSIGNMENT
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1.0 INTRODUCTION

If the condition of the global environment is to ingproved, we must
clearly define the ways in which it is being dangad then devise
appropriate means of addressing them. In theifissance, this involves
environmental management. Our coastal renewabtauress (fishery)
can best be protected by eliminating available dpata natural habitats
and species. This may be impractical or insuffici@nsome instances
and then, areas may need more complete protectom économic use
by people.

Certain practices may be modified or even abandordtrnative
means of fishing most especially by peasants maywathemicals and
poisons use to be greatly reduced or eliminatedvir&mmentally
damaged areas, such as over-fished species andishext waters may
be restored, if not to its original state, at lefast condition that may
allow it to support a more diverse population.

As our awareness of environmental threats have mgranwd our skill at
diagnosing them improved, institutions have beerveldped to
coordinate research, and monitor our national pdjc the most
prominent of all being the United Nations Enviromta Programme.
The Federal Government of Nigeria is also committed the
conservation of natural resources. The countrigasefore a signatory to
the United Nations Law of the Sea Convention. 185,%he Federal
Government formulated a National Conservation &gt which
addressed conservation through a sustainable agptoamanagement
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of ecosystems that would guarantee continuous ubggeresent and
future generations.

It is however clear from the fore-going that theedefor proper
management cannot be gain-said. We shall therdferdiscussing the
conservation management strategies for our nonua&ole fishery
resources. As usual, we shall both be taking tballand global view of
managing these resources at the same time.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. outline conservation strategies for fisherieoasined in Decree
No. 71 of 1992
. discuss commercial fishing techniques.

3.0 MAIN CONTENT

3.1 Managing Our Fisheries

By proper management of our fishery resources, mNige fishery
potentials can be exploited in such a way as totam the environment
and also increase its contribution of the protegeds of the people.
Several options are available to the people andgthesrnment for
improving and expanding the fishery resource base.

There is widespread concern that fish stocks maynable to sustain so
intensive a fishing effort, The maximum sustainapleld (MSY) for
any harvested species is calculated as being d@qudde number of
individuals entering the population, by birth orgmation during the
harvesting period, usually one year. Prudence regan allowance to
be made for unpredictable events that might depletepopulation, so
the optimum sustainable yield (OSY) is lower thha MSY based on
the crude replacement rate.

3.2 Conservation Management Measures For The Nigeri
Fisheries

The vast inland, brackish and marine bodies of miat&ligeria contain
enormous fin-fish and shell fish resources witreatimated total annual
yield potential of 517,360 tonnes (Tobor 1990).

Ajao (1994) however related this to over populatmn88.5 million
people in 1991, with a growth rate of 2.1 % and papita fish
consumption of 12.0kg per person per annum. Thsis iemand in
Nigeria in the next 15 years will increase from82210t in 2000 to
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1,757,870t in 2015 (Tabi). The demand figures comlciease with
improved per capita consumption of fish. The denfagutes from 1992
to 2000 are lower than the annual fish yield patéénThis implies the
country can be self-sufficient in fish productiondahave room for
exports. This will be a reality if our fishery resoes and development
are appropriately managed and conserved to prqwidduction levels
that are sustainable.

Table 18.1 Fish demand in Nigeria 1991 (Tobor, 1992

YEAR HUMAN POPULATION FISH DEMAND
(MILLIONS) (M.TONS)
1991 80.5 1.06%
1992 90.37¢ 1:0845¢
199: 92.295¢ 1.075¢
199/ 94.254: 1.1310:!
199t 96.254: 1.1550:!
199¢ 98.296¢ 1.1795¢
1997 100.38t 1.2045¢
199¢ 102.51< 1.2301:
199¢ 104.68t 1.22562!
200( 106.68t 1.2829:
2001 109.17¢ 1.31014:
200z 111.49: 1.3379:¢
2002 113.861 1.3663:
2004 116.27° 1.3953:
200¢ 118.74- 1.4249¢
200¢ 121.26¢ 1.4551°
2007 123.83° 1.4860:
200¢ 126.46: 1.5175¢
200¢ 129.14¢ 1.5497¢
201( 131.88¢ 1.5626°
2011 134.68t 1.6162:
201Z 137.54¢ 1.6505!
201z 140.46¢ 1:6855°
2014 143.44: 1.7213¢
2015 146.489 1.75787

Tobor (1992). found that fishery resources in Nmerinland and
marine waters are at levels of exploitation. (Thea S$isheries Act of
1971 contained laws and regulations for the comrgenv of some of
these resources. Major weaknesses in the reguatompounded the
problems of conservation and management. The Astolean repealed
and replaced with a Sea Fisheries Decree No. 10@2. The Decree,
contains some improvements and salient provisiamscbnservation
which include the following:

1. Effort limitation through mandatory annual lisemgy of fishing
vessels operating in Nigeria's territorial watehg Tobvious loop
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(i)
(i)
(iii)

hole of the provision are the absence of limitatiam the local
number of vessels that can be licensed in anyqodati year and
the exemption of coastal fishing canoes from licens
regulations. These factors eliminate the chancegredicting
with any degree or accuracy the existing levelishihg effort
being applied in the artisans coastal fishery. €nity there is a
reduction in catches, size and value of commejyciatiportant
fishes (Kusemiju, 1992).

Limitation on the capacity of finfish and shrirtypwlers - finfish
and shrimp trawlers shall not exceed 25.3m lengér all (LOA)
with a gross registered tonnage (GRT) of not mbam t150t and
130t respectively. This provision is also targetsd limiting
fishing effort.

Gear restriction - Gear restriction imposes minn cod end
stretched mesh sizes of 76mm (31nch); and 44mmawl nets
when trawling for fin fish and shrimps respectively

The Nigerian institute for oceanography and neResearch has
the responsibility of publishing, before Januatyd every year,
the minimum total length of fish catch-able durithg year for
each of the commercial species, taking into caraiibn the
following:

the 5% retention length of the legal cod-encsime
the fish demand and supply situation
the heal of the fish resources

The provision will discourage fishermen from usingts with small

mesh size and from landing undersized fishes. Hewe replacement
of the existing 76mm and 44mm cod end mesh siz#s avistandard
65mm 9 cod end mesh) for all trawl nets will leadhe preservation of
productive pre-spawning population of large valedidh e.g. croakers,
shinynose, soles and prawns. This measures wileagh the loss of
small sized fish which will escape from the nets.

5.
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The non-trawling zone in the inshore watersiemded from 2 to
nautical miles from the baseline from which theiterial sea is
measured. This restriction protects and allowsoeatshing. It
also protects the nursery grounds, of valuablensernial fishes.

The minister responsible for fisheries may tiiee
followings:
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(@) Regulate, prohibit or restrict the taking @hfiin any specific area
within the territorial waters of Nigeria.

(b)  Prohibit or restrict the use of fishing boatnsidered harmful to
the sea fishing industry in Nigeria. Destructivel allegal fishing
practices have the inherent capability of indieanately
depleting fish stocks and rendering managementanservation
measures ineffective.

(c) Regulate any other matter relating to the com®on and
protection of the stocks of sea fish (Ajao, 1994).

Tobor (1992) noted that the three other factorsehaggravated the
problems of conservation of Nigeria’s fishery res@s, namely:

0] inability to put in place strong enforcementehanisms

(i)  the fishermen's ignorance of the adverse cgmseces of harmful
methods of fishing on fish stocks, and

(i) the multi-species base nature of the fisherhich creates
difficulty at targeting selected species of fighr tonservation
measures.

3.3 Conservation of Aquatic Resources Through
Aquaculture

The total yield potential in fisheries could bereased over two-fold to
at least 1300,000 tones by culturing some of theghlii valued
indigenous species of finfish and shell fish (TQ@90). These include
Claria  garipinus, Chryschthys nigrodigitatus,  Nugilspp,
Heterobranchhus bidorsalis, Tilapia spp., Macradtrano spp., Penaeus
notialis and Crassostrea gasser. It is generatlg@ed that aquaculture
could bridge the gap between fish demand and supplyis presently
experienced in fish production.

An evaluation of the aquacultural potential of Nigeshows that over
1.5m hectares of land are available for its efifectnanagement. This
includes wetlands in the three ecological zone$raxh, brackish and
marine waters. Availability of cultured fish wileduce the exploitation
pressure on the commercially important species thisdensures their
conservation.

3.4 Commercial Fishing Techniques
Fish continue to be caught by methods developed mamy centuries.

The hunt is, indeed, traditional. Hooked lines sti# used, sometimes
from the boat, as with Spanish tuna fishing, maglkeandling in British
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waters, and trolling in which the line is trailedtern of the movini
boats, and sometimes as long lines. Hundreds aérm&ing, thesere
baited and left in position for several hours, gemight, weighted &
one end and buoyed at the other. The trawl nebagatapering from a
end held open by "otter boards' to a narrow "cau#, ¢hat is towe
through the water. A ring or seinet is a curtairlike net, with weight:
along the bottom and floats along the top, thapagl out to form ¢
circle enclosing the fish. The seine net is coragitb a purse seine |
drawing together the edges so the caught fish atieely enclosec
within it. A drift net is a curtain, or series of curtainsattthanc
vertically and trap fish swimming into them. Figurd illustrates thes
main technique

It is not the techniques that have changed, bustiade on which the
operate and the ancillarquipment that supports them. Modern fish
boats are big and powered by large engines,. wdllolw them to stor:
and tow much larger nets than were once used.nrestmase, see Fig.
1.18 A & B) two boats can collaborate, allowing evengkr nets to be
used.

Fig 18.1 Commercial fishing methods. A. v-water pair trawling. B
ring (seine) netting. C  Seining. D, Drift nettin

4.0 CONCLUSION
Sustainable coastal resources management requiréslistic and

comprehensive approach. It therefore expedient to define a brc
management zor- one extending from coastal hinterlands and lowle
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(the dry side) to the coastal waters and the dsep. A multi-sector
management programme must be designed that wdbrporate all
stakeholders and all affected government agencnes the general
public should be involved.

This therefore called for the organization of imwgd coastal zone
management (ICZM) on the one hand and its full en@ntation on the
other side. Many countries are now organizing (It few have
implemented it e.g. U.S.A. and Sri Lanka (Clark92p

The Nigerian based integrated coastal zone manadgemoécy should
have broad policy objectives and philosophy thatl wolve all

conflicting uses of our coastal zone. Such a natipolicy must put in
place effective legal provisions for national, aolinated and effective
management and control for all industrial, agriaxdt and domestic
activities.

5.0 SUMMARY

The increasing demand for fish by an astronomicsg in human
population the world over is plagued with an unécuaount of fish
supplies. Human impact on the environment has tefeour fish
resources. Problems of pollution and over fishing aome of the
negative impacts on our fish resources both inntaine and inland
waters.

The management of the coastal-fishing resourcesn thecame
paramount. This unit in response to this deman&ddanto the various
management strategies that could be adopted tcenanghese vital
resources. The strategies adopted to conserve Vitabeesources. The
strategies adopted in this lesson involve poligynidlation, monitoring,
checking and controlling all the activities of fis companies and
individual s that have to do with the coastal syst€onservation and
fishing techniques were also discussed.

6.0 TUTOR-MARKED ASSIGNMENT

7.0 REFERENCES/FURTHER READING

Barbier, E. G. (1989). Economics, natural resousmarcity and
development. Conventional and alternative viewsndon.
Earthscan publications.

Gurdeep, R. (1990) Dictionary of Environment; Newilid Anmol
Publications.

173



ESM 106 ENVIRONMENTAL RESOURCES MANAGEMENT

Jansson, A. M. (ed) (1984). Integration of econcang ecology: An
outlook for the eighties. Stockholm; Ask Laboratory

Johnson, R. J. (1989). Environmental problems: i¢atEconomy and
state. London and New York, Belhaven Press.

Miller, G. T (1999) Environmental Science, Workiwith the Earth,

Mooney, H. A., Vitousek P.M. and Matson, P. A. (I88Exchange of
materials between terrestrial ecosystems and thwsphere;
Science 238, 962 931.

New York. Wadswork-Publishing.

Pearce, D and Turner, R. K. (1990). Economics dfuié Resources
and the Environment, Hemel Hempstead, Harvester
Wheatsheaf.

Pearce, D., Markandya, A and Barbier, E. B. (198\ieprint for a
Green Economy, London, Earthscan Publications.

Proops, J. L. R. (1989). Ecological Economics: &tatle and Problem
areas, Ecological Economics) 1; 59 - 76

Simmons, I. G. (1993) Earth, Air and Water: Resesrand
Environment in the late 20th Century. London. Exivarnold.

174



ESM 106 MODULE 4

UNIT 4 ENHANCING ENVIRONMENTAL
MANGEMENT THROUGH HUMAN
RELATIONS

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 What is Human Relations?
3.1.1 Human Relation is a Means
3.1.2 Human Relations is a Resource
3.2 Goals of Human Relations in Environmental Mgament
3.3 Features for Effective Human Relations in Esvnental
Management
3.4  Grassroots Strategies for Environmental Managem
3.5 Environmental Conflict Management and Human
Relations
3.5.1 Techniques of Conflict Resolution
4.0 Conclusion
5.0 Summary
6.0 Tutor-marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Good human Relation is no doubt very importantie management of
environmental resources and conservation. Humaatioal is an
influential technique in disseminating informatias well as relate with
the public about government policies and other emporary issues of
national-and international importance.

This unit will assist you as an environmental mamndg appreciate your
need for and relevance of good human relation enrttanagement of
environmental resources. Issues Added to this declcommunication
factors, conflict resolution management principlasd features of
effective human relations in environmental managenaenong others
will be discussed.

2.0 OBJECTIVES

At the end of this unit you should be able to:

. explain what is human relations
. state ten key goals of human relations in suatdéendevelopment
. out-line four features for effective human redags of

environmental management
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3.0 MAIN CONTENT

3.1 Whatis Human Relations?

Human relations cannot be separated from humarastien. The focus
of human relations is human interaction that preducooperation and
develops morales in individuals as a fundamentldsfor achieving
results in organisations. There are two ways ofkilup at human
relations (Anijah-Obi, 1995) these are:

1. AS a means
2. AS a resource

3.1.1 Human Relation as a Means

To rate human relations as a means implied econabjectives.
Human is seen as an economic instrument. The cbnokphe

"economic human" informed the assumptions of "Tietr. McGregor

(1960) made two sets of contrasting assumptionsitalmoman beings.
He called them theory X and theory Y. Theory X ases that:

1. People inherently dislike work and, when possibwill
avoid it.

2. They have little ambition, tend to shun respoilisy and prefer
to be directed.

3. Above all, they want security

4. In order to get them to attain organisationajediives, it is
necessary to use coercion, control, and thregtsimhment.

Theory X portrays the human being as purely anfeadc human’ who
IS motivated by money or economic considerationsnal This is

perceived as misleading and an erroneous assumgttidme nature of
man. It is a single dimensional view of a multi-éinsional human.
Human is not a tool. Human beings have needs. Tivayit a sense of
belonging and relevance, they want to be consudied treated with
regard. You cannot always achieve the objectivesmfironmental

management with human relation with the threat. Hmm you for

example, punish a man because poverty has drivennto the forest in
search of food and living? How can you force a mdrman and his
wife to stop procreating in the name of overpopatatif they want

more children. Rather it is through persuasion, peoation and
understanding, that people's inclinations and fsekee changed. You
have to realise that humans develop habits, likekdislikes and that
people change slowly. You cannot buy enthusiasmderotion of

hearts, minds and souls. You have to earn thesgghi
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3.1.2 Human Relations is a Resource

Individuals who classify human relations as a reseware keen about
organising and manipulating human relationship uchsa way that
produces the greatest personal satisfaction fram work environment.
People work not just because of the money theyivecbut because of
the quality of life of the people they interact kviin the work
environment. Human relations viewed as resoureecspital that can be
developed and invested; and it may result in a gailoss. Those in a
position of leadership who hold the resource viéwwnan relations are
required to treat people as human beings and aidewtloping and
training the individual so as to improve him foslmwn benefit and the
benefit of the society. McGregor summarises the drumesource view
of management as Theory Y under the following aggioms:

1. Work is a natural phenomenon and if the condgiocare
favourable people will not only accept respondipithey will
seek it.

2. If people are committed to organisational olyest they will
exercise self-direction and self-control.

3. Commitment is a function of the rewards assediavith goal
attainment.

4. The capacity for creativity in solving organisagl problems is

widely distributed in the population and the ingetual
potentialities of the average human being are qudytially
utilised.

In contrast to Theory X, theory Y presents a dymawéew of human.

The individual is seen as having potential, growtid development
capacities which have to be tapped. This is sintitathe concept of
sustainable development. The focus is on how toenedfective use of
people, their ideas and their resources to. prodineedesired change
towards the environment so that nature remainsanite treasure to

human. In environmental management, you can olpiaaple's loyalty

if they are able to realise and understand therddgas of a good and
healthful environment.

3.2 Goals of Human Relations in Environmental
Management

The goal of building sound human relations in emwnental
management is to establish goodwill, goodwill betwepeople,
goodwill between states and nations, between contm@sirand their
governments, between organisations and the puidittyeen man and
the environment. Research and studies in the useimofn relations in
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the process of establishing goodwill in environnaémbanagement has
two objectives.

First, to find out why people act the way they datheir relationships
with one another and in their relationships or wifte environment. For
example, we can ask the question, what has drivam tm exploit his
environment? Is it hunger, poverty, greed (as weehtin developing
countries like Nigeria) civilisation, developmens ave have it in
developed nations. Is it his culture, religiongiti@n or values.

Secondly, to make the fullest use of that knowledgelealing with

individuals, groups and situations, the informatgathered will enable
you determine what to do and what actions to takehs&t you can
minimise the damages inflicted on the environmégbu must preserve
it for future generations.

Anijah-Obi (1995) pointed out the key goals of humalations in the
context of sustainable development to include:

1. Guidance and counseling based on the propereptinon of
human nature and the environment. Counseling raust at
improving behaviour towards the environment, ani$o,a
changing our values and the, way we use and mahagearth's
resources and in the use of existing technologies.

2. Analyzing the future environmental trends andbpgms and
predicting their consequences.

3. Preventing conflicts, uncertainties and undeditay about the
environment.

4. Promoting mutual respect and social responsdsliin our
dealings with people and the community and betweeanan and
the environment.

5. Researching into public opinion, attitudes amxgeetations in
relation to the environment in order thscover their level of
awareness and commitment to the environment.

6. Establishing and maintaining two-way communmativith the
aim of achieving co-operation in the solution oivieconmental
problems.

7. Organising workshops, seminars and conferendegeda at

sensitising the citizens on global and local emvwmental
problems.
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10.

11.

12.

3.3

Establishing environmental clubs in schools atier institutions
for the creation of environmental awareness atiglgenment.

Carrying our community and nation-wide campaigsgg the
mass and folk media.

Promoting harmonious relationships with asdmra and
organisations interested in environmental heaith@otection.

Protecting community and governmental interesis the

development of projects as well as harmonisingetteomic and

social needs of the people and that of environalent
conservation.

Emphasising environmental education as thessureans of
instilling a lasting sense of environmental ethid discipline
necessary for ensuring the quality of life of fheople and the
environment

Features for Effective Human Relations in
Environmental Management

Human relations in environmental management inw&iweeting people
and making them accept the concept of sustainaéeldpment. To
achieve this goal Anija-Obi (1995) mentioned thanhe features

)

Audience Analysis

As an environmental manager, you must study youliemge ahead.
Your view is not very easy. It is crucial thereftihat you learn as much
as possible about our audience's beliefs and dastioward our subject
or position. Some listeners are open-minded, somehard and some
are moderate. Sometimes you may come across aenaedihat is
polarized at two inflexible positions. Emotionasuigs that cut deeply
into their lives such as - religion, abortion, p#iion. So there is
absolute need to know your audience. But before ganu make that
assessment, you should try to answer the follovgugstions and any
others that pertain to your particular situation:

(a)

(b)
(c)

(d)

What are your goals? In other words, whabisryspecific
purpose in speaking?

What is your audience feeling on your subjeqgbasition?
What emotional and psychological appeals wihenthese
people?

What logical reasoning, will reach your targatlience?
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(e) Do they appreciate innovations?

()  Why should this audience listen to you?

(g) Isthere anyone familiar with this audience aad help you
answer these questions or give any useful infaomatnd
suggestions?

Answers to these questions will help you plan ystnategy. But
remember that you do not move to find answers &ryeguestion before
you can face the audience. All we are saying i$ #&mswers to these
guestions may provide you with some basic inforamatior

understanding about the attitudes, feeling andvestof your audience.

(2)  Style of Approach

Style of approach is directly related to performeare must recognise
that in any group, a leader must emerge to inflaghe activities of the
group. and the achievement of a common goal. Asr@mwentalists

you are being prepared for leadership, your task laader or facilitator
Is to champion the crusade for a better environraadtthe way you do
that will determine the success or failure of youssion.

(3) Appearance

Self-image is very critical not only to us persdpabut to how other
people perceive us. Before you even open your rnsougbu have

already made an impression, favourable or unfavmer@bout someone.
We communicate with our clothes and what we wear.a@ithority on

apparel writes, when you step into a room, evemgdhano one in that
room knows you or has seen you before, they wilkenten or more
decisions about you based solely on your appeardicée successful
in almost any endeavour, you must be sure thaetldesisions about
you are favourable, because first impression mgkeswho you are.
You are what you wear.

If you are going to address a group of rural wonmeypour community,

appearing in the traditional attire will enhanceiyacceptability. But if

you are going to address some officials of an itrgusr company, the
conventional executive wear will be more appropridthis is not to say
that the traditional attire should not be worn. Whau wear should
really depend on the type of audience you're gtongieet. Essentially,
you must ensure that whatever you wear is neattidgd The colours

must be coordinated, not what | may call colouttrio

Your breath, your body, your hair and fingernaiysur deodorant,
perfume and aftershave all help to enhance yourselje.

180



ESM 106 MODULE 4

Posture often reflects your attitude, pride, comfice, authority,
courage, determination and general health. Whereaduhg people, try
to stand straight. Do not slump, drop, lean ort &hifting from one leg
to the other. Good posture projects a positive enag

(4) Communication Medium of Language

Your choice of words and sentences expresses houghts, feelings
and opinions and influence your total impact onryaudience. The
level of language you use in a speech should tetheckind of audience
you are addressing. The more you know about yodieaae the better
you will communicate. Audience characteristics s&ex, age, social or
economic status, religion, political affiliationaae and national origin
are important elements to evaluate when you waobmomunicate.

Please note that you may have a powerful delivamyexpressive voice,
an attractive appearance, and thorough knowledgewfsubject, but if
your words are poorly chosen or expressed, youeapavill fail to
communicate.

With the right words, you can communicate your tifas, your feelings
and your emotions. With the right words you cartpeople, give them
understanding, entertain them, even persuade thelm your bidding.

But before you can do any of that, you should lemmuch as possible
about words. The standards for words use mustdréyglaccuracy and
appropriateness.

If the audience doesn't understand the messagnthstthen to some
extent you have failed. You must therefore enshat your words and
thoughts are perfectly clear to the audience. Aerescientious speaker,
your information should be current and accurates Thvery important
as misinformation can damage your credibility. khdiion to being
precise, the language should be suitable to thgesykaudience, and
occasion.

3.4 Grassroots Strategies for Environmental Manageent

Since most people live and work in communitiethérefore means that
most of environmental awareness education shouldifeeted to the
grassroots. The community is very important in ssvinental
management.” A community is not just a gathering isflated
individuals performing their specific functions.istalso a social system
or a set of social relations, made up of socialgsowhich influence the
attitudes and actions of their members. The tendéorc people who
live together to develop social groups has impadrieaplications for
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human relations, as it can materially assist orsicmrably handicap
environmental objectives (Anijah-Obi, 1995).

To achieve environmental objectives you will neediriteract freely
with the community leaders and work through theradbieve the goals
of environmental management. The traditional chéeésvery important,
recognise and respect them. You can make effeaseeof them and
other people; their ideas and their resources,rtalyce the desired
change towards the environment. This is particylatie when you are
working in an oil community.

In trying to reach the people it may be necessamgonsider the use of
their folk media. For instance, the Town Crier ddobe used to
summon or assemble the people instead of the padlicess system,
which is strange to them.

When possible, use the language of the people.eTlsemnothing as
warm as saluting the people in their own way. Tl earn your
immediate acceptance and attention. A lot coulddigeved through the
opinion leaders because working with them will daajmu to identify
their needs and their problems. These sets of paoaly be employed as
public relation officers, where a community is ahim a company.

Also other interest groups should be utilised teegenvironmental -
education to the community, as these strategidsewdble information
reach people of all classes, ranks, vocations apiradions. These
include social clubs such as Parents Teachers iseoc((PTA), Age

Group Association, the Church, etc.

3.5 Environmental Conflict Management and Human
Relations

Although people — generally see conflict as destrac distasteful and
detrimental, conflict also has its constructive diions and desirable
conditions because conflict is a way of callingeation to problems that
exist such as the conflict between man and nathiehawwve are trying to
solve. The awareness of a possible conflict brihgsproblem to focus
and causes the problem to be solved if possibl¢hodi awareness, no
attention will be directed towards the solution dfie global
environmental problems that are threatening hunea&tence on earth.
So conflict generates energy and action and cares&s a corrective
mechanism.

What we are saying in effect is that conflict cavd both constructive
and destructive outcomes for individuals, groumsnmunities as well
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as the environment. The question then is how donarage conflict to
achieve constructive effects while minimising destive consequences.

3.5.1 Techniques of Conflict Resolution

The technique of conflict resolution is importamt environmental
issues. As environmental managers, we should ec#iiat the way a
conflict is resolved affects the nature of the oute it produces.

Filley (1975) identified three ways in which cowtb can be resolved.
These are:

1. The Win/Lose resolution: using various methodeg group
manages to win the conflict by obtaining its gaatsl frustrating
the other groups in its attempt to meet its goBlte other group
therefore loses.

2. Lose/Lose resolution: Each group gives up somisodesired
goals through some form of compromise. Neithers gel,
therefore both groups lose.

3. The Win/Win resolution: the groups succeed ienidying
solutions in the problem that will allow both gpsuto achieve
their desired goals. Thus both sides to the odrdlie able to win.

4.0 CONCLUSION

This unit has so far discussed the concept, ret®jarole and other
characteristics features that will enhance humanatiogs in
environmental resource management.

Without effective human resources management skallslities and
principles, resource management will not be sudakgsachieved.
Citizenry's attitude would not be easily changed @&mvironmental
policies may not be executed successfully.

5.0 SUMMARY

This unit has stressed that good human relatioms te&p in the
realisation of the goals of environmental managemé&he idea and
meaning of human relations as well as the objestofdhuman relations
in environmental management were explained. Hunsations is a
continuous effort designed to promote the bestipblesanderstanding of
policies, activities and social attitudes. Facttivat enhance effective
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human relations, such as audience analysis, styleapproach,
appearance and language were highlighted.

Finally, principles of good human relations and rapghes to conflict
management were suggested.
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1.0 INTRODUCTION

In the management of Environmental Resources, adiaenm
Government involvement in the management of enwviemial
resources, non-government agencies referred tooasgovernmental
organisations, NGOs for short have also being waael in the
management of environmental resources in Nigerraféav decades
now.

One example of such NGOs is the Nigerian Consemwatioundation
(NCF) located in Lekki, Lagos as headquarters. Thiswill discuss on
the historical background of the Nigerian ConsaovaFoundation and
its contributions towards the effective managen@nenvironmental
resources and environmental education.

Non-governmental organisations are independent caemment and
have as their main responsibility improvement @& #mvironment and
effective management. They include powerful grougds primary
humanitarian, charitable and religious organisatievhich source for
private funds within and without the nation for thenproved
management of our environment.
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2.0 OBJECTIVES

At the end of the this unit, you shall be able to

. state the names of different non-governmentabmgations in
Nigeria

. outline the achievement of the Nigeria Conseorati
Foundation.

3.0 MAIN CONTENT

3.1 Background of the Nigerian Conservation Foundabn
(Ncf)

The Nigerian Conservation Foundation (NCF) is ohdhe foremost
environmental non-governmental organisation (NGOINigeria today.
The NGO with a nationwide network was inauguratgdtibe then
president of Nigeria, Alhaji Shehu Shagari on tt®hlof February
1982. It became formally affiliated to the World 8&i Fund for nature
(WWEF) in 1989.

It was established to achieve the following purgose

0] saving the country's flora and fauna from estion

(i)  protecting the environment from pollution and
degradation

(i)  improving the quality of life of the custodia of our
wildlife heritage.

Since its inception, NCF has been deeply involvedpecific projects
targeted at improving the quality of the Nigeriamvieonment and its
management.

NCF projects are designed- and formulated in a ftnat integrates
ecological management that hinders soil erosion pramotes soil
conservation (Aminu-Kano & Lawal, 2000). Thus thainr forest
protection project in Okomu, Hadejia-Nguru Wetla@bnservation
Project, Kano Desertification Control project, Nimalm utilisation
project in Oron and the technical support giventhie Cross River
National Park have all had integral input that gase a long way in
improving environmental management in Nigeria.

3.2 Ncf's Management Records

The Nigerian Conservation Foundation (NCF) emplgynvironmental
conservation, awareness and advocacy activitiebdeas involved in a
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lot of projects overtime. These projects can becmdasd as having
practical intervention measures for the control andnagement of
environmental problems in Nigeria. They can be saidave in one way
or another contributed greatly to the reductioradlogical problems in
Nigeria. Some of these projects in which they halaged this key role
include:

. Hadejia-Nguru Wetland Conservation project
. Okomu Wildlife Sanctuary Conservation project
. Kano Desertification Control Project

. NCF/WWF-U.K Conservation Project in the Cross &iv
National Park
. Urban Tree Planting or Beautification

Wetland Conservation Management

The Hadejia-Nguru Wetlands Conservation Project\(\HI\P) is located
in Northern Nigeria. It was initially started byetiNigerian Conservation
Foundation (NCF) and Royal Society for the protecof birds (RSPB)
primarily focused on the protection of migratoryrds. The local
people's perception of a project that was onlyresgied. in birds instead
of something that can better their lots facilitated need to expand the
focus of the project. This led to the realisatibattthe issue of equitable
access to water is an issue of concern to all diveaus water users.
This has since influenced the focus of the projSpecifically, some of
the activities of one of the components of the gupjthat is, sustainable
wetland use involve technical interventions such-agro forestry,
gardening.

This project ensured that communities and indivisiugere involved in
nurseries for fruit trees and multi-purpose tremsconstruction, timber
and other uses. The agroforestry activity carriedasound the wetland
area could be accepted as capable of having signtfimplications for
sustainable fuel wood sourcing, income generatsmyrce of food,
desertification and erosion control. As at 199&r¢hwere six individual
nurseries set up and 10 community nurseries wigprax. 20,000
seedlings each (Aminu-Kano & Lawal, 2000). Thisiait by the
people reduces pressure on the exploitation of ralatuegetation
resources, which in turn protects the soil fromsem and enhances
ecological processes in the region. What a prdaotreg of involving the
grassroots people in environmental management.

The construction of dykes has become common wehpdople around
the project area because it facilitate the prewventif early flooding and
the destruction of rice seedlings by herbivorowh fand this in turn
increases rice production. There is also anotherpoment which had
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some short-term'impact. For instance, it has bdde # assist the
Hadejia River Basin Authority on timing of releasks best suit the
needs of the farmers in the flood plain. Howevke value and future
impact of this component would have been far greidtesources had
been available for collection of river flow data tbe entire river basin.

Okomu Wildlife Management

The Okomu Wildlife Sanctuary Project, which usedo® managed by
NCF, was officially handed over to the National K&aBervice with a
new status as a national park. At the time of N@fésmagement of the
sanctuary, specific management and environmentioation projects
were carried out. The management component of ritjeqt through its
support zone programme has involved the communitieactivities

targeted at promoting management of the naturauress within and
around the sanctuary (now park). Some of theseites have in one
way or another improved the ecological processesngnthe variety of
species found around the project site. Specificalyne activities have
been carried out with the local community throulgé projects support
zone programme. These have included training wapsion sourcing
for alternative means of survival and skill devefgnt for income
generating activities around the buffer zone ingthactuary. 'All these
are aimed at promoting natural forest regeneratind management,
which is very essential for increasing wildlife sms and promoting
more ecological stable rainforest environment. Qrler important
activity which the project was fully involved in wdhe protection and
enforcement against illegal logging which has blkeeown to be one of
the major sources of deforestation if not propergnaged.

Deforestation on the other hand leads to floodergsion and loss of
genetic resources. The project has also been iegoim a lot of

advocacy and environmental education aimed at leelgng all

stakeholders about the need to conserve the naesalrces in and
around the sanctuary.- One typical case, whictdyery fruitful result

in the case of ecological succession and erosiorrap was that of
NCF and Okomu Oil Palm Company.

Kano Desertication Management Project

This project was based in Kano State where deserbachment is a
common ecological phenomenon. A major feature ef phoject was
that it was implemented by the rural community and owned by them
under joint supervision of local government couraeithorities and the
Nigerian Conservation Foundation local chapter.
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The project was premised on some identified causdactors of -the
Sahelian drought of the 1970s. Some of these fdtaiuded poor
livestock grazing and agricultural practices, isiga fuel wood
harvesting and climatic factors.

Aminu-Kano & Lawal (2000) mentioned that the NigeriConservation
Foundation (NCF) therefore employed Managementegji@s such as
the establishment of,

. Fuel wood plantation plots of land set aside diyal government
authorities and communities for the purpose.
. Orchards for the production of succulent fruitsr fhuman

consumption as well as for attraction of bees Wiliteventually
colonise artificial beehives placed in trees fonéyp production
. Grazing reserves, and so on.

These management strategies yield, tangible outwhish could be
noted as evidences that could have unquantifiabitipe effects on
grassroot people's style of resource managemenexXample, between
1996 - 1997 10,000 seedlings of Neem, (AzadiratBa)nTerminatia,
Acacia were planted in about 7 hectares of the woodlotsetrve as
sources of fuel wood, poles and shelter belts fi@cking wind erosion
and southward movement of sand dunes.

In order to divert the attention of the communityag from reckless
fuelwood which is a major source of desertificatemmd wind erosion,
bee-keeping and small ruminant projects were amsbagked upon as
components of the Desertification Control project.

Nipa Palm Utilisation Management Project

This management project is based in Oron, Akwa I&tate. It was
born as a result of the need to control the exeessivasion of a foreign
species called Nipa palm (Nypa fruitcans) from Mala. This species
has spread at a rate that is impacting adverselythen mangrove
ecosystem.

NCF sees the utilization of invasive plant speciss a strategy in
environmental management. Hence, a pilot schemeseiagp in Oron
to produce mats, buttons, fishing gears, beveragegar, vinegar and
ethanol from Nipa as a means of restoring the Igtabf the mangrove
ecosystem in Nigeria as well as controlling coastasion (Aminu-
Kano & Lawal, 2300).
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SELF-ASSESSMENT EXERCISE

Carry out quick review of NCF's past efforts ardentify what you feel
the organization should have done but did not doudph any of its
management projects.

3.3 Ncf Educational Efforts

The education department of NCF has a co-ordindimigservation
Education Unit at Lekki,-that co-ordinates thredest member units,
which include.

(1) The Environmental Education Unit (EEU) in Beity

(2) EEU, Calabar, and

(3) Okomu Community Education co-ordinates or suges four
functional programmes, notably

0] school's programme

(i)  community education

(i)  curriculum and training, and
(iv)  special projects.

As recorded in the WWF (UK) sponsored mid-term eafibn of the
programme, the achievements shall be categorisedaar sections:

1. School's Programme

The NCF's achievement in school's programmes ieclutie
followings:

(1) Facilitating the establishment of 302 activeservation clubs in
Nigeria;

(i)  organising annual conservation week beginrfnogn
1989;

(i)  organising annual Art and Eassay competitjions

(iv) organising a debating competition in 1989;

(v) staging musical concert "Yanomamo" on the esvent in
1989 and 1990;

(vi)  hosting school visits to the Lekki conservaticentre;

(vii) administering the WWF/Longman Reading for tBavironment
competition in 1991

(viii) conducting along with academic associates short story
competition which resulted in several childrenngpio the Youth
for Environment and service camp in Virginia, USA;

(ix) organising a poetry competition in 1992;
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(x)

(i)
(iii)

(iv)
(v)

devoting a stand in the exhibition hall at fkkki Conservation
Centre to show various works carried out by cleidr

Grassroots Education

Conducting adult literacy classes which has lethéoacquisition
of knowledge on conservation, sustainable devedspirand the
development of basic literacy and numeracy skills;
Developing urban environment education prognaen

Making appropriate provisions for infrastrucal facilities to
foster conservation education in protected areasekki and
Okomu;

Co-ordinating and supervising community edusratefforts of
the field unit;

Conducting fieldwork in community-based enwvingental
education project towards evolving a viable stygtior
community education.

Curriculum Development and Training

(i)

(i)
(iii)
(iv)
V)

(vi)
(vii)

Developing the national Conservation Educati@trategy
(approved by Government in 1990/91);

developing EE curriculum for secondary schoolalready
accepted by government for inclusion into the zeitiship
education programme (1991);

developing Teacher's conservation guide f&r;, E

Developing textural materials for the postgrate and

Ordinary Diploma in EE (on-going);

Establishing seminars, conferences and training

workshops;

Publishing resource materials;

Adding five Nigerian Educationist to the 1@ined in EE at
the Jordan Hill College, Glasgow,;

(viii) Visiting lectureship of the head of Educatiat the

(ix)
(x)
(i)
(xii)
(xiii)

Jordan hill College for nine months (1991);

Developing curricula for the Ordinary Diplonaad
postgraduate Diploma in EE at the University ofaBar;
Contributing "Nigerian Environment and Develogmit' to
the WWF book series on "What We Consume’;

Organizing the first National Conference on EEmarch 17 -
19th, 1993;

Facilitating the formation of the Nigerian #Aasciation for
Environmental Education (NAFE) in 1993;

Establishing a Research and Publication Cottaa to

facilitate research and publication in EE; and

(xiv) Publishing the Journal of Environmental Ediima.
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Special Projects

Amongst the special projects embarked upon are;

0] Research on relationship between environmedtdgvelopment
in Nigeria, towards the publication of a text arvieonment and
development for use by schools in the U.K. andeNg

(i)  Co-ordination of research and text-developmamBenin History
and Environment project, which examine the relaiop of
Benin culture with the natural environment;

(i)  Exhibition of EE materials at the Shell Pdeom Company's
Health and safety Week activities in Lagos andiy/ar

(iv) Ecology and Religion project.

However, the education department still anticip&te achieve the

following

(1)  Strategic planning for the sustainability of@oing
projects;

(i)  Developing EE programme of Gashaka-Gumpti Oiai
Park;

(i) Promoting international exchange programmen ithe
implementation of EE projects in Nigeria;

(iv)  Establishing conservation clubs in ALL schouwis
Nigeria;

(v)  Promoting sustainable life-style through awass) training and
education;

(vi) Professionalising EE though NAIEE;

(vii) Collaborating further with State, Federal, atdnal and

international agencies.

In order to enhance the attainment of the propgwegects, the four
functional units are adequately staffed, with membemprising of
professionals from universities, Federal MinistfyEalucation, Colleges
of Education, and other resource centers.
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3.4 Agencies involved in Environmental Management

Table 20.1

Agencies concerned with the Environment and their

Activities in Nigeria

rajor

Agency
S/No| Abbreviation Full Name Major Activities
1 CBN Central Bank of Research on impact of
Nigeria foreign debt on the
nationals
2 FAN Forestry (1) Combating
Association off drought
Nigeria (i) Desertification
(iii) Wildlife
conservation
3 FE Friends of the(i) Conservation and
Enviroment arousing public awareness
on the negative effects of
bush-burning, overgrazing,
over fishing ang
deforestation
4 DFRRI Directorate for (i) Development and
Foods, Roadsconstruction of rads to rural
and Rural areas
Infrastructure | (ii) Assistance in the
production of food
5 GCF Green Croc(i) Creating awareness
Foundaton through  formal  public
cautions on environmental
issues in Greenscope
6 NALDA National (i)  Acquisition of land
Agricultural from Communities for the
Land purpose of better
Development | management in  small
Authority holder farming schmes.
7 NARESCON | National (1) Protection of
Resources endangered species
Conservation | (ii) Conservation of
Council biodiversity
8 NIRADO Nigerian (1) participation in
Integrated rural programmes of sustainable
Development | development.
Organization
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9 NNPC Nigerian (i) Conducts research on
national Environmental protection
Petroleum and safety
Corporation
10 NFS Nigerian Field (i) Publishes Conservatign
Society articles in journals. Has
been in existence since the
1930s
11 WB The World (i) Assistants in various
Bank research on the
environment
12 WHO World Health (i) Research on tropical
Organisation | diseases
13 RBDA River Basin (i) Water resources
Development | management in the various
Authority basins
14 WIN Women in (i) Creating  publig
Nigeria awareness af
discrepancies/inequalities
and problems faced hy
women
15 SAJJU Samuel akpari) Public
Joshua Japhetenvironmental awareness
Ukpong (i) Organises
Institute and Nigerian voice, children
Research international campaign
Foundation programmes
16 UNEP United Nations(i) Monitors and evaluates
Environmental | environmental research
Programme
17 NCF Nigerian (1) Education on the
Conservation | environment
Foundation (i) Protection and
conservation of Nigerian
Environment
18 NEW Nigerian (1) Conversation of
Environmental | Biodiversity
Watch (i) General
environmental protection
19 NES Nigerian (1) provision of
Environmental | consultancy services an
Society environment
(i) National Policy
formulation on the
environment
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20 NEST Nigerian (1) Documentation
Environmental | of the state of Nigerian
Study and environment
Action Team | (ii) Conduction  of
impact studies
(i) Identification of

environmental management
issues in Nigeria

(iv) Creation of
environmental awareness
through workshops,
seminars, etc.
21 FEPA Federal (1) of air, water and
Environmental | noise standards
Protection (i) Pollution control
Agency for air, water, soil and the
stratosphere

(i) Control of flood,
erosion and desertification
22 WWF World wildlife| (i) Creating publig
Fund awareness on the
environment through
organised seminars,
conferences and workshops
(i) Supporting and
organising programmes of
the environment

(i) Supporting
conservation practices |n
the environment

Source: Compiled from information obtained from the Federal
Ministry of information, Federal Republic of Nigeria and Nigerian
Environmental Education and Management (1993).

4.0 CONCLUSION

The growth trend on environmental management dverpast decade
has been encouraging in terms of increased numbagencies. The
agencies influenced the adoption and spread of@mwiental concern,
which was to affect our national environmental gek and
management. In reality, initial contributions werade by the United
Nations Environmental Programme (UNEP), World Wikl Fund
(WWF) and others.
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Some of these agencies assisted technically andide funds to
evolve activities on environmental management anervation. Their
efforts resulted in the establishment of Lekki Ganation Centre, the
Okomu Wildlife Sanctuary, the Creek project, thas@aka-Gumpti
National Project, Hadejia Nguru Wetland project dhd Cross River
State National Park Project.

5.0 SUMMARY

This unit has been able to outline and discuss hen dctivities of
Environmental NGOs especially the NCF acclaimetieéahe foremost
environmental NGO in Nigeria. These organizatiaise awareness and
influence public and government policies, actioratitude and
management of the environment. Significant contrdms in this
direction have been made by NCF, NEW, NES, and NE&fTich
constitute an important segment of environmentaO<¥@ this Nation.

6.0 TUTOR-MARKED ASSIGNMENT
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