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GEOGRAPHY

About this rnodule
This module has been produced by the Institute of Adult Education.
All modules produced by the trnstitute axe structured in the sarne
way, as outlined below:

How this module is structured?
Tlie module overview

Dear learner, the module overview gives you a general introduction
to the module. lnformation c+i::tained in the module overview will
help you determine:
* If the module is suitable for you;

' What you will need to k:row;

' What vou can expect from the mo<iule; and

' How inuch time you will need to complete the module.

The overview also provides guidance on:
. Snidy skills;
. Where to get help:
n Unit assignments and assessments;
. Activiry icons; and
o Units.

The module content
The module is broken down into units. Eacli unit comprises:
. An iatr*duction to the unit content;
. Ternrinoiogies;
, Core content of the unit with a variety of leaming actMties;
. Unit reflection; and
. Unit assignments.

Resources
For those interested in learning more on this subject, we
you with a list of additionai resources at the end of this
these may be books, articles or web sites.
Yow comments

Your Comments
Dear learner. after completing this module of Describing Human
Activities, we will appreciate if you would spend time to give us
your teedback on:
. Module content and strucfure;
. Module reading materials and resources;
. Unit assignments;
. Module assessments;
. Module duration; and
. Module support (assigned tutors, technical help, etc.)

.le
P.oY'l"
moou
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About lhis module

Yow constnrctive feedback will help us to improve and enhance

this module.
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ilHodule overview
Welcome to this mociule

Dear ieamer, welcome to mcduie 44. The moduie is abaut
Describing Human A*tivities. T'he Module is divirled iato 5 units
1am-elV: tl-nit I: Expiaining Concept of [Iuman Activities. Unit 2:
,Analysing Agriculture. Unit 3: Management of Water Resource
for Ec,*ncrnic Development; Unit 4: Managing Sustainahio use for
Forest Resources; and Unit 5: Applyrng Sustainable Approaehes to
Mining. tr irope that the rrro,lui; 

-will 
contribure in pioviding 1,ou'witir skilis and ar,va-reness *n human acti'ities for economic

develcpment.

General competence Dear leamer, upon completion of this module, you will be able to
demonstrate the following competences:

' Engaging yourself in zustainable agriculture and sustainable
use of water, forest, power, energy resources as well as
sustainable mining.

$tudy skills fear .learngr, being a student learning through Altemative
Secondarl, Education Frogramme, you. up!.oron 6 t"un ing *.itt
be different from that ofyour forrnal sct oofdays. In this appioach,
you will ehoose what you want to study, you *-ill huo" pr"i"rri"rui
and'/or personal mctivation for doing so, und you will rnost rikely
be planning -vour study activiries and cther prcfessional and,ror
domestic responsibitities.

Essentialiy, you will bs responsible to manage )rclur iearning
envirqnment in issues such as time management, goai setting, sfess
managernent. etc. Perhaps you witri also need to reaequaint ycurseli
to"areas such as essay planning, coping with exarninations and
using the web as a iearning tool.

Your most significant considerations will be time and space i.e. the
tirne you dedicate to your iearning and the environmeit in which
you engage in that Ieaming.

We.recommend that you take time norv belore stafirng vo,:r seli-
study, to familiarize,vowself,with these issues. There aie'a number
of exceilent materials on the web" A few suggesteci links are:

ru
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Module Overview

Need heip?

" httri@
The ,.How tc stucy" website is dedicated to study skills resources.

You will find links to study preparation (a list of nine ess*ntiais for

a good study place), taking notes, str"ategies for reading text boaks,

using refereuc€ sources, test anxiety.

' @l nr"1,&tiJt.ed!.gd)EtsGdrnlghE4l
Inis is the website of the Virginia Tech, Ilivision af Student

Aff'airs. Ycu wili frnd links to time ucheCuiing iinciuding a "where

eloes iime go?" link), a study skrll checklist' basic *onleatration
techniques, control of the stucly en'iiroament, note taking, how to

read essays for analysis, mernory skills {"lei.nerlrrering"}"

' bspl&sae-ir-o."ry1e;El-dJ.qrylesources.php
Ancther "How tct study" -'xebsiic 'ryith usefutr links to time

rnanager:rent, effieient rea*ling, questioningrlisteninglobserving

skills. getting the rcost out rf doing ("kands-on" learning), morllory

buiiding, tips for staylng motivated, d.evelcping a leaming plau'

The above links are our suggestions tc start with on your way' At
the time of writing, these rveb lir*is w*re acli're' if you want to look

frrr more go to wx]g$o-ogio.co$ and type "'seif-study basics",

"self-study tips", "self-study skills" or similar.

Dear learner, in the oourse of your study, you rnay need help in
various issues such as the location and how to get support frorn

resource centres, clari$catir:n ;'f various issues pertaining to your

study materials (modules) and so os. If this happens, you are

adviseri to ask for heip fron, your centr? co$rdinator or facilitator,

you cail alsa visit the ra'ebsite of the lnshf,:ie of Adult Education

which is Eww.iae.ac.tz or ask for help by using phonc no- +255 22

2 i 50838.

,q3ttv

Module asse$$ment

@
After each unit, yoa will be required to attempt one unit

assigrment. These are not meaat for subnaission rather for
reflection on what you have leamEd in the whole module. You will
also be given tests and assignrnents f,or submission as you will be

guided by yrot module facilitator' You will also sit for mock

examinations to accomplish your continuous assessment.

\
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Getting around this rnoduie

Margin ieons
Dear learrer while working through this module you will notice the
frequent use of margin icons. Tf,ese icons sErve to ..signpost, 

a
particylar piece oftext, a ney task or change in activity; Iney nave
been included to help you to find yo* *uy lro*d this module.A cornplete icon set is shown below. We suggest thai you
familiarize yourself with the icons and their meanin[-before ,t-ii"gyour study.

*
Activig'

@
Assessment

HT

*
Unit
assignment

Case study

fr
Discussion

ffifr ,,{lrT ?
Eelp Note it!

@
Outcomes

Ev #tr
Rellectior

tu
Study skills

summrrlr

,m
-Terminology

ffi
Time

#
Tip

m
,rsEBr

Computer-
Based Learning

w
Audio

€E
Video Feedback

Generu
competence

?
C

Brslc
Competence

Answers
Assessments
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Unit 1 Explaining Concept of Human Activities

Unit t
Exp$aining Concept of Human Actlvities

lntroductiol,l
Dear learner, wetrcome to unit four which is the final Geography Module
for stage one. This unit will introduce you to various activities that
human beings are engaged in for their survival. The unit will mainly
focus on concept of human activities anel their importance to the whole
ecosystem.

Leanning Ou{cornes Dear learner, upon cornpletion of this uait, you will be able to:
r Describe various human activilies;
u Identifu various hurnan aetivities in the local comrnunity; and
o Explain the importance of human activities to hisAier life.

Flumnan Activities
The Meaning of tr{uman Activities
Life is associated with a variety of activities. I hope that, you are also
engaged in rlifferent activities daily. Our lives are frjll of aetivities.
some of the activities we de.r are r,.ery minor while otirers are natable
and sigaificant.

I{xrs*n actii,ities are funetions or tasks or work canied out or done by
human beings over time for arhieving ecrtain purpose$"

Types of llunnan Actiyities
A1l human activities are nsi the same in tenNs of importance, energy
requirecl and time spent. Fiuman activities are c.!.assified into mainly three
categories which are:

(a) Frinaary Artivities
These are hr:man activities that involve extracting tbe raw rnaterials
directly fiom the Earth. Examples of primary activities include
agriculture, mining, fishing and exploitation of forest resources.

(b) Secondary Activities
These are trurnan actirrities that invclve processing of raw materials into
useful products. Exanrples oimanufactriring industries ar€ processing of
steei and iron ore, cioth making, car assembly, etc.

I

I

6

.

\

I

i
I

I

ll



7

. ;t+,:ffii,j
GEOGRAPHY

(c) Tertiary activities
These are the activitiss that invalve the provision of senir.es that are
needeci in snciety. Examples of tertiary activities inciude: trade
tourism, education and hospitais. Teniar-v activities incluce the other
trvo categaries of human acti.vities which are:

(i) Q'"iatern ary- activtG es
These are activities that involve provision of inteilectual serv-ices and
information. Example of quaierna-ry activities are scientific research,
consultancy and cornputer based activities such as making of software.

{ii} Quinary se*tor activities
These are activities that arc done by top *xecutives or afficials irr silci:
fields as in the governments. Name s<lme activities whicrr take prace
in your local communit-v basing on each cf their categcries.

Iilqlortance of Human acti.rities
ii The;v sristaia human's lite. fiom them; humans get their needs anri

services.
ii) Human acti'ities such as agncuiture anci iishing lea<i to the suppiy of

tboC in a couniry*.
iii) I{uman activities increase individ.ual and national income
iv) Helps in producing raw materials such. as cotton for textile indusn"ies.
v) They provide employment to people in the country.
vi) They facilitate the improvement of transport and cornmunication in

a particular area.
vii)They boost the national currency.

Dear Leamer. observ'e hunian activities which are carried out around you
and explain their impact to the environrnent and human liie.

Negative InrXraet of l{uman Activities
Dear learner, although hunan activities are impcrtant for life, they have
some disadvantages too. The major negative impact of human activities is
the destruction of the environment. Human activities destrov the
environment in the following ways.

i. They cause environmental degradation - fcr exarnple mining and
agriculture destroy land and forests;

ii. They cause air. scil and water pollution - fcr example, smoke and
wastes from manufacturing indusffies, fishing b-v using
chemicals, buming forests. and the use of fertiiizers and
pesticides; Iead to pollution.

-,,



Unit 1 Explaining Concept of Human Activities

iii. They destroy the n*tural environment and replace it with the artificial

"nuiroo*"ni 
(built environment) - for example, clearing of

forests and establishing mining centre or building of industries;

iv. They dead They lead to loss of natural r€sources - beeause human

activities utilize or consutrne natural resoufces; without

replacement.
v. Defcrestation. This can take place when trees are excessively

eleared during preparation for large farms, iumbering,

overgrazing and settlements;
vi. soil erosion. This takes place easily on the land that has been left

bare due to excessive cutting of trees for lurnbering, farming and

construction.

Measures of solving Environmental Problems caused by Human

Activities
Dear learner, problems caused by hurnan aotivitios can be addressed in

various ways. The following are the measures on how to overcome

problems caused by human activities:
i) Planting tries t'here the land is bare and avoid people from

cutting trees;

ii) Mass education should be provided among the people on how to

conserve the ervironrnent;
iii) Govemrnent should formulate policies that guide people cn how

to undertake various activities;
iv) Discr:uraging the improper dumping of waste in the soii or water;

v) The use of modern methods in agricultural activities such as crop

rotation, inter cropping, fallowing strips, contour ridging; and

vi) Discouraging excessive use of chemicals in the control of pests

and diseases.

Unit Reflection

Observe human acti'Jities taking place around where you are living and

iist the activities you consider hannful to the environment and those

useful to the environment. How willyou advice comrnunity member on

maintaining sustainable environnaent?

8
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Unit Assignment

tI
*

1. Mention any six human activities that you know

2. Write short notes on the following:
a) Human activities
b) Primary activities
c) Secondary activities
d) Tertiary activities

3. Mention any four types of human activities that you know.

4. Explain the negative effects of any two human activities that are
practicing in your iocal corununity.

5. List down measures of solving environmental problems caused by
human activities.

I

I
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Unit Assignment

tI
{}

1. Mention any six human activities that you know

2. Write short notes on the following:
a) Human activities
b) Primary activities
c) Secondary activities
d) Tertiary activities

3. Mention any four tlpes of human activities that you know.

4. Expiain the negative effects of any two human activities that are
practicing in your local cornmunity.

5. List down measures of solving environmental problems caused by
human activities.

I
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Unit 2 Analysing Agricultural Activities

Unit 2

Anatrysing Agrieultural Aetivities

Dear learner, i* the p'revious uni! you ieamt about concept of human

activitiesarrdmajoril?eso{humanactivities.lhopeyouenjoyedit'.In
tuls rrnx yo., will strdy:ab+ut Agricuih*c. Agriculture is the main activity

".vhich is the chief scurce ol.tbod, source'cf employrnent, source of income

and inrlustrial raw materiais (secondary industries). It is therefore,

irnportant to discuss this activity and its role to individuals and national

deveioPment.

Learning Sut*omes
Upon completisn of thls unit, you should be able to:

n 
. 

Describe concept of agriculhrre and types of agriculture;
o Describe the characteristics of small scale agriculture at

subsisten*e levei:
n Expiain advantages antl protrlems of srnall scale agricult"[e and

'ways oiimProving it;

" Identify urluu *i*r" large scale agrieultural f,anns are iocated;

and
u Diseuss the problems that face iivestock keeping in Tanzania'

The {loncePt ef Agricult*re
Dearleairer,Ihtrpe).'.orrareawars{]fthctypesofhu:rranaetivitiesthatar*
p.u"rrr*J lv the pecpie at our commurrlry I also belie.ie that you have

1";;; tU* i*ptttu"ee of human activities in our dail-v iif'e' i{ow' let us

focus our attention on..Agriculture" as one nf primary hr:man aetivity.

Dearlearner,Ibelievethattheternagricultureisaotnewtoyou'

ffi Can you trY to define it?

What is agriculiwre? Meanirg o{ A'griculture
Agricuiture iefers io the Suuran activity that involves the cwltivaticn of

cropsandkeepingoJ,aninlcls.trtisanartthatinvolvescultivationof

"ropu 
u"J *i*utJte*ping. crops cultivation is also caltred arable farming

and animal keeping is called livestock husbandry'

As li i, 
"fr""av 

said" ap-icuiture is the main human activity which is the

main source oi food on earth. With other many advantages and products

of ;g;lt*", it is also the main s**i-ce of ernployment fgr many people

.rp"-"iuliy in the rural areas' Let us see the rypes of Agriculture'

't0



GEOGRAPHY

Types of Agriculture
Dear leamer, observe the area which you are living and list tlpes of
agriculture available. Then compare your answer with the information
given. below;

Agriculture can be grouped into major two types of agriculture which are :

Small Scale Agr,iculture and Large Scale Agriculture. The other minor
kinds of agriculture will be discussed under these tws types.

Small Scale Agriculture
Small-scale agriculture is the production of crops and livestock on a
smali-piece of land without using advanced and expensive technologies.
This is a farming system that takes place on a relatively small area less
than 5 heckres. This type ofagriculf,rre produces food crops, cash crops.
Small scale livestock farming aimed at providing the essential needs of a
family. This kind of agriculture is also known as suhsistence farming.

Characteristics of Small Scale Farming
Small scale agriculture is characterized by the following features:

i. Simple tools are used, e.g. the hand hoes and ox-drar+'n ploughs.
ii. The areas cultivated are small, usually the farnily labour is used

and production is low.
iii. Low or no use of chemicals to improve soil fertility and to controL

diseases and pests.
iv. The capital used is small.
v. It is characterised by the use of poor farming methods and poor

transport services.

Dear learner, I hope now you are familiar with the characteristics of small
scale agriculture. (hn you list methods/ types of small scale crop
cultivation? Compare your answer with the discussion that follows:

Dear learner, mention methods of subsistence agriculture practiced by
various Tanzanian tribes such as: IVfasai, Sukuma, Chagga, Ikizu.
Zanaki or any other tribe ofyour choice.

Methods I Tlpes of Small Scale Crop Cultivation
There are fow methods/ types of subsistence agriculrure; namely: Shifting
cuitivation, Crop rotation, Bush fallowing and sedentary farming.

Shifting Cultivation
Is the system in which a peasant keeps on shifting from one area to another
as a result of soii exhaustion. In this tlpe of agriculture peasants cultivate
certain pieces of lend until the soil is ex}austed after 2-5 years then shift to
a nelil picce of land where they ciean and cultivate. The community
cultivates in rrcarby areas or moves to different parts. One particular thing
is that at each new location, the grass and trees are cut down and burned.

11
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Unit 2 Analysing Agricultural Activities

For this reascn: shifting cr.litivation is also called sl,ts& and bt;rn'

Dear learner, shifting cultivation is the nai:: forin of agriouiture found in
many parts of the woild's kopic cli;::atic rcgions 'lvhich hav* relativeiy
high temperahrres and pientiful rainfaii. ii is a:: a*eient {oki) mettrod,

mainly existing in three trcpieal regions: the A;ne.z*n cf Sourir America,
Ce*tral arrd trVcst A*ica, and South East Asia including trndoliesia. Indc-
China and Ne'w Cuinsa. In Taneania the regions practicing shifting
cultivation include Morogoro, Iab*ra, lringa, Mbeya, Tanga and Dc'doma.

For example, tobacco fan'aing relies heavilr, on shiiling culti"ratit*.
Dear learner, lve have seen the concept of shifting cuitivaiiot"i, let us see

the charaeteristics of shiftiag cariti.ration as foilows:

i) liarmers usually clear the land fcr planting in pa* by slashing
vegstation and bu:ting the dei:ns.

ii) Farmers grow crops on a cieared field for only a ftw years and then

leave the land to follow many years.

iii) Feople *'ho practice shifiing cultivation, gecerally live in a sn'iail

village antl grorv fcrad in the surrounding lanii.
iv) Eacli year, the villagers plan tbr oianting an area surrounding the

settlement. Before planting they *rust rsrff{;ve dens* vegetation ttrai
typicatrly cover it.

v) Befcre planring, f,reids are eleared by hanri, witlr the help of sirnple
tools such as a hand iroe and macl"retes.

vi) Cleareri land can he useri to gr*ly crop far cniy a sliort tirne, usuall;*
three to five years.

vii) If a cleared area outside a village is too sr:rall to provide for the

eniire population of a village, then sorne of the people establish a
new village and pra*tice shifting cuitivation there"

viii) The crops grown include nnaize, rice, millet, eassaYa, groundnuts,

beans and vegetables.
ix) Most families grr:w for their ov'n nee<is, although some may

specialize in particular crops and trade with viliagcs who specialize in
other crops.

x) Traditionally, land is owned by the viliage as a wholc rather than by
eaeh individual. Each family is allocated wrth some piece of land and

is ailowed to rctain the output.
I)ear leamer, let us now look cn the advantages and disadvantages of
shifting cultivation.

Advantages of Shifting Cuitivation
i) More than one crop can be planted and harvested in a single plot.
ii) Burning invoives production of ashes u'hich assist in soil fertility.
iii) Food supply is assured since the family cultivates for self-

sufficient basis.

12
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iv) The .cystem daes uot e*st much since sirnpie toois are used fcr
production.

v) Farnily iatrour is used iri the production process.

tsisadvamteges ef Shiftimg Cultivation
i) The use of fire kiltrs {destrays) the natural habitats and wiid animais.
ii) The systern cafinot be applied on high populated areas.
iii'! Lou'produetivity hecause the plots are srnall and conkoi cf pests and

diseases is poor.
iv) Clearing r:f foresi enaourage deforestation and soii erosion.
v) Destructicn eif ozone trayer due ta burning cf b,rshes and grasses.

Dear lcarner, I h+pe now y()u are farniliar with the charactei{srics,
ativanrages as well as cisadvanJages oi'shi{ting cultivation let us look on
another Qpe of subsistnnce agriculrure wirich is brlsh fallo'..vina.

Bush Fallowing
Is the farming s-vstem in rviiich a peasant culti.,'ates in a csrtalr: area ,;ntil it
ge''s exhausred and leaves it foi a ceruin penod of tirne to regain fertilifv.
It diifers from shifting cultivation in that farmers are settled and hence
are rotatlng ra;her than shifting tc a neu.: home.
Rotational bssh falic''vhg is tlie simpiest farm of sedeirta.ry ianning. This
s1'stem taok pla*e after shiftitg cultivation failed to perform well due to
increase in population.

Charaeteristics of Bush Fallowing
i. simpiest tools are used tlrough rnore advanced compared tc shitting

cultivation Siashing and burning of bushes.
ii. The ccmmunity can en&age itself into other activities like trade,
iii" Hunting and gathering etc.
iv. Fanners are settled but the farms are the ones which are rotating.

Advantages of Bush Fallowing
i. Since people are settled, they engage fuliy and effectively in the

production proces$.
ii. Slashing and burning involved in the fann preparation atj.ds fertiiity to

the land.
iii. Fallowing gives roorn for the improvement of the soil and eilcourages

the recovery of, vegetation.
iv. It takes places where there is high population uniike shifting

cultivation.
v. Farrners can involve in other econornic activities such as trade,

lumbering and fishing.

IXs*dv*ntages of Bush Fallowing
i. There is low production due to the use of low technoiogy and simple

toois.

13



Unit 2 Analysing Agricultural Activities

ii. Slashing and burning can lead to environmental degradation as well as

loss of biodiversitY.
iii. Poor trade among communities.

Dear learner, another method or type of crop cultivation or

subsistence farming is crop rotation, can you give the meaning of
crop rotation.

Crop Rotation
Croi rotation involves growing of different crops on the same land at

different times f,or example previous year ffre farmers grow maize, this

year beans, next year millet. The farmers continue rotating crops according

to their needs.

Sedentary farming
Sedentary farming is the farming system in .r'hich a farmer does not

*ou" *d establish a permanent settlement. The farmer grows crops and

keeps animals.

Advantages of Small Scale Farming

Dear learner, although small scale agriculture is the inferior way of
farming, it has the following advantages:

i. It is clieap because of, the use of simple tools, use of locally produced

manure and local seeds.

ii. It provides food required to feed the population, for example maize,

miilet and wheat. It also provides employment to most of the rural

population.
iii. it provides raw materiais for the industries like cotton, tobacco, tea and

.ot-f.", thus it brings about foreign currency after being exported'

iv. It needs a small area of land, hence eneourages the environmental

conservation efforts.
v. cost of production is low labow as it involves the family members.

vi. It has encouraged the development of settlement among the farmers"

Dear leaner, you hur" seen advantages of small scale farming however, it
has some disadvantages, let us see them:

Disadvantages of Small Scde Farming
The following are the disadvantages of small scale farming:

i. Landlroduction is very low due to use of simple tools which lead

to poor standard of living.
ii. Poor methods of farming which lead to e,lrvironmental

degradation like erosion and deforestation.

iii. lteritage of land leads to land fragmentation and over population

in a small piece of land hence results into shortage of land"

14
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iv. Poor quality of products etrue to the use of poor farming methods
and failure to conkol diseases.

v. Poor use offertilizers can cause soil exhaustion.
vi. This type of agriculture is highly depending on favourable

weather condition. Bad r*,eather condition result in great ioses.

Ways of Irnproving Small Scale Agriculture
Dear learner, you have Learnt on advantages and disadvantages of small
scale agriculture. What are the ways of improving small scaXe

agricuiture? The following are th* suggested rvays that can help to
improve smaltr scale agriculture:

i) To educate farmers on good farming methodslpractices and proper
ways of,using fertilizers and pesticides.

ir) The government should facilitate the establishrnent of market for
selling crops.

iii) Farrners shouid use of better farming toois example the use of
tractors.

iv) The farmers should be encowaged to establish permanent farms to
avoici sh ifting cu)tivation.

v) Introducing more crops for consumption and surplus for sale.
vi) The govemment should provide smali loans to farmers in order to

increase capital.
vrii The govemrnent shoulC t-acilitate good transport and

communication nelwork.
viii) To encourage people to have psrrrane.nt settlements so that they

can arganize their fantrs.

Sutrsistence Farming ansi i&'omen Ernpowerment
Dear Leamer. women fonn the gpoup which is rnosttry engaged in smail
scale farming. Yet they are faced with a lot of challenges in the activity.
One of the chaiienges is iack of the right to cwn and irherit land. The
other is that of unequal participation in agricuiruratr production. Many
societies perceive agriculture as the wLrmen's activit,v. As a result, no
much investment is put in agriculture. To improve the sitr-ration, the
tbllowing should be done:

i) Women should ha,re the right to own land;
ii) Women should have the right on the products from the land;
iii) Men and women should participate in ali family's activities

including family planning to control human population"

Effects of Overpopulaticn on SmaEI Scaie Agrieulture
Dear learner, I hope you have learnt more about srnall scale agricrrlfure
including characteristics, rnethods/ types, advantages disadvantages and
weys of improving. Now, we are going to see the eft'ects of
overpapulation on small scale agriculture.

t5
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There are many effects of overpopulation on small scale agriculture, let
us see the definitiolL causes and effects of overpopulation.

*verpcpulation is the dern*g::aphic situation lvhere number cf peonie al

a given area is greater than the avatla,ble rrsources irr.clude: i,aud. lfater.
Minerals etc. tJver p.;prriation is sometiines calied pcptilali*tt pt'csitce

Causes of Overpopui*fie*/Populatiox Fxessnre
i) Movemetrt +f peeple trtcrn crre pla*e to atottrer fcr tk*!r owtr interests

or b,v t'arce *i-le to di{fur*i:t situations such irs conflicts,
*nempioyrneirt, hun gcr etc.

ii) social suvices, w"-here tirer* is availabllif of'social se.rvices such as

medicatr flare may lead to the increase in populaticn.
iii) Economic activitiss sush as industries or mining activities may iead

tr: the population presstue
iv) Cuitural attibutcs sueh as marriages, polygarny, naming of rrlations,

and unplamed reproduction al:d sex preferrn*es.
i-]ear Lcanrer,we have seen the definiti*n and causes of *verpopuiation.
in this part you will leam the effects *f popuiiatio* pre.{sliie on srnall scaie

ag:-icuihire.

Sifeets of Population Pressure on Srnall Seale Agrieult*re
a) Iaerease of crirnes such as prostituticn, thef" anrl bandits.
b) Shortage of larrd {'cr eu}tivati,:n"
c) Results into Xand depatlation due to cuitivation, d*tbrestation,

bush trurning.
C) Spreacl cf diseases such as ci:oiera, uralaria as wei.tr as malnutrition

due to shortage of fc*d"
e) Poor affangerneff of houses or imprope; housing.

0 Poor provision cf social services like l&.':Jer, }{eaith, Education
^+^L fU-

g) Overcrowding, srirall piece of iarrd to be cccupied by many
houses.

Large Scale Agriculture
Dear leamer, after having discussed on smaii scale agriculture let us

discuss another major category of agnculture whieh is large sca-le

agricuiture. This part intends to explain the concept, characteristics and

the way small scale agriculture differs fiom large scale agricutrt-ure.

\tr.'elcome!
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In large seai* agricrililrre e*me."ercial fann produee crops and anirnals
mainlv for sale" it differs frarn sraali seaie ag'riculk-re in which prerdu*ts
are mainl,v for fa.mily et''nsump:ion. Lar_ee scale agrlculture is alic cailrd
cosnwercict! agrir:ultut* as eppcsed tc smail scale ag::iculhrre which is
s u b s i s te nc <: J rtr mi.ng

Concept ef Large/Comrnercial Agriculture
Large scale agricuitlre refers to a -rype of agriculture whieh takes place in
a large area of land approximately 100 hectares. This is also known as
camrnerciql agriculiure ar state *.griculture" The type of farming

practiced is normally monoculture rneans is based on single crop.

Types of {,arge ScaEe Agriculture
Dear learner, large scale agriculture can be divided into two tvpes naineiy;
Plantation' griculture and Exterushte cereal cwltivation. plantation
agricuxture in"aolve cultivation of limited number of eash crops in large
farxr err estate, erops growri iaciude tea, coffee, rubber, tobaeio, cocoa,
sisal, oil palms and sugar canc. plantation agriculr*re is dominant in
sorne regicas of Africa, Asia, North and Scuth America where there are
favourab! e climatic conditions.

Extensive cerea! cultivati*n deais 'aritir iarge scaie food ,iraps
prcduetion, rrops 6rr\c.E in*lude bean;, rnaize, wheat anti rice. Bue to
large size of cultivated area, ali stag*s of cultivation frorn ploughing,
sowing, haruesting, packaging is done by rr;achines

Charaateristies of tr argelC*mrnet-cial Agricult*re
t) Heavy use of machinery it has a high degree cf reliance *n

teehnoiog-v and scientifie improvements. A srnall nurnber sf, rbrme.rg
arc ablc ter lered a lurge nun:ber af peopie in relatively developrd
sccieties because comraercial farmers depend or: rnachinery rather
than peopie or airimals.

ii) Irnproved transpcrt and coinrnunicatie.rn systfift, in aleas wheie larg*
scale ;rgriculture is praeticed there is motier-n anci jmr:ror.-e$ transsori
and communication s-vstems. This inciudes railwa,vs. roads. harboul's

_.. ryd ports. fhis helps in the deliverv of fenn ou*$is and inputs.
iii) Use of seientific teclxriques, conrnrercial t-armers, uiro make

extensive use of scientific methods to increase farin prociucts e.g. use
of research findings. fertilizers, hybrid plants ailri animals" etc.

iv) Large farm size, commerciai agricuiture invi:lves tho uss of large
sized fanas fcrr example rvheat farms in ttre prairies of, t!.te united
states and canada. The average farm in the usA Midwest is neariy
100 hectares (250 acres). You can imagine how big the farms are!

v) Large sized farms are partly a resuit of mechanization that is, use of
modem rnachines. As a result of the large size and the high trevei of
mechanization, commercial agriculture is an expensivJ business.

{,'
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Farrners rnust spend hundreds of thousands of dollars to buy or reRt

land and machinery to conduct farming operations'

Figure 2.1: Commetcial ryficulture depends heavily on expensite

machinery to efficiently rnanage largefarms

vi) Output sold to processors, cc'mrnercial farmers grow crops and raise' 
animal primanly fur saie rather than for their own consumption.

vii)Integration with other business is the last characteristic of commercial
'agriiulture, 

that is, it has ciose ties with other business. The system of
commercial farming in Llrrited States and other relatively developed

ccuntries has been ialled agro business because the famiiy farm is not

an isolated activity but is integated into a large food production

industr_v.
yiii) Farrns eam ail or most of their income &orn sale of ane kind of

crop or livestock. Many af these f'arms use mass - production methods

und r"quke a large investment in equipment and supplies". The

specialiied farms are categorized into two groups such as specialised

crop production anci specialized livestock production

Advantages of Large Scale Agriculture
i) produc-tivity is v1ry high and large amounts of capitaUincome is

obtained.
ii) Risk of pests and diseases is highly reduced'

iii) Promotes the growth of other sectors.

ivj promote the Jevelopment of social services i.e. Housing Electricity

and water suPPlY.

v) Provides emplolmrent to the people.

vi) It is the source of foreign money exchange'
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Challenges / Problems Facing Commercial Farming
i) They suffer from low income because they produce too much rather

than too little.
ii) While the supply of food has increased in the relatively developed

countries, demand has remained the same because the market for
most products is already down.

iii) Demands almost stand still for most agricultural products in relatively
developed countries because oflow population growth.

iv) ln fact, some countries such as USA and European Community (EC)
have adopted two types of policies to attack the probier.r :::f etcess
supply, because soil erosion is a constant threat, the govertrn*rri
encoruages planting of fallow plants.

v) Frequently occurrence of natural hazards such as flooC: -::,: - .:.r,r;r
vi) They encolrage consumption of excess grain by sellir:g :r: :,:t:ili,:... ..

to foreign govemments.
vii) Fluctuation of price in the world market the f'armers mav iace ioss

when the price falls down.

Plantation Farming
What is plantation? Refers to the large farm or large area of land designed for agricultural

growth. Often includes housing for the owner and workers. The crops are
planted for commercial purposes.

The plantation is a form of commercial agriculture fotrnd in the tropics
and subtropics, especially in Latin America and Asia. Although generally
situated in developing countries, plantations are often owned or operated
by Europeans or North Americans and grow crops for sale primarily in
relatively developed countries. Crops produced for sale are called cash
crops. Many commercial farms produce only one cash crop. These farms
are known as one - crop or single crop farms. Much of the world's wheat
is grown of large single crop farms in Great Plains of North America and
Ukraine. Large single crop farms in tropical and sub-tropical areas are
often called plantations.

Plantations raise such crops as coffee, sugaf,cane, and tea. Exampies of
such plantations in Tanzania are sisal plantations which are in Morogoro
and Tanga regions, sugar cane piantations in Mtibwa and Kilombero in
Morogoro region; tea plantafions in Mufindi in kinga region. We also
had at one time wheat plantations in Hanang Manyara region.
Latin American plantations are more likely to grow coffee, sugarcane and
bananas, while Asian plantations may provide rubber and palm oil. Since
these plantations are usually situated in sparsely settled locations, they
must import workers ang! provide them with food, housing and social
services. Crops are normally processed at the plantations before shipping.
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Requirements for Estahlishing Plent*tion Agricutrture

Deir leamer, there are basic 
-requirements for estabtrishing plantation

agric*ftwe which include: enoug! Bpitat and reliable sryply of skilled

aid unskilled labour, presence of martet, presence cf large ara for

cultivation, good condueive climate, Presence of reliable stofage

facilities, e*d t*"port and commrmication and Presence of good policy

to the farrners.

Coffee
a;tr; is a crop which produces coffee beans that are processed to make

a beverage. There are several types of coffee but the famcus ones axe

three inciu<ling; Arabica, Robusta and Liberia. The chief producers of
coffee in the world are; Brazil, Cotrumbia, Ivory Coast, Mexico, Uganda'

Indonesia, Ethiopia, India. In Tanzania Coffee is produced in Mbeya,

Arusha, Kilimanjaro and Kagera.

Condition Favorable for Growing Coffee:

The following are conditions favorable for growth of coffee

Climate
coffee is a tropical plant which is also grcwn in sub-tropical climate. It
requires heat humidity and abundant rainfall. The plant grows in warm to

higlr temperature beiween 160c - 210c. lt also need abundant rainfall

between ttoo m* to 1780 mm annually and relative dry season for

picking.

Topography
Coif"E grows well in areas which lie between 600m to 1800m above the

sea levJl with well-drained soil. Water stagnation is very hamnful for

coffee plants, therefore, hill, slopes are best suitable for growing coffee.

Soil
soil is gurding factor for coffee plantation. The best soils are well

drained, 
-volcaic 

fertile soils whicbare rich in humus, mineral nufiients

and texture to allow free air circulation.

Shade
Direct sunlight is harmful for coffee plants, therefore trees of different

varieties are needed to protect the coffee from strong winds and slm light

e.g. bananas, gevilleas and eucalyptus.

Labour
Extensive labour needed to work in the farms, especially during

harvesting which is done by picking red ripe berries for processing.
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Cotton
cotton is a flowering plant which is grown for making cotton fabric and
threads. It is the second largest export crop after 

"oif." and the fourth
largest produced cash crop in Africa. It is anannual crop which is divided
into three varieties basing on the size of the fibrous and the lint. The plant
is native tropical and sub-tropicar in the world incruding Africa and
America' The major cotton producers are china, uSA, Inlia, pakistan,
Brazil, Egypt, Benin, Mali, Vietnam, Cameroon, Australia, Turkey,
Sudan and Russia. ln Tanzania, cotton is mainly grown in Mwanza,
Tabora. Mara, Shinyaga, Geita and Simiyu regions.
Dear earner, there are different types of cotton. These are long staple
cotton which is grown in Egypt and persia, Medium stapre cottoi which
is grown in Brazil and Russia and Short stapre cotton (Asiatic cotton)
which is grown in Brazil and Russia.

Requirements for Growing Cotton
The following are the requirements for the grou.th of cotton:

Climate
cotton grows rveil in warm temperatures of about 25'c. It needs welldistributed rainfall of about r000mm per year. when rainfail is lowirrigation is applied example of areas where cotton is produced throughirrigetion is Gezira scheme in Sudan. cottont requires dryness towards
t"tlelnd of the growing season for ripening and picting. Excessive water
during picking leads to lint discororation and high incldence of bacteriar
and fungal ball rot.

GEOGRAPHY

Soil
Cotton growing requires dark brown soils which are well drained fertile
soils.

Relief
It grows well on a flat land or undulating reliefofup to 1500m above sealevel.

Uses of Cotton
There are many uses of cotton. For example textire fibers are used forcotton clothing, seeds are used to produce cotton oil, the cotton husks areused to manufacture cotton cakls (molasses) which is used to f-eedanimals and dead cotton trees u." ur.d totully as fire woods.
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i
Extensiv e C er eal C ultiv atio n
Dear leamer extensive cereal cultivation deals with large scale

food crops production. Crops grown include beans, maize, wheat
and rice. Due to large size of cultivated area, all stages are of
cultivation frorn ploughing, sowing, harvesting, packaging is done

by machines. Also, in extensive cereal cultivation there is

commerciai gpain agriculture and commercial gardening and fruit
f,arming.

Commercial Grain Farming
Commercial grain agriculture deals with the production of grain

crops such as wheat, maize, corn, etc.

Commercial grain farms sell the output to food production

manufactures. Large scale commercial production is found in only
five countries, the United States, Canada, The Soviet Union,
Argentina and Australia. Commercial grain farms are generally

located in regions that are too dry for mixed crops and livestock
agriculture.

The most important crop grown is hard wheat, used to make bread
flour. Wheat generally can be sold for higher price than other
grains, such as rye, oats and barley; and has mlre use as food for
humans.

Commercial Gardening and Fruit Farming
Commercial gardening and fruit farming is common in the US

South East. The region has a long growing season and is assessable

to the large markets of New York, Philadelphia and Washington'

The type of farming in this region is frequently called truck
farming because trucks are used to tansport the fruits and

vegetables from the farms to buyers.

Truck farms grow many of the fruits and vegetables that consumers

need in relatively developed societies such as apples, cherries,

lettuces, mushrooms and tomatoes. Some of those fruits and

vegetables are sold fresh to consumers, but most are sold to large
processors for canning or freezing.

Maize
Maize is a crop which originated in South America, It is one of the

most widely cultivated of all crops and it is grown in both tropical
and warm temperature latitude. The crop is an annual grass which
usually grow to a height of 1 to 4m. There are varieties of maize

such as Dent; these are soft maize and have a high commercial
value in the market, Flint; Which are hard maize and takes a short
time being harvested, Popcorn; which are hard graiis and are
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small in size, Sweet corn; Contains starch and sugar which tastes
sweet for human consumption, Flour corn; Shrinls when ripen and
contains soft starch, Wax and popcorn; These are not growri for
commercial purposes.

Conditions for Growing Muze
Dear learner there are favorable condition for growing of maize
including climate. Maize grows well in temperatures of about 1goc
to 270c and moderate summer rains of about 635mm to1l45mm
especially during growing period. Maize grows 2900m above the
see level. Time taken to maturity period vary from 60 to 300 days.
Harvesting of maize involve the cutting of maize plant and the cobs
are then removed by hand, the grains are then removed from the
cobs by shelling. Before the grains are stored they should be dried.

Uses of Maize
Dear leamer, maize is a staple tbod in Africa and Asia. Also is
used to feed dornestic animals such as cattle, pigs and chicken.
Also maize is used to make inciustriai products such as vegetabie
oil, starch, alcohol and n:anufacture papers.

Rice

Rice is an edible seed from one of the grass species. As a cereal
crop, it is the most widely consumed staple food for large part of
the world's human population, especially in Asia. In Tanzania rice
is grown in Morogoro, coast, Shinyanga, Mwanrs, Tabora and
Simiyu. Globally it is grown in China, Indonesia, Bangladesh,
Brazil, Thailand, Kenya and Japan.

Conditions Favourable for Growing Rice

Temperature
Rice requires temperature between 200c and 270c, abundant
sunshine during 4 morrths of growth, the minimum temperature
should not go below 150c.

Rainfall
Rice grows in an area with plentyof water at an area with the
minimum amount of rainfall 1,150mm. paddy needs waterlogged
condition with depth of water varying over 25 mm at a time of
transplanting to as much as 150mm for 10 weeks of the growing
periods.

Farming Praetice
Dear leamer, farrn preparation and care of rice involve preparation
land and mrsery bed for obtaining seedlings. Seedlings ari planted
by removing them from the nursery to paddy fields 20 days after

, sowing. Good rice planting involve spacing at the distance of 20cm
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x 20cm with one seed in plant hole. Farmers are required to

maintain water and water discharge on paddy fields' Weed control

can be done by herbicides before or after planting or after planling

by hand removal of weeds' Fertilisation also is applied for adding

nutrients needed by plants in the soi1.

Dear leaner, apart from farm preparation and care of rice there are

processes of harvesting, processing and transportation of rice-

which include; removal of the hard protective husk, packaging of
rice grain as brown rice, removal of the germ and brown layers by

using gentle milling. The polished white starch cenffe is what we

tno* as white rice. Large scale farmers use large conventional

grain harvesters where as small scale farmers use sharp sickles for

harvesting. Tractors, power tillers and lorries are used to transport

paddy from farm to the storage facilities.

Rice is mostly sold to consumers as polished milled rice, from the

farmers it is sold directly to the millers or middlemen'

Uses of Rice
Dear learner, rice is used in many ways for food and other

purposes. Bran is used to make oil, sffaws are used to rriake roof

tops, baskets, hats, bedding and feeding animals, husks are used as

a source of energy in bricks mbking'

Contribution of Crop Producti,on to the Economy of Tanzania

The majority of Tanzanian heavily depend on agricul'ture; it is

estimated thatT5o/o of population is engaged in Agriculture'

There are many contributions of cash crop production to the

economy of Tanzania, like:
a. It influences the development of livestock keeping' Since some

of crops remains are used as animal food.

b. Cash crops is a source of income.

c. Cash crops lead to the growth of industries'

d. promote employment opportunity to both skrlled and unskilled

labour.
e. Source offoreign exchange.
f. It leads to the improvement of infrastructures such as water

supPlY.

Dear learner, there are several challenges facing large scale crop

cultivation in Tanzania including high cost of production, relying

on seasonal rainfall, population increase which resulted into

shortage of land, poor govemment support, loss of soil fertility due

to the act of practlcing monoculfure, poor managernent of pest and

disease whictr leads to low production'
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Contribution of Crop Production to the Economy of USA
Dear learner, in the previous section we have learnt on agriculture
in general. let us see agriculture in America. In America agriculture
is highly mechanized due to the use of advanced technology. Main
crops produced are cotton , maize, soya beans and wheat.

Factors which lead to agriculture development in USA include;
good soil which encourage the growth of crops, availability of
market, abundant power supply, enough capital and use of
advanced technology.

The following are the contributions of produced crops to the
economy of USA:
a. It has stimulated the development of industries. Cash crops

provide raw materials for processing and manufactwing
industries.

b. It has led to the creation of emplolment opportunities in the
country.

c. It has contributed to the generation of government revenue in
the country arrd capital development.

d. It has stimulated external trade and intemational reiations.
e. It has contributed to the development of transport and

communication systems.
f. Encourages the improvement of living standard of the people in

the country.
g. It has stimulated the development and growth of towns and

cities such as Chicago and St. Louis.

Challenges Facing Large Scale Agriculture in USA
There are several challenges facing large scale agriculture in USA,
some of them are:

a) High cost of production as agriculture in USA is highly
mechanised.

b) Shortage of water as irrigation require a lot of water
c) Loss of soil fertility as the soil is eroded faster due to over

cultivation and over irrigation.
d) Natural disasters affect transportation network which hinder

transportation of products from freld to store or market
centres.

Livestock Keeping
Dear leamer, you have already learnt more about agriculture. Now
you know that agriculture simply means the cultivation of the field
for the purpose of producing crops. However, this definition is too
nirrrow as agriculture deals with many things and not only the
cultivation of crops. Thus, in addition to the raising of crops,
agriculture involves the keeping of livestock too. Examples of
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animals that are kept are cattle, sheep and poultry. Fish keeping is

also part of agriculture. It also involves storage, processilg and

marketing of the agricultural products.

ln the first part of this unit you srudied about the small scale

agriculture and the large scale agriculrure. This was meant to show
you that there are various ways of gro\l'lng food. The first step

in the growing of food is the cuitivation process. One needs land,

equipment and labow in order to produce food or commercial crops.

How big or small a farm is. the iabour force applied and equipment
used will determine whether it is a sma11-scale farming or large-
scale farming.

In this section we shall deal with the management of livestock. We
shall look at how livestock are kept at pastoral level, sedentary

1eve1 and at commercial level. Livestock farming like crop
production is also practiced either as a subsistence or commercial
industry.

Livestock refers to the animals and birds kept or raised in a farm'
They include cattle, goats, sheep, pigs, camel, horse and birds such

as chickens and ducks. Much more, livestock keeping refers to

the rearing of animais and birds.

The Subsistence Method of Livestock Keeping
Dear learner, under this method, livestock keeping is a way of life
thrcugh which animals are kept to meet the basic needs of food

clothing and shelter. Management practices are aimed at the

survival of the animal and thus the survival of the families depends

on those animals. There are two types of subsistence producers, the

p as t o r al i s t and agr iculturisr (sedentary).

Pastoralism
Freviously in this part we had a discussion about nomadic
pastoralism as one kind of subsistence agriculture based on the

herding of animals. They depend primarily on animals rather than

crops for survival. Their lives depend entirely on livestock. They
keep large herds of cattle, sheep and goats, which are grazed, on

communally owned grazing land. Occasionally they migrate with
their stock in search ofwater and pasture.

In Africa, pastoralists who in many areas stil1 practice traditional
methods of animal keeping, mainly keep cattle. The Maasai and
Turkana are exarnples of pastoralists who are also nomadic and

:emi-nomadic" These people move from place to place in search of
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areas with adequate wlter and pastures and where there are fewerpests and insects harmful to livestock.

Nomadic Pastoralism
Dear learner, nomadic pastoralism is a form of subsistence
agriculture based on the heiding of domesticated animals fr"; ;;place to another searching for-pasture and water. It is adapted todry climate where intensive sulsistence agriculture is difficult orimpossibie.

Pastoral 
.nomads live primarily in the large belt of arid and semi-arid land that include North Africa, tt 

" 
iliJjt" East and pr*-"f

Central Asia. The Bedouins of Saudi Arabia and North Africa andthe Maasai of East Africa are examples of nomadic groups.

Unlike other subsistence farmers, pastoral nomads dependprimarily on animals ratfer Jhg "ropr'fo, 
,rr*ival. They obtainmilk, blood and meat for 

T9.d, 
skins for tents lstretter; ,rA i*Ja;"g,and skins and hairs for-clothing. Ho.,,erer,-rIost pastoral nomadslike other subsistence fanners ioour-. ;rr, dJ'n;'i",l;ffi;meat.

Characteristics of Nomadic pastoralism:
i. Nomadic pastoraiists usually move from one place to another in

search of pastures and water.
ii. Theykeep large amount of animals.
iii. Animals kept are of poor quality, that is they produce small

amount of meat, milk, etc.
iv. Animals are regarded as sl.rnbol of status and wealth.
v. Nomadic pastoralism is practiced in areas with either low rain or

Figure 2.2: Bahima pastoralists in south_west (Iganda watering
their long_horn Ankole cattle
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d

animals that are kept are cattle, sheep and poultry. Fish keeping is
also part of agriculture. It also involves storage, processing and
marketing of the agricultural products.

ln the first part of this unit you srudied about the small scale
agriculture and the large scale agriculture. This was meant to show
you that there are various ways of growing food. The hrst step

in the growing of food is the cultivation process. One needs land,
equipment and labour in order to produce food or commercial crops.
How big or small a farm is, the labour force applied and equipment
used will determine whether it is a small-scale farming or large-
scale farming.

ln this section we shall deal with the management of livestock. We
shall look at how livestock are kept at pastoral level, sedentary
level and at commercial ievel. Livestock farming like crop
production is also practiced either as a subsistence or commercial
industry.

Livestock refers to the animals and birds kept or raised in a farm.
They inciude cattle. goats, sheep, pigs, camel, horse and birds such
as chickens and ducks. Much more, livestock keeping refers to
the rearing of animais and birds.

The Subsistence Method of Livestock Keeping
Dear leamer, under this method, livestock keeping is a,way of life
through which animals are kept to rneet the basic needs of food
clothing and shelter. Management practices are aimed at the
survival of the animal and thus the survival of the families depends

on those animals. There are two tlpes of subsistence producers, the
p a st or a I is t and agriculturisf (sedentary).

Pastoralism
Previously in this part we had a discussion about nomadic
pastoralism as one kind of subsistence agriculture based on the
herding of animals. They depend primarily on animals rather than
crops for survival. Their lives depend entireiy on livestock. They
keep large herds of cattle, sheep and goats, which are grazed, on
cornrnunally owned grazing land. Occasionally they migrate with
their stock in search of water and pasture.

In Africa. pastoralists who in many areas still practice traditional
methr:ds of animal keeping, mainly keep cattle. The Maasai and
Turkana are examples of pastoralists who are also nomadic and
serni-nomadic. These people move from place to place in search of

26

I

t-



GEOGRAPHY

areas with adequate water and pastures and where there are fewer
pests and insects harmful to livestock.

Nomadic Pastoralism
Dear learner, nomadic pastoraiism is a form of subsistence
agricuiture based on the herding of domesticated animals from one
place to another searching for pasture and water. It is adapted to
dry climate where intensive subsistence agriculture is diffrcult or
impossibie.

Pastoral nomads live primarily in the large belt of arid and semi_
arid land that include North Africa, the Middle East and parts of
Central Asia. The Bedouins of Saudi Arabia and North Aftica and
the Maasai of East Africa are examples of nomadic groups.

Unlike other subsistence farmers, pastoral nornads depend
primarily on animals rather than crops for survival. They oltain
milk, blood and meat for food, skins for tents (shelter) and Ledding,
and skins and hairs for clothing. However, most pastoral ,ro*uJ,
like other s.rbsistence fa;:ners consume mostly grains rather that
meat.

Characteristics of Nomadic pastoralisrs:
i. Nomadic pastoralists usually move from one place to another in

search ofpastures and water.
ii. They keep large arnount of animals.
iii. Animals kept are of poor quality, that is they produce small

amount of meat, milk, etc.
iv. Animals are regarded as symbol of status and wealth.
v. Nomadic pastoralism is practiced in areas with either low rain or

Figure 2.2: Bahima pastoralists in south-west llganda watering
their long-horn Ankole cattle
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Figure 2.3: Ankole type of cattlewith herdsman

Problems Facing Pastoralism
l) Increase of Iluman Population

Despite the size of their stock, pastoralist communities are still
living relatively poor lives. This is because of increasing
population of people and animals. Pasture land is reducing at a
very fast rate. There are now more people and more animals

than what the land can accommodate.
ii) Poor Control of Pest and Diseases

The pastoralists' ability to fight against diseases and pests is
low. In addition, there is now serious overgrazing because of
overstocking without care for the land. The results have been

more serious in causing soil erosion and plant destruction.
iii) Climate Problems

Drought among other things has been a major problem facing
most pastoralists. It is usually associated with acute shortage of
water and pastures. Drought normally causes massive death of
domesticated animals.

iv) Shortageof Veterinary Services
In most cases pastoralists do not get adequate veterinary
services at the right time. Consequently, their animals end up
not getting treatrnents.

Sedentary Livestock Keeping
The concept of shifting cultivation can be used here. If the

individual farrn families under shiftrng cuitivation decide to remain
permanently in the areas they have cleared. the system becomes
sedentary cultivation. Similarly, there is a system that is called
sedentary livestock keeping. This is u,hereby an agriculturalist who

,'1
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cultivates land decides also to keep a small number of cattle. A
pastoralist decides now to settle at one place and practices
cultivation as well as keeping cattle, sheql, goats, etc. In ihis way
we call himlher an agriculturalist.

Therefore, unlike the pastoralist who keeps on moving from one
place to another looking for pasture and does not do any farming,
the sedentary (agriculturalist) livestock keeper depends iurtty oo"'
livestock and partly on crop production for his/her liverihood.
He/she is found in areas of medium to high agricult*rar potential.
Unlike a pastoralist, he/she owns few anihals and usuaily keeps
them in an individual owned land.

Dear learner, I believe you know how to keep livestock at pastoral
level as well as sedentary level. Let us nowhave a discussion on
commercial livestock keeping.

Conamercial Livestock Keeping
I hope you still remember what you read about commercial
agriculture. The aim of commercial livestock farming is to
produce animals'products in sufficient quantities for iale locally
and in overseas markets.

Types of Commercial Agriculture

Mixed Livestock Farming
The most Qommon form of Commercial Agriculture is mixed crop
and livestock. Mixed cornmercial fanning is found in Europe,
heland, Russia, North Americq South Africa, Argentina, austratia
and New Zealand.
The characteristics of this kind of farming is that, the mixing
integration of crops and livestock, is that rn&t of the-".op, gro*i
on a mixed farm are fed to the animals rather than cons-umed
directly by humans.

Dairy Farming

Aaother type of commercial agriculture is dairy farming, which is
the most. important type. It is merely farrning where-also dairy
keeping is carried out. It is practiced on farms outside the large
urban areas of the Northem united States. south-East and Norih
west-Europe. It covers mainly 220 percentof the total value of the
agricultural rural output throughout western Europe and North
America. The soviet union, Auskalia and New zealand, also have
extensive areas devoted to dairy farming. Nearly 90yo of the world
supply of milk is produced and consumed in these relatively
regions.
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Ranching
The commercial grazing of the livestock over extensive areas is a
form ofagriculture adapted to semi-arid or arid land. It is practiced
in relatively developed counfries where the vegetation is too sparse
and rain is unreliable. The importance of ranching in the United
States extends beyond the number of people who choose this form
of commercial famring.

Figure 2.4: Quality bulls

Characteristics of Commercial Livestock Keeping
Under commercial farming, animals are kept in small or large
farms which are well managed. this farming is characterized by the
following characteristics: It has considerable capital investment,
has quality stock, has machinery, has fencing structure, has wide
range of labour, has water facilities, has disease control measures
and output of animal products is very high.

Domesticated animals include cattle, goats, sheep, pigs, horses,
d.onkeys, chicken and camels. These animals are kept for meat,
milk, wool, skins, hides, eggs, mamre and for kansportation, that
is, carrying goods or people from one place to another.

Cattle's rearing is important for beed milk, cheese, butter, hides
and skins. Cattle are kept on large ranches or under zerc grazing.
The most sipificant producers include Argentina, the U.S.A.,
Austalia, France, the U.K. and Denmark. Main exporters are the
U.S.A., Russia, Italy, Germany and Spain.

Commercial livestock in East Africa is organized on small and
large scale. Few animals are kept for commercial purpose. A
greater part of this undertaking takes place in ranches, large poultry
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and piggery projects. Meat products include bacon. beef, lamb and
pork. The Kenyan highlands and its nft valley, the northeast and
southem highlands and coastal area of Kenya Highlands of
Tanzania are also important in ranching.

The dairy products are milk, butter, ghee and cheese, wool from
sheep, skins and hides are other products from animals. Sheep are
reared for their wool, skin,and meat (mutton). The merino ,t..p
produces high qualify wool. Other types of sleep reared in Wes't
Africa are kept only for their meat (mutton) and wool. Mutton and
wool producers include New Zealand, South Africa, Urugouy,
Argentina, Australia and keland. Main importers of wool are
Japan, the U.S.A., Canada, Greece, the U.K., France, Italy and
Germany.

Case Studies
Dear learner, we have learnt on livestock keeping in general. Let
us see how Tanzania and Austr.aiia keep livestock.

Livestock Keeping in Tanzania
Livestock keeping in Tanzania, is generally not well developed,
however it involves both subsistence and"commercial rivesiock
farming. Nomadic pastoralisrn is still practiced arnong the Maasai.
Sedentary pastoralism is practiced by the Gogo aad Sukuma. iu
most towns the peopie practice zera grazingwhere animais are kept
indoor. There are few ranches for both dairy and beefcattre, sorie
of which include Kongwa (Dodoma), Mabuki (Mwanza) and R.uvu
(Coast region) some are in Arusha, Kagera andMbeya. 

'

Problems Facing Livestock Keeping in Tanzania
The following are the problemi thit face iivestock keeping in
Tanzania'.
i) Diseases

The most common diseases are nagana and rider pest, foot and
mouth diseases.

ii) Soil erosion
The impact of animals on the ground has caused considerable
damage on soils. Much soil has been blown away and therefore nt;:
much grass can grow and agriculture cannot be maintained.

iii) High tropical heat
The occurrence ofhigh tropical heat affect anirnals and rosult inta
shortage of water (high evaporation) and dlvrng of grass {less
nutritious.
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iv) Rigid culture
It is believed that large herds of animals are prestige; the animals
cannot be transfonned easily into means of raising people's
standard of living. Large numbers of animals result into destruction
of the environment and animals' products are of iow quality.

v) Shortage of veterinary services
In rural areas of Tanzania Veterinary Services are not well
developed as a result animals are affected by diseases and this
rnakes prcducts of animal to be lcw.

vil Lcx'Eevel of education among livestock keepers
r-:any livestock keepers do not havs the appropriate knowie<ige on
!:,cw io raise their animals. This has resulted into keeping of
animais which are less productive.

Dear learner, I hope you have understood the challenges facing
livestock keeping in Tanzania. It is now also important to learn on
how other counkies apart from Tanzarria keep their livestock.

Livestock keeping in Australia
Australia is among the developed counhies of the world and has a

well developed livestock industry.

The livestock keeping sector in Australia is based on beef and dairy
cattle keeping and sheep rearing. The animals are kept in rancher.

The three areas are commercialized and the production is for the

market, both domestic and international. Australia export wool and

mutton (meat) to the European countries Australia is the most
important wool producer in the world.

The success of livestock farming in Australia is a result of a

combination offactors such as presence oflarge tracts ofland (less

suitable for crops production), technological advancement, use of
high breeds (e.g. sheep), high level of education of farmers and

reliable markets.

Dear learner, livestock keeping in Tanzania and Australia has some

similarities and differences. Prepare to study the similarities of
livestock keeping between Tanzania and Australia as explained in
the following part.

\
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Similarities of Livestock keeping between Tanzania and
Australia
1) Livestock keeping in both counkies there are corlmon tlpes of

livestock kept. There mainly cattie, goats, sheep anC po,itry.
ii) Animal products and live animals are soid in countiiss, sorne

colnmon products meat, milk, skin, etc.

iii) In both Counkies Sedentary livestock keeping is practiced at

both the subsistence and commercial levels.

iv) Sedentary livestock keeping is praeticed in both countries. This
is done in areas that are highii, popuiated .E.g' Chagga in
Tznz.ania

v) Ranching in Tanzania anci Australia is carried out in the

sparsely populated areas. lnTanzaria,It is mainly carried out in
areas such as Kagera, Tanga, and Morogoro which in Australia

this is practiced in the areas referred to as outback.

Differenees of Livestock Keeping between Tanzania and

Australia
i) In Australia more scientific methods are employed in the

management and running of livestock keeping cornpared to

Tanzania. Australia they use paddocks, animal food

supplements and proper animal health care.

ii) Livestock keeping in Australia is more advanced than in
Tanzania for example when it comes to use of machinery in
activities such as milking ad sheep shearing.

iii) Pastoralism and sedentary livestock keeping add the rnain

types of livestock keeping practised in Tanzania while in
Australia, ranching is the main type of livestock keeping.

iv) In Tanzania main types of animals kept are cattle while in
Australia main types of animals kept are sheep.

v) Livestock keeping in Taru;ania is geared more towards

meeting local demand while Australia export more than 60

percent ofher livestock products.

vi) The breeds of livestock keeping reared in Australia yield

more than those kept in fanzania. This is because of
continuous research that enhance productivity of the animals.

Unit Reflection
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Unit Assignment

U
*

tr. Describe major differences between small scale and large
scale agriculture.

2. Explain types of large scale agriculture.
-1. What are the advantages of small scale agriculture in

Tanzania?
,4. How can the status ol \l,omen be improved in connection

with sma1l scale agnculrure?

: Sescribe any tive effects of popuiation pressure on small
si:r.ie agl:eulture
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Unit 3
Management of Water Resources for
Economic development

lntroduction

Learning Outcomes

lntroduction to Water

Dear leamer, in unit two you leamt about agriculture as one ofimportant human activity for economic devetopment. Developmentof agriculture and other sectors of economy depend on other
resources for their growth and productivity. f[i, ,rrit *ifi anrfy*
wa.ter management practices for economic development ,"h;; l;will cover four areas which are: t*puriir"" of Water andsustainable use of water Resources, waier iolrunon, Nu", sirioDevelopment and Land Reclamation.I hope that you will enjoy thelesson. Welcome:

Dear learner, after the completion of this unit you should be ableto:
. Explain the economic importance of water and sustainable

use of water resources;
r Categorise source of water pollution;. Analyse approaches to river basin development;o Appraise various methods of water manalement; andr Describe techniques- used in land reclamaiion.

Dear leamer, water can_be explained as the colourless liquid foundnaturally on the land surface, atmosphere *a ,oa"rgro._J
reservoirs. Water can 

-e1st 
in liquid, ,olid, o. gas state. Water

indeed is the essence of life on it. About 70io of theearth,s surfaceis covered by ocean water. Although 70 percent of the globe,s
surface r^s cgvered by oceans, less tlan 3 iercent of the world,s
water is fresh, andmore than three quarterr,if thut i. tor*,,"Jrfyat 

,the 
poles. Nine percent of the remaining t"rn *ut"i iiunderground.

lYater as a Resource
Dear leamer, water is a resource. Water is useful and veryimportant resource and commodity. Its importance lies within its
us.ef.rlness. Probably, aluman being can tive for u r"*U". o?Juy,witlout forests, sunshine or soil 

-but 
not water. Can you livewithout water? Impossible!

Sources of Water
When it rains some of the wate.r sinks into the soil; some of the
water goes to the seas and oceans; and some evaporates back to the
atmosphere to fomr the clouds in the form of water vapow. Water

ll^,f_{,1 several places as the source of water like rainfall,we[s, and spnngs, ponds, rivers, lakes, seas and oceans,
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Dear learner, Tanzatia is one of countries which has many
water sources. There is tle ocean. Can you name it? There are large
lakes and rivers too. If you cannot mention them, you need to look
for them in the Atlas. In it, you will find the Indian Ocean, Lake
Victoria, Tanganyika, Nyasa, Rukwa, Eyasi, Natron and Jipe. The
main rivers such as Rufiji, Pangani, Ruvu, Mara, Malagarasi and
Ruyuma can also be seen. Most lakes, rivers and springs have fresh
water except very few like the Natron, Manyara and Eyasi which
have salt water.

Water is not only becoming scarce but also its qualrty is also
degraded. The River Vistula in Poland, for example, is so polluted
with industrial and municipal wastes that its water is unusable even
for induskial purposes. The induskialized countries have dumped
billions of tons of poilutants into their rivers, estuaries and coastal
waters. Aquifers are also becoming contaminated with chemical
poisons.

Hydrological Cycle
Hydrological cycle is continuous circulation of water from the
earth's surface to the atmosphere through about by evaporation,
condensation into clouds and falling as rainfall.
Evaporated water from the surface of the earth is converted into
water vapour which later condenses to form clouds. Some of these
clouds form rainfall which flows overland or soaks into the earth to
form rivers then back to the ocean. Great amount of water collects
in ponds, river, lakes, dams, seas and oceans as surface water,
while the rest sinks into the ground to form underground water.

Water is always unequally distributed. Enough water is not
everywhere. While some societies have water in excess, others are
suffering from shortage of water. While some regions are suffering
from flooding, others are suflering from drought. When surface
water supplies are insufficient, humans have traditionally mined
some of the vast resoruces naturally stored underground. But
ground water is also unequally distributed, only a little of it is '
economically exploitable and tapping it consumes liquid capital. So
water is a scaxce resource.

--

Unit3 Manager.n,or*rr ''@
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The Hydrologl< Cycle

Runoff

Evaporatioi

Figure 3.1: Hydrological q,cle

Uses of Water
Dear learner, I hope that you have been using water from time to
time. We usuaily use water for cleaning or iashing, for cooking,
for drinking. we also use water for some other occasional
activities. So water is useful to every human being. The

water in our daily life. 
following are common uses of

i. At homes, water is used for drinking, washing, cooking and in
building. In agriculture water is used for irrigation L such
areas as Kilombero and Arusha Chini. Rice farming depends
on water for irrigation for example, in Rufiji and pangani
valleys and Usangu plains. Major rivers, which *" ,,r"ifo.
irrigation iri Tanzania, includi Ruvu, Rufiji, pangani and
others.

ii. water is also used to maintain vegetation because if there is no
water, the vegetation will die. Do you know what happens if
vegetation die? of course you have heard of deserts. 

-Iiaven,t

you? The environment wil be affected if many areas win turn
into deserts because vegetation help to bring rainfall and
regulate climate, hence making human beings live happily.

iii. wild and domestic animals require water for their survival,
and these animals are also important for the country,s

. _"_:onoTy as theyprovide meat, milk, hides, fertilizers, etc.iv. water is used for cooling and running machines in induskies.
Some industries use water as raw materials e.g. soft arirtr,
and other industries manufacturing juices.

v' Power used in indushies is the hydro-ereckic power generated

{onyivers, e.g. pangani and Rufrji. The Hydro_Electic power
(IIEP) generated from those rivers is used io supply electricity
to areas such as Dar es Salaam, Moshi, Arusha, Morogoro,
Kilosa etc. People uses HEp for cooking and lighting in most
urban areas.
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vi. Water provides means of transport in Bukoba, Mwanza and

Kigoma through Lakes Victoria and Tanganyika Q'{avigation).
vii. Water is also a good source of hshing. Marine fisheries in the

lndian Ocean forms the major frsheries export for prawns,

which are good for foreign exchange of the country. So, water
is essential for all life in Tanzania and everywhere else in the

world.

L

Figare 3.2: Greil Rivers and Lakes af Tanzania

Dear learner, in Tanzania, water is used for domestic affairs (at

home), in agriculture, for example in irrigation, in industries, for
generating power, for transportation and for fishing.

lYater Pollution
Dear learner, water pollution is an addition of pollutants to water
making it unsafe for use by organisms and people' Also water
pollution happens when toxic substances enter water bodies such as

lakes, rivers, oceans and so on, getting dissolved in them, lying
suspended in the water or depositing on the bed. It is said to be

polluted if it contains much organic and inorganic wastes.
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Differentiating the Main Source of Water Pollution

Dear learner, there u'u' Jiif"t""i- source of water pollution which

;;;;;;'unsafe fo' dornestic use' These are sewage (waste

#;;, 
"a!i;*l*a 

untioitiu*' oil pollution' radio active substances'

zut-i fu"*Pl-g, and marine dumPing'

i) Sewage (Waste Water)

Sewage is another name for waste wator.fiom domestic and

industrial processes' ;t;;; '*"1 legulatorv 
control' the

Environment eg"'"y autJ shows that water and industrial

;;"g. 
';";ounied ior almost a quafier of the serious water

i""iJ3",t in England and Wales in 2006'

ii) Agricultural Pollution
The agriculrur" lna"'fr'tovers 76o/o of the land area of Eneien'*

and Wales. egi"oft*"i p'"ot"tt"" t"ch as.unconffolied s6'reaCi*g

of slurries uro *uo*"]di'po*u! of-sheep dip' tillage' piough:ng r;1'

the land, use of pesticides and fertilizers can cause water paiiuttoi'

Accidental spills tom*ilik;;i""t can also affect the quaiiry of

water.

iii) Oil Pollution ri .:--- :-^
Every Year there are about 3'000 no1lut191 incidents inv*tvrng r'rl

una trets in England "riJ 
W;"t bil spillages affect rn'ater qut-iri'"

in a number of ways' Oii"un *ut" drinf<ing water unsali::*:,

A substantial amount of oil released into oceans and seas tl'i; i

desffoy wildlife and the^ """'yt*** 
that sustain them' Oit spilis

also reduce oxvgen J;ril;*Tn .the Ylter 
environment' The

ilu]r, "*t.t of oil related water pollution are:

i) loss from storage facilities;

iil spillage during delivery and:

,il ;""iilfu disiosal of waste oil to drainage svstems'

il].,ri#s#ilo#;il::ss"*"e of water pollution. Radioactive

substances are used t" "#i;;;;;;pt*t'' 
i"a*ttia' medical and

other scientifi" p'o""tt"i]'i{"i;C forld in watches' luminous

clocks, television t*" *"J'*-*v- machinerv' There are also

naturally occurring *ilti'otop"t iiol oga"isms and within the

environment. If not p'pofy'aitp9:"d. oi radioactive waste can

,"""f, i" serious water pollution incidents'

v) River Dumpi"!-^-^ mainr (o.rces of water pollution'
Riv"r d.rmping is among ma]or sotS-c;s,^

Garbase, thrush and litter-are ti''o*o inside and along the river

bankslvery day' This practice is more common in city town and

sub urban *"o *u#*wii* JJtt"tioo is poor and legal

""iior".*"", 
for protection of river is low'

I
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Marine Surmpiug
The W'orldwide Fuad for Nature (WfMF) estimates that a
staggering amouat af wasto enters into the sea every year. Fart of
this is due to deliberate dumping of waste into coastai waters. other
scurces of waste at sea inciude plastics and other neateriais blown
cr washed frorn 1and. Marine dumping is illegal rmder internatiotral
and LIK legislation. For more inforrnation visit the V{arine
Pallution page.

Ways of Coxaserving Water
Dear leamer, after leaming about souroes and uses of water in the
prcvious section, Row continre with how lvater is consenred. The
purpose of water conservation is to maintain a high leveX of
infiltration and percolation through the soii and ensure that
surface water is usable. Water conservation is best done when
coltrective efforts from individuals, groups, private agencies and
the governrnent bring about the desired resuits.

Dear learner, each member in a given nation has a role to play in
water conservation. The following are the different ways of
conserving water.

i. Fishing by using chemicals sleculd be prohibited.
ii. Much attention shouid be paid to all oil containers and pipe

lines and other kansportation systems so as to avoid
contamination through spillage.

iii. Discourage settlernent in catchment areas.
iv. Popuiation control so as to avoid I reduce wastes production

dumplings in the water bodies.
v. Use of fertilizers and chernical in farming should be cut

down as much as possible to avoid contamination through
surface run off.

vi. Wastes should be properly disposed of by burning or
burying.

vii. Sewage disposal centres should be located far from water
sources.

viii. Wastes should be recycled for example iron and steel
rnaterials, papers boards.

ix. Avoiding mining activities near water bodies.
x. Encourage the use of gootl fishing methods.

R.iver Basin Development
River basin is an area of land drained by a river and its kibutaries.
It encompasses the entire land surface dissected and drained by
many streams. It has features such as distributaries, watershed, and

,l
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convergence" Distributaries are small rivers fiowing into n-ager

nir"rr"*tit" watershed is an area of highland surrounding riv*r

Lurin. Corrr"rgence is the area where the river joiaed t* anothol

river.

River Basin Developrnent Fx"ojects

21e. Susin Development projeets are the schemes *'hicb ar*

developed for different purposes' They. are caltred rnuitipurpose

,"t.-", because they are aimed at meeting many goals iike flocc

"""""f, 
water suppiy in tire industries, irrigation schemes'

settlement etc.

Example of'river development projects in Alrica are Volta River

projecis in Ghana at Aicasombc dar'r, Crange River prcjoets ic

lo"*, nal"u, Gezira irrigation scheme in Sudan at Sonar dam'

er*un High in Egypt located on the Nile Mwea Tebere and Gaioie

il;;t,"" i"ttt-"i-itt Kenya Rufiji Basin development' Kiiombern

basln development *O Kagera development river basin

development scheme. Out of Afritu are the Tennessee valley

frojects, Indus in Pakistan and Ganges project in lndia and

A--o, Basin development scheme in Brazii'

Processes of River Basin Development

Dear learner, there ur. ,"u.tui processes in the River Basin

Development. These are:

i. Construction of the dams for retaining water'

ti. Dredging of the river' This refers to the removal of silt or

mud from the river.

iii. Straightening and widening of the river channel so that it

can accofllmodate more water'

iv. Clearing of vegetation where economic activities are going

to take Place.
v. Planting of trees of the sides of the river so as to prevent

soil erosion and check the movement of the surface run off

so as to reduce or Prevent flooding'

vi. Creating some canals and installing the pipes that can help

in irrigation.

Economic Importance (Bene{its) of the River Development

project
I " They help in the control of floods where they are

established.
ii. They lead to the improvement of navigation in the

resplctive rivers especiaily when lh9 fams 
are constructed'

iii. tead to the development of the frshing industry especiallv

after the construction of the dam'

iv. Water is provided for the domestic use and industrial

purposes'
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v. Water also is provided for the irrigation schemes hence
leading to the expansion of farms aniincreased agricuf;;ai
production.

rri. They are used as research centre for studying ecosystems
.. and their importance to human being.vii. River projects etrcourage environmental conservation like

the control of soil erosion by planting hees-yiii. They are used as research tentres flr studying ecosystems
. 11d their importance to human being.ix. Y"T developmenr project hive encouraged the

developme,nt of.ton*,ns ilmany places e.g in CoJ*y **iof the towns like colop.e, ILo" and Frankfurt are-founJ
along the rivers. Hence they can help in solving the problem
of overpopulation.

x. Emplolment is usually created in river basin development
projects.

d, They are centre for hydroelectric power generation.xii. Silt removed from thi river d-'rini d*dgr"g adds fertility to
the soil and hence promotes farming.

Problems and Disadvantages of River Basin Development
Project
Dear learner, River basin,development has various disadvantages
based on the problems, which ari caused by scheme itself. ThEse
include:
i' The projects lead to the increased debt crisis in the

{weloping countries because of borrowing money from
the developed counkies.

ii. The projects can cause soil erosion if they are not well
managed.

iii. They cause environmental pollution like the increase in salt
(Salinization) in the soil, acidification because of the use
for chemicals in agriculture and indushial waste disposal
as well as air pollution as a result of introduction of Sro,like methane and carbon monoxide into the air.iv. The construction of dams leads to the displacement of
people. This is disturbance and can ca.rs" los, during
migration.

v. The projects are expensive to establish hence they consume
a lot of capital.

rri. They also lead to the outbreak of diseases, which affect
people. ovii. They cdi cause overpopulation since many people are
attracted to establish their settlement.

viii. Occurrence of conflicts between countries that share the
river.

unit3 ManagementofwaterResourcesforEconomico* 
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Case study
Dear learner, after looking the benefit, organization and problemsfaced river basin develop;;, ;l;;;"uii"'no* to see differentcase studies concerning tle river b"ri" p;;j;;;s as case study,

i{ydro-Electric power projects
Electrieity power stations in arrica are of fwo main types; thea-rna!I:#wer stations and hydx"*_eleetrie gcower *t*m*oo.

Hydro-electric power is oneamong the main sources of energy
:::d i, $eveloping "o*ai"r. mi. &;;i;r*er comes from thepower of water. The best_site fo, u H.'flf. g"iouUon station is to beclose to a targe market *h"r";i;;;ii;;iii" consumed.

The necessary conditions for generation ofrlEp are heavy rainfa,spreading over ttre year so ttit tne.e isl ,l*a. supply of waterto turn the turbines_ 
.large and A" n"r#g river, deep, nilrowvalteys whereby the'darn can ; ilild;;'u fir_ (very srrong)rock base for building tle dam. 

- - -E.e' qru

Hydro-electric power.p.groij", pore rhan a fifth of the enrireworld's electricity outgrt The Worldt fr"rg,y Conference hadpredicted a raise in HEp output t;;;"rJ""ri* times by the year2020. The most Dotentirt f;;; iiJt i"u"toping countries.North America, which has_accounts^i;r;; a third of globalproduction, has alreadv used 59 p"r;;;iil potentials for dams.rhe third wortd has il;d;;;i;";';"r"ent of its IrEpresources.

Ilow_lYater is used to Generate HIrp
The diagrams below sfrows howHfl-is generated.

l'

r{

xiq r*a*# tutirq
tt - i.{;ft'1Fl

fuirr
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Figure 3.3: A section through the Aswan lligh dam
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i

Figure 3,4: I{aw water turns the turbine lo pradwce electricity

ln hydro-eiectric power stations' the force of running water is used

i" ,"., the turbines. l-arge quantities of water pour down iitl.m

behind the dam wall thiough pen stock pipes which tym tle

turbines with great speed so t-hat electricity is generated'.When the

uutu", are opJ.,ed jeis of rvater strike the cups of the pelton wheel

turbines, forcing them to rotate' A turbine is a machine' which can

be driven .ound by water steam or gas under pressure' A

,rrrr|or^u, is a device without any moving parts which changes

the voltage ofthe electricity supplied to it'

In short. water moves from the reservoir to the penstock where it

i".rt tt" turbines and forces them to rotate' The generators then

*n t" operate sending energy to the transformer' which passes

electricity to consumers through the transmission lines'

Problems of Power Production and Distribution in East Africa

il;;;;bi"*s which face power production and distribution are the

following:

(a) Market Problem
The amount of electricity produced in East Africa is at present

small, the region ha, u gt"ui potential for the development of !e-f
Tir" *"i. pioUt"- of n"ot ptoaucing much is the small size of the

market. Do you know what it means when one says small size o.f

the market? [t means there are few people who use electricity both

in their homes and offices.

(b) (Jneven Distribution of Human Population/Settlements

){'rort,.t problem facing 
"power production and distribution in

Africa inctudirg Tanz#a'is that people are scattered (there is a

long distance bitween houses or villages' people are not found to

be clustered).
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9 Fall of yVoter Leylts in Doms und ReserroirsDue to rain shorrage, this have .ffi;; ;'#'i;i:i" ch^+^^^ ^retectriciry . ri, ;s rr ;niers smoor h op.rutio, o fr:i ;:,:,Ti.:l:ft1: ",

ff) , S.ilting of Daws ond Reservoirs
uradually accumulation of sediments in dams used to generateeiectricity has resulted ;, - A""._rr. 

"f 
,fr" O"rrf, of darns. causingproblenrs in the generation of eleclri-c;; 
"

FIEF in Tamzamia and Af,rica
Dear learner, lve have several rivers in Tanzania which have goodsites fur the production of F{EF _rJirr.._'J"'several power proiectssuch as tuitera. Kidatu,.n"1s*i, xi"._*lro Nyumba yu iiaunnr"Power sraric,ns situated in rlntuni il;;; #* x{atre, Fangani Failsand Nyurrba ya Mungu._otte. U;gger po*", projects in Africainclude the Aswan High Da; ir"="r"ror.",n" AJ<osombo Dam inChana. Ora,en Fails projecl in Ugandal, "

in Tanzani4 the Tanzania Electric Company, (TANESCO)

;:1",:T1 Jf 
, 

"ff 1ftl, " 
*", 1 d;; ;i; ili" * r 

" 
o,i ",., ."." 

"uli

Jh" 
y 

"." "i, " * i', *'J" 31! 
" ::?Ji*:S" ff :ffi l?"T;li, "Jt J#f;b1' taking .u,.. oi ihemseives-';;J;;";;""tricity is atso bLdangerous. people are asked ," ,r.-"f 

".*iciiy for development. Ifthe number of peoptre *il""";r;'-;i"",r1.,,, wiil increase,autornatically the speed o! using nr"lvooJ'*ill decrease, hencetrees will not be cut down for fi;il;;ih*"out, therefore, theenvironment will be protected.

The map of Africa below shows key river projects which areproducing HEp in the Arrrcan continent.
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Figure 3.5: Iimportant H"E'P' Schemes in Africa

Dear learner, although hydro-electric power produced in rnost

Atl.u, couniries is fairly smali, it has a number of advantages as

well as disadvantages, which include:

Advantages
i) It stim'ulates development of industries'

ii) Encourag., 
"rurr"i-enta1 

conservation since it reduces the

dependence on the forest for power'

iii) tt'encourages development of the agricultural sector' tounsm

and the mining section'

iv) It promotes the living standard of people' 
.

ri ii p."riaes foreign"currency wherr it is exported to other

countries.
,i) ii 

"i"o,nages 
the development of science .-d-.11t9:]:g'' especiatly ii the communication system like intemet servlces'
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Disadvantages
i) The major disadvantage of HEp is the fact that the cost of

l"ildl"g the project tends to be very hig\ especially ifa very
large dam is needed

ii) Construction of IIEP r*artr raises problems of reseftlement in
towns and villages as there shculd be the displacement of
people. For example, 60,000 people had to be reseuled when
the Kainji Dam was built in Nigeria, and g0000 when the
Akosornbo dam was built in Ghana.

iii) spreading of water bom.e diseases through irrigation channels
example bilharzias, malaria, etc.

0 T", also trap silt that would otherwise fertilize land
downstream.

v) When dams bust floods can occur downstream resulting into
loss oflife are properties.

River Basin Development projects
Dear leamer, remember that you leamt something about river basin
in the previous unit. Here it,s going to be elaborated more.

A river basin is the drainage area of a river and its tributaries.
Tributaries are small rivers which contribute its water to a main
river by discharging it into the latter from either side, *a ut *y
point along its cowse. Most of the rivers in East Africa have large
basins, which are not developed, and in these basins a tot "of

activities are practiced. The river basins are rich in good soils-
Examples of river basins in Africa include Tana in kenya and
Kagera in South west uganda and North westem Tanzania. A rot
of people settle in the river basins to carry out farming activities.
So if a country wants to develop such areas and own t=hem to the
govemment, people should be shifted to other areas. The shifting
ofpeople to other areas causes disturbance to those peopre becausE
it takes a lot of time for them to establish new settlements.
Let us take a few examples as our case study of river basin
development projects.

The Kagera River International Development Scheme
The Kagera River is one of, the majoruo*"", of River Nile, via
Lake victoria. The Kagera forms part of the boundary between the

fru cowtn'es, so it is @ intematioaar river b#e. 7:he aowTtTies aro
Tat:rania, Uganda, Burundi and R.wanda which agreed in principle
to_ cooperate and they prepared a plan n 1979. Uganda joined in
1981. Each member country's government has to be consulted,
represented and has to approve any plan for its development. The
establishment of Kagera fuver basin was done in three phases as
follows:

*.{ Ay It-i.;
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Unit 3 Management of Water Resources for Economic Development

Phase I: lfl 1977 Tanzania proposed building a high dam at the

Rusumo falls to generate 120 megawatts of electric power. But it
was later on argued for a 40-megawatts dam. Do you know what
happened? It was realized that nearly 10,000 hectares of Rwanda's

land would be consumed, leading to the resettlement of 22,404
families. Burundi would lose 5600 hectares and would have to
resettle 3000 families.
If this had happened what do you think would have been the effects
to the environment? Probably the flooded soils would have lost,
production would have been minimum, life standard could have

dropped and people would have been many in new areas.

Phase II: In May l98l a smaller dam and reservoir was agreed to
be built. Still, this also was realized to cause flooding of some land
in Rwanda and Burundi.

Fhase III: This was about resettling of people. People were shifted
to new areas so that the whole basin area would be left for
development.
However, whenever there is a development on one hand, there are

also problems on the other hand. Two problems occurred. The first
one is that many people had to be moved away before the work
starts on the project site. So, people were to be disturbed. The

second one was that clearing bushes and building to have access

roads. All these activities needed labour, so people were to be

forced to work; the environrnent was also affected by the clearing
of the land.

The Tennessee River Valley
Tennessee River is the tenth largest river in the United States of
America. In 1933 the Tennessee valley had a population of about

two million. People settled there because of the fertile soils. Once

people started to increase they cleared more and more land until
they began to cultivate on steep valley side' Do you know what
happened? This was a very poor method of cultivation, so the

unprotected soils were severely eroded.

The govemment then planned to develop the Tennessee fuver basin

and solving the economic problems of people. The task was given

to the Tennessee Valley Authority, and the aims were to:;
i) To control flood,
ii) To raise the standard of living of the population,
iii) Improve navigation,
iv) Develop hydro-eleckic power,
v) Improve the use of land,
vi) Carry out reforestation projects (planting trees)'
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Therefore, 32 dams were built so as to control floods. In order to
control or prevont soil erosion farmers were educated on how to
practice soil conservation, including crop rotation, terrace farming,etc. Trees, which were planted on tLe eroded hills, provide"d
timber, pods for cattle and food for human consumption. Farmers
were also taught the use of fertilizers and insecticides.

As a.result, the production of food increased, navigation was made
possible because of building of the dams. Before te:S onty 3yo of
the farms in the Tennessee valley had electricity. Today almost
10070 of the farms enjoy this service which is provided ty fryaro_
electric power plants below the dams.

Electricity is now used for both industrial and domestic purposes.

]he_ 
use of electricity has stimulated the development to industries

in the Tennessee valley; the water reseryoirs created by building
dams look like huge natural lakes which attract tourists from a[
over the country who also increase the income to the states and
increase development. Fishing activities developed both in the
rivers and in man-made lakes.

Land Reclamation in the Netherlands
Recramation is the process of tuming waste land into productive
!and. In most cases, land reclamation bases on the improiement of
land, these are covered by water and make it usefuf for human,s
purposes.

In the Netherlands, natural and man-made defences (dykes) protect
areas below sea level from the sea. Areas, which havJ been
reclaimed from the sea or lakes, are called polders. Do you know
the main purpose of reclaiming the land in the Netherlands? The
agricultural land was not enough, and there was frequent flooding
from seas and rivers hence there was a need to increase the rand]
especially for agriculture.ln 1932 they completed 29_km along sea
and five polders were created. (See figure 1l). The fuiro...
reclamation project in Netherlands was the Zuider Zee, which
begun in 192'1, aad today half of the Netherlands consists of
reclaimed land and these lands are the most fertile and densely
populated parts ofthe country.
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Figare 3.6: Reclaimed Land in Zuider Zee

Techniques used in Land Reclamation
In order to reclaim the land from sea or lake advanced engineering
and drainage techniques had to be developed. The boulder clay is
brought to construct the walls; the central part between the bolder
clay walls is filled with sand pumped from the seabed. Bush wood
mattresses sunk into position by weighting with stones protected
the outer parts of the boulder clay walls. Finally the exposed slopes

ofthe dyke are faced.

When the enclosing dyke has been completed, the polder is still a

long way from being ready for use. The water inside the protective
dyke has first to be pumped out, revealing the former sea or lake
bed. Then the exposed land can be surveyed in detail to find out
what type of soil is in the area.

At this stage, the soil is too wet to use and in order to dry it reeds

are sowr. Reeds prevent weeds from growing, and because they
transpire water, they help to dry out the soil. When the soil has

dried out suffrciently, the best quality reeds are cut and used in the

making of the brushwood mattresses, which face the enclosing
dykes. Drainage ditches are then cut in the land and drainage pipes
are laid below the soil.
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However, before allowing people to live in these areas state
organizations used the newly reclaimed land for the first f"* y"*.,during which time fi,rther testing of the soil takes pfu.", *Jexperimental cropping is done. In addition, farms are fuld out,roads and houses built, and other services are provided, pumping
has.to naturally continue all the time to prevent water from building
up in the soil.

Now, after you have read on what real took place in theNetherlands, are you aware that even other lands can be reclaimedfor economic uses? These are such as marshes, Uogr, *"iiurJiswamps and deserts can be reclaimed and used roi ug.i"urt*",
settiernent, offices and even induskies.

Application ofl the methods which were used by the people ofhi'ctherlands seerns to be difficutrt for Tanzania and rnost of Africancounkies. This is because the eost of, reelamation is very bd;;;
some of the areas, which need reclamation, are not Uig enouin forreclamation techniques to be applied

All in all. other means can be appiied. In wetlands and swampsplants which dry water quickly ,# b" planted so as to *ut" inol"
areas dry. A country can even try to import those types of plants.

For the deserts countries can plant trees which survive drvconditions, and these ffees will later on ,egotut"-ii" ;;;; ;inature of those areas to be productive ones. lJso trees 
"u" 

proa*"
a lot of products such as timber, medieine, and food.

For badly eroded iands e.g. the gully eroded areas ofKondoa, trees
can be pianted,and irrigation used" Ilut, again the 

"o.t 
*li U" frigi

because water for irrigation will have to bJcarried from far.
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However, before allowing people to live in these areas state
organizafisas used the aewly reclaimed land for the frst f"* ;;;;;during which time fu$er testing of the soil takes ptu"", ,.rJexperimental cropping is done. In addition, f.arms are hid o;troads and houses built, and other services are providea, prr_pirrj
has.to naturally continue all the time to prevent water from building
up in the soil.

Now, after you have read on what real took place in theNetherlands, are you aware that even other iands can be reclaimedfor economic uses? These are such as marshes, togr, *"iirrJiswamps and deserts can be reclaimed and used roi ugn""rto.",
sefilernent, offices and even induskies.

Application ofl the methods which were used by the people ofNetherlands seems to be difficurt for Tanzania and rnost of Africaneountries. This is because the cost of, reelarnation is very bit ;;some of the areas, which need reelarnation, are nr:t Uig enoujfr forreclamation techniques to be appiied

A11 in all, other means c1n be appiied. In wetlands and swampsplantswhich dry water quickry 
"* b" pranted so as to *ur.. td"

areas dry. A country can even try to import those types of plants.

For the deserts countries can plant kees which survive dryconditions, and these trees will later on reguiate the climate aninature of those areas to be productive ones. lko trees ;;;;d*;
a iot of,products such as timber, medicine, und food.

For badly eroded lands e.g. the gully eroded areas ofKondoa, trees

:T:.:^rlT^l:o"Tf imsltion usid. but, again rhe 
"o.t 

*ilit; i;*;;
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Unit Reflection

Unit 3 lf,anagement of Water Resources for Economic Development

Now, reflect on what you have learned in this unit and try to make
a summary of it.

How effective are water resources utilized in your iocai community
level?

@

Unit Assignment
1. Explain the economic importance of water in your local

1

J.

4.

area.

Explain the necessary conditions for generation ofIIEP?

Draw a rnap of Tanzania to show Hydro-electric power
stations"

Briefly describe the major problems limiting the

development of River Basin Project in Tanzania.
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Unit 4
Sustainabl

lntroduction to Forests

e use of Forest Resources

Look ar_ound your home environment. Which products areproduced from forest resources?
List them below:
i)
ii)
iii)

Upon completion of this unit you should be able to:. Describe thg importance and value of forest in socio andeconomic life;. Explain factors for distribution offorests;. Examine the contribution of forests to economic
development;. Describe problems facing forest resources harvesting.

Dear leamer, do you know the meaning of forest? A forest is alarge area dominated by trees or it is u tig"-*"u where trees growclose together. Sustainable use of fo."ri"rfrance the ;;;;&t;,social and environmental values of all types of forests, for thebenefit of present and future generations.

Foresls and hees, when sustainably managed, make vitalcontributions to both p"op-I" and the planet, Urfri*irgl;tih;;;providing clean air and water, conserving biodlversity anjresponding to climate change.

The Importance and Values of Forests in Social and EconomicLife

I

lntroduction
Dear learner, the wealth of a nation is to a large extent determinedty th9 abiliry of its people to utitize out*ut;"*;;;. pG;;;
sustainable utilization o? the resourc"r 

"* result into sustainabrerievelopment of the country and its p"opt".-ror"sts make one of thenatural resources that contribute to national development. rii. 
""ii

Learmlng cutcomgsts 
abcut forest resources. I believe this unii is relevant to vr,r 
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Unit 4 Sustainable use of Forest Resources

Dear iearner, forests play an important role in our daily lives' A
variety of goods and services that we use to simplify our lives are

derived from forests. It is not possible to sum up the importance of
forests in a few words. Forests impact our lives in so many ways.

They are of great social and ecological significance to mankind'

The following are some of the reasons why forests are very

important:
a) Forests are of immense economic importance to us. For

example, plantation forests provide humans with timbor and

wood, which is exported and used in ail parts of the world'
Timber is used in building and construction, making
furniture, tooi handles and for ship building, among other

various uses.

b) Trees also provide tourism incorne to inhabitants (people

living in or close to fbrests) when people pay a visit to see

the beauty of nature (ecotourism).

c) Forest ffees are valuable sources of wood and charcoal

which are used as fue1 in many parts of the world. ki many

developing countries, Tanzania inciusive, more than 80% of
total energy (fuel wood and charcoal) consumed by people

and industry is derived from forests.

d) Wood pulp which is used to make paper is derived fiom a
variety of softwooC trees,

Dear learner, apart frorn importance and values of forests in social

and economic life, there is importance of forests in ecological and

environmental balance as explained below;

{}rr Impor{ance of F-oresis ira Ecoiogical and Environmental
Balance
The following are the importance of forests in ecological and

environmental balance
a) Forests serve as habitats to a diversity of animal species and

they also serve as settlements for many different wild tri-ires.

Certain tribes such as the Hadzabe and Tindiga in Tanzania

live and earn their living in forests. They live by gathering

fruits frorn the forests, hunting wild animals for meat, anci

harvesting honey. They get all their daily needs from the

forests.
b) Forests protect the watersheds (water catchments), Many

rivers and streams have their sources intense forests This is

because ofthe heavy rainfall often experienced in these areas.

So forests serve as sources of rivers and springs, the water

resources that are needed by man for livelihood. The Amazon

is by far the largest watershed and iargest river system in the

world occupying over 6million square kilometers. Over two-

I
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thirds of all the fresh water found on Earth is in the Amazon
Basin's rivers, streams, and tributaries.

c) Forests help in maintaining the water cycle. When the rain
falls some of the water is absorbed by plants in the soil
throt,gh roots. The water absorbed by frees is then released
into the atrnosphere through plant leaves (transpiration) where
it condenses to form a mass of tiny watir droplets ("fo"a.).
After these water droplets have gained 

"rorrgh 
size arrd

weight, they fall down as rain under the influence of
gravitational pull.

d) A variety of chemical substances are obtained from the forest
trees. The barks of mangrove trees that are cofilmon along the
coast of East and West Africa provide tarmin which is 

-used

for tanning leather. Chicle, a milky sap obtained from the
bark of the zapote tree &om the topical rainforest of Central
America is a raw material used for making chewing gum.
Wild rubber and balata juices used for making ,ruJni".y
belting are also obtained from tropical forests.

e) Forests play the most important role in environmental
conseryation. Trees give out moisture via transpiration, a
phenomenon which increases the atmospheric moisture
content and hence rainfalr. The air in and around forests is
cold for most of the time, there by providing a pleasant
micro-climate. Acer saccharin (Sugar maple) is-besi known
for being the primary source of maples Forest trees also
serving as wind breaks, thus helping to reduce soil erosion by
wind. Trees also prevent soil erosion by providing a soil
cover that offers protection to the soil against the impact of
direct rain drops. Ilr this way. they both frotect the soil from
water erosion and loss of water via evaporation of moisture
from the soil.

0 Climate control and atmospheric purification is crucial for
human existence. Trees and soils help regulate atmospheric
temperatures through a process called evapotranspiiation.
This helps to stabilize the climate. Additionaily, they enrich
the atmosphere by absorbing bad gases (for exampte, carbon
dioxide and other greenhouse gases) and producing oxygen.
Trees also help to remove air pollutants.

Types ofForests
Dear learner, can you identifu types of forests you know? As we
have learnt, a Forest is a dense growth of trees, plants and
undergrowth covering a iarge area of iand. Forests can be
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categoized into two broad types: Natural forests and planted
(artificial) fores*.

Natural Forests
Natural forests are forests which develop naturally without
intervention of man. Natural forests have some characteristics
including the following: trees of different types grow together,
most of the trees are hardwood, the trees in these forests are
indigenous to the area, and there is dense or thick undergrowth.

Figure 4.1: Natural Forest

Distribution of Forests by Type
Due to factors such as climate and tree species, natural forests can
further be subdivided into the following broad categories:

1. Tropical Rainforests; they are found around the equator,
between 23.5'N and 23.5'5. Trees in the tropical rainforests are tall
and often take a very long time to mature. They consist of
indigenous trees which are typically broad-leaved, and they contain
thick under growths of shrubs and other vegetation.

2. Temperate Forests: These forests occur in the mid-latitudes of
both hemispheres. There are four distinct seasons in temperate
deciduous forests and precipitation falls throughout the year, as rain
in the spring, sufilmer and fall and snow in the winter. The forest
floor in temperate forests supports mosses, ferns and wild flowers.
Maple, oak and birch trees are some examples of the deciduous
trees that dominate these forests. There are also small numbers of
evergroen trees such as pines and fir.
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3. Coniferous Forests: Coniferous forests are typically found in
coastal areas with mild winters and heavy rainiatt or-in in-land
mountainous areas with mild climates with temperature that
{luctu{es little throughout the year. Evergreen conifers dominate
these forests. They are characterized by irergreen, needle-leaved
tr.ees, with little undergrowth and tall trees '*ih"r-tuk" "".y r"igtime to mature. Dominant tree species found in coniferous ioresti
include_ cedar, clpress, douglas fir, pine, spruce and redwood.
Some deciduous trees such as maple, *d *orr", and fems are
corrtmon in coniferous forests.

4. Boreal (Taiga) Forests: These are the northernmost forest tlpeand are found between 50"N and 60oN. Boreal forests ?echaracterized by long winters and short srxnmers. Most
precipitation is in the form of snow. Trees are mostry evergreen and
include species such as spruce, fir and pine.

Planted forests

GEOGRAPHY

Planted forest is a tlpe of forest that at maturity is predominantly
composed of trees established through ard/or deliberateplanting
seeding. Some characteristics of forests include havingplanted
trees are mainly of one species, planting in rows in order to make
harvesting work easy, having trees which are or may not be
indigenous to the area, and having trees which most of the are
softwood. 12. Show forest in

il

Lil

Figure 4.2: planted Forest

Factors for Distribution of Forests
Forest distributions are affected by a number of factors which
include the following:
I' Soil: Different types of soil offer various types of vegetations.

For example, a damp and marshy soil wiii favour frowth of
types of trees such as mangroves, which are generally found on
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1. soil: Different types of soil offer various types of vegetations.

For example, a damp and marshy soil wili favour frowth of
types of hees such as mangroves, which are generally found on
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Unit 4 Sustainable use of Forest Resources ,i,ffi,

the coastal areas oflhe tropics or subtropics. On the other hand,
sandy soils located in dry desert areas will supporf;;;n;
bushes and cactus where the aim of the plant i, io "*."*"water.

2. Rainfall: Water is an essential component of all living
organisms. Trees need water for various physiological fu;i;;;
such as photosynthesis and cooling. Hence, it is essential forgowth and development of any pirticular vegetation. F;;;thrive well in areas that receive sufficient ,iirfu[ *hi"h 

-i;
evenly dishibuted throughout the year.

3. Temperature: The ya1m and wet equatorial climate supportsthe growth of mainly huge, ta[, deciduous trees. The cooiertemperate crimate supports needie-leaved trees *rri.r, ur"adapted to that particuiar climate. The moderat"fy ir"i t"pi"riclimate supports a variety of softwo<ld and hardwood treeswhich thrive best in the tropics.

4. Relief: Relief refers to variation in altitude in an area.Differences in altitude along 
^the 

slope of u _o*tuio ffiabout differences in the type of forests'along a mountain slope.For exarnple, you will arways find denso foiests 
"" 

th" d;;?Mount .Kilimanjaro. As you move up from the foot of the
lnounJain, the vegetation type and density changes gr"A*ffy.At t hgight ranging between lg00 and 2800 m, there is tiretropical rainforest, followed by the temperate f";."t;-;";
4000m. Between 3000 and 35it0 rn, the'forest is aominateJ ty
scanty vegetation, with patches of a bamboo forest.

5. Aspect: In physical geography, aspect generally refers to thehorizontal direction to whictr a mountairislope faces. fn. ,fop"of a mountain facing the direction of prevailint ;;;
(windJvard side) will alrvays receive higher amounts of rainfall
than the slope facing the_ooposite side"(leeward side). For thisreason, dense forests^will always grow on the windwara ,iG
due to abundant rainfall, while iheieeward side will consist oiscanty and poor vegetation.

6. Drainage: If the soil has too much water, plants cannot get
enough oxygen from the soil. This wilr affect ,oot ,"rpiiutf;,
and the plants may eventually die. On the other hand, ptantscannot grow well if they do not have healthy .oot. foiabsorbing water from the soil. So, the proper balance of phrt
health, water and air-is necessary for iurl-* plant griwthand development. Well drained soils support growth of avariety of big trees compared to water-logg"a LO .*u*pf
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lowland. However, few plants such as mangrove can thrive in
shallow sea shores which are more or less permanently covered
by water.

7. Human Activities: Human activities such as clearing the
vegetation to get land for agriculture or settlement greatlyiffect
the distribution of forests. Most of the natural forests of the
world have been cleared by man. ln some parts man has planted
forests (artificial forests) on bare lands oi in place of natural
forests.

fmportance of Forests
i. Forests prevent soil erosion; trees and grasses prevent

movement of agents of erosion like water winds and moving
1Ce.

ii. They maintain water sources like rivers, catchment areas.
springs and lakes. This is due to the fact that for.rt ,rpport
rain formation.

iii. Forests are also used for scientific studies (research).
iv. Where there is a variety of trees, tourism can develop

because ofscenic beauty. Hence the country can gain foreigrr
money.

v' Forests provide habitats for animals and birds of different
varieties.

vi. Forests conkibute to the modification of the climate
.. especiaiiy through rain formation and moisture conservation-vii. Forests also introduce oxygen in the environment which is

produced during photosynthesis. In this process the trees
clean the air by absorbing carbon dioxide. 

-carbon 
dioxide is

the raw material used during photosynthesis.
viii. Trees are also a source of fuel energy since they are used for

firewood and charcoal making.
ix. Forests also provide raw materials for paper and pulp

industries from which writing materials are produced. ^

x. They provide building material like poles and tirnber.xi. Some tree species are used for making medicine and also
provide fruits as well as omamental flowers.

xii. Forests contribute to soil development through rotting of
leaves which lead to formation of humrrs. Humus is iery
important in plant gowth.

Types of tr'orest Resources
Dear learner, there are many forest resources products whioh
include the following:

r Timber for making fumiture and constructional works or
match making for pit pups and making of wood pulp for
manul'acturing new prints and crayon. In Brazil 

-306/, 
af

timber is used mamly for fumiture, harbor piles and clock
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gates, boat building and tanning extractions, 70% is used
for fuel.

o Fiber materials for different uses such as shifting for
upholstery cushions etc.

. Oil ffom nuts which can be processed for vegetable oil.
r Fruits and flowers for human and animal consumptions.

" Wood pulp USA, Canada, Russia, Japan, Sweden, Finland,
Fraace, Germany, China, Brazll,Norway, New Zealand.

o Tannin, which is obtained from the hemlock tree of Nofih
America and Europe.

o Oak and chestnut of the temperate hardwoods, quebracho of
Southern Brazil, Paraguay and Northern Argentina, wattle
tress of East, Central and South Africa and mangrove from
the tropical coastlands.

* Pairn and creeper products, such as: palrn oil, coconuts,
mat and basket weaving materials from many varieties of
paims such as pandamus and raffia; and furniiure, basketry
and weaving materials from bamboo and creepers likl
raftan.

. Medicinal materials, such as: quinine from cinchona tree,
cocaine from coca plant, and camphor from the camphor
tree.

Ways of Obtaining tr'orest Resource.
Dear learner, there are two ways of obtaining forest resource which
ate uncontrolled method and controlled method.

Uncontrolled Method
Plant cover is removed over an extensive area and leave the land
open unreliable to erosion agents i.e. using fires, shifting
cultivation, deforestation.

Controlled Method
Are_governed by government directions which discourage the use
of fire and encourage sustainable development of forests for the

!9nefits of the people and the creatures ihut inhabit such places.
They include reforestation i.e. planting trees to reprace harvested
forest resources.

rmportant Areas and rransportation of Forest products in the
World

Important Countries in Timber production
Dear leamer, there is important countries in timber production
because forests exist in almost every country; they are equally

60



GEOGRAPHY

exploited for their products. Many countries produce, use and
export a variety of forest products.

The folio*,ing are the world's leading countries in production of
forest products;
Countries in timber and wood fuel are: Russia, USA, Brazil, China,
Canada, Indonesia, Japan, Sweden, Nigeria, France, Finland, anj
Germany.
Timber from hardwoods: Indonesia, Brazil, India, China, USA,
Russia, Nigeria, T anzania, Malaysia, philipp ines.
Timber from softwoods: Russia, USA, Canada, China, Sweden,
Finland, Brazll, Germany, Japan.

Factors Which Have Led to the Development of the Timber
Industry

i. Low temperafure discourage settlement hence leave room
for ffees.

ii. Enough rainfall reads to the growth of the coniferous forests
iii. Availability of capital.
iv. Cheap means of transport.
v.. So-und forest managemqnt sffategies. . ...

The l\ieans of Transportrtion and proble4s of Timber
Transpgftation in the Wsr.l* - :
Harvesting and transportation of timber face marfir-,ctrcllenges in
many ways. The movement of logs and timber fioin.the forests to
sawmills or market face many challenges. The logs are pulled by
tractors or lorries out of dense forests to saw mills oi markets.
Where sawmills are located far away from the forests, they are
loaded and transported to qwmills by Lorries. The sawn timber is
then transported to local markets for sale or exported overseas.

In Tanzatia. timber and logs are transported by lorries from
production areas (mostly Iringa, Mbeya, Mtwara, lindi and Ru,vuma
regions) to Dar es Salaam where they are sold or shipped to
overseas markets.

Within the tropics, the major problem is moving logs from deep in
the heart of the forest to the mills. The areas where valuabre trees
are found are undeveloped, impenetrable, and remote and thev
often lack access roads. The valuable ffee species are also scattered
within the forests. This means covering large areas of the forest
harvesting the desired tree species, i situation which makes
transportation of logs very difficult. Many tropicar trees have big
trunks and are lteavy. This makes it impossibie to transport them by
floating on rivers. Bad enough, some rivers that could be used to
transport the logs are intemtpted with waterfalls and rapids, and are
covered with dense floating vegetation's such as water hyacinth.,1r,
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Timber transportation in temperate forests is much easier. The tree

species growin pure stands. This means that one area is covered by

or" rp"ii., of trees all of u'hich are almost of the same age. The

tree trunks are smaller and lighter than their tropical counterparts.

So the logs can easil,v be floated downsffeam to the saw mills
which are located along rivers. ln comparison to tropical forests,

transportation problems are minimal. The logs are pulled along the

partly frozen ground in winter by tractors and caterpillars onto the

rivers. Also, there is little undergrowth in the forests. So

ffansportation is not hindered as it is the case in the tropical forests'

Timber Industry in Gabon
In Gabon natural hard wood is available like; Mahogany, Ebony

and iron wood.

Factors which Have Led to the Development of the Timber
Industry in Gabon

i. Availability of many tree species.

ii. Availability of rivers like Ogowe facilitates the

transportation of the timber products.

iii. Large foreign companies which were given concession to

exploit the forests have capital.
iv. Constant market for timber products.

Problems Arising from Exploitation of Forest Resources

Dear learner, over the last fifty years about half the world's original

f,orest cover has been lost. The most notorious cause for this loss is

unsystematic use of forest resources by man. When we take away

the forest it is not just the trees that go. The entire ecosystem begins

to fall apart with dire consequences for all of us. Over exploitation
of forest resources can cause the following problems;

Cutting down trees indiscriminately exposes the soil to agents of
erosion. If correct measllres are not taken in time, the soil may get

eroded badly to such an extent that it can turn into bad lands or

even semi-arid.

Many forests form water catchments. Clearing the forests from
such places can lead to destruction ofwater sources, a fact which

can cause drought and hence water shortage and eventually

aridlty. Cutting down trees carelessly, without taking actions to

replant the new ones, can eventually lead to change in climatic
conditions leading to drought and famine. It also deprives the

animals of the habitat.
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Trees also help to absorb Carbon dioxide gas from the
atnosphere. so reduction ofthe forest cover througfi deforestation
ca, cause accumulation of carbon dioxide in the atmosphere and
result in greenhouse effect, which causes global warming.
uncontrolled harvesting of forest r"so*c". eventualy reads to
scarcity of forest r"so*ces. This may, in turn, lead to extinction of
some forest species.

Forests are a habitat to a variety of animal species ranging from
crawling insects to flying birds; and extremely small organisms to
very big animals. Uncontrolred tree harvesting interfere-s with the
ecological balance of the forest flora and fauna. In time, some of
tle_ animals migrate to other regions where the habitat is
unfavourable or die leading to specieJextinction.
Some tree species are very rare and unique to the region. If tree
harvesting is not done with care, ,o*" of the rare piurt .p""i",
would become extinct; a fact that would negativeiy ,ff"ii tfr"
ecosystem balances.

Ways to Address problems Facing Forests in the World
The problems facing forests in the world can be addressed through
sound management and conservation offorest resources. There are
a number of measures that can be taken effectively to manage
forests, which include the following:

Carrying out researches to determine the growing requirement of
certain tree species so that coffect species aie ptantea in the correct
soil and climatic conditions for optimum growth. This can also
involve the development of tee species 

-that 
withstand harsh

conditions and which.take a short time to mature.

Educaling the people on the importance of conserving forests and
how the destruction ofthe forest coyer can have negitive impacts
on their livelihood. This can be done via mass ,*diu, port".r,
seminars and introduction of forest conservation education in
school and college curricula. i

Encouraging the use of alternative energy sources instead of
Tlyr",g heavily on charcoal and firewood as the ma.lor sources of
fuel for homes.and industries.: The alternative andclean energy
sources include solar power, hydroelectric power, wind energ-y,
biomass energy (biogas), oil, kerosene and natural gas.

Encouraging the use of energy-efficient devices which consume a
liule amount of energy. Examples of these devices include energy_
serving bulbs and stoves which can be purchased from local shJps.

{
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Use ofdevices that consulne less energy not only heip to conserve

energy but also lowers electricity bills.
Enacting and mforcing laws that govern conservation of forest

resources. This cm iavolve setting nrles and guidelines about
selective felling of trees, that is, rare species such as the mninga
should only be harvested after getting a permit from forest offrcer.

Where new forests are established, trees should be planted in
blocks. Planting should be done in phases such that trees in
different blocks mature and are harvested at different periods.
When trees in a given block mature, they are cut down and the new
ones ar€ planted to replace them. This will ensure continuity in
supply of timber as well as conserving the soil. The forestry
deparhnent should supply seed and or seedling to people to
encourage them to plant more trees. Also people should be
encouraged to plant fudigenous tree species so that the trees do not
become extinct.

The forestry deparhrent should be very keen in detection and
contrsl of pests and diseases that attack the planted and nahral
.forests to ,ensure coRstant supply of timber and other forest
resgurEs.

PXalrtiog rrs€s ryfuere other{rces have bffil cut furrrr {reforestdioa)
ard plaating trom where trere nengr existd any tree bef@
(atrormtaioa)" Feopie should be encourage to take pat in tree
plmting erough caryaigus such as "tr(ata Mti Paada Mfi", a
oampaign eirning at planting tees to replace those cut dowll The
fsrestry deparhent should provide seedlings and seeds to pecple
and everybody must participate to plant trees on lhe Bwironment
Day (1st April each year), a day which is celebrated itTz,nzsf,ia$y
planting trees countrywide.

The government should enact and enforce laws in order to manag€
forests and protect them against destruction. This may be done by
setting aside some forests and declaring them as protected areas.

Anyone caught harvesting trees from the protected forests should
be heavily fined, jailed or both. Forest guards should be deployed
to patrol the forests.

Population conkol should be encouraged in the countries to reduce
pressure on the forest resources and the land'in general. The ever
growing human population is becoming a tlreat to forest resources
as people's requirement of timber, firewood and other forest
resources is in on the increase.
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Unit ReflectionF Des forest cause problems to your community?
What are the problems and what c€rn you do to reduce them?

Unit Assignment

l. Outline the Rpes of forests found in Tanz.ania and other parts
of the world.

2. Explain different methods of forest harvesting.
3. Explain factors for diskibution offorests.
4. Describe the problems facing forestry resources harvesting in

Tanzania.

I
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Unit 5
Sustainabte Mining
lntroduction

Dear learner, the wealth of a nation is to a large extent determined

by the ability of its people to utilize natural resources' Proper and

sustainable utilization of the resources can result into sustainable

development of the country and its people' Minerals make one of
the natural resources that contribute to national developmeni' This

unit is about mining industry'

Learning Outcomes
Dear learner, upon completion of this unit you should be abie ti.':

' Describe the concePt of mining;

' Explain the tYPes of minerals;

" Explain tlpes and methods of mining;
r Identiff important mining regions in the world;
. Examine the contribution of mining to economic development;

and

'Explaintheimpactofminingactivitiestotheenvironment.

lntroduction to Minerals
Dear learner, do you live in an area which has minerals? For swe

you use minerals in your everyday life' Can you name some

minerals that You know?

Minerals are substances, which make up the rocks of the earth' The

earth's land and oceans all rest on a layer of rocks which is made of

minerals. Even soil is made of tiny pieces of minerals broken from

rocks. Minerals include such substances as rock salt and such rare

ones as Gold, Diamond, Copper, Tar:zanile, Silver and Germs'

There are about 2000 to 3000 kinds of minerals but only about 100

of them axe common. Most of them are harder to find'

Mineralogists use the term mineral to mean a substance that has all

of the following features:

i) It is found in nature. A natural Diamond is a mineral but a

synthetic diamond is not a mineral'

ii) li is made up of substances that were never alive' Coal'

petroleum ani uatural gas are not trug minerals because they

were fomed from the remains of animals and plants (living

things). However, coal is obtained through mining'

I
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iii) Has some chemical rnake-up wherever it is found. Sand for
example is not a mineral because samples fram different
places usually have different chemical make-up.

The atoms of a minerai are arranged in a regular pattern, and forrn

solid units calied crystals. The Caleiu:n and Phosphorus found in
milk for example are not dissolved in a liquid and are crystals.

Based on your expei-ience how can you tell that a piece ofrock you

have collected is a rnineral?

The main characteristics of minerals are:

i) Lusrre - metallic or non * metailic.
ii) Cleavage - splitting into pieces"

iii) Hardness - by scratching one rnineral w-ith another.

iv) Colour * depend on the substance that makes up the crystals'
Now, using these features, cail you identifu the rninerals whictr are

found in your locai area? List them.

Tlpes of Min*rals
You have become aware of the meaning of minerals. You have

fo'.rnd that there are many minerals but only 100 are very common.
These minerals are categorized in different elasses or groups. There

are mainly three groups of minerals as described below:

Fuel Minerals
These are like coal, oil and naturai gas. But remember, you have

been told earlier that these are not minerals because they are made

up of substanoes that were alive. The reality is that coal is obtained
by mining. Also, the economists have grouped it as fuel minerals.
Economists deal with economy of cor.rntries.

Metal N{inerals
These are ferrous (containing lron) and non - ferrous (containing

for example Aluminium, Copper, Manganese and Tin).
Non-metal Minerals
These are for example phosphate, limestone and salt.

Mining
Dear learner, mining is the process of extracting minerals or ore

from the earth. Most substances that we get from the earth are

obtained through mrning. From mining we obtain iron for
refi:igerators, making aeroplanes; autornobiles etc. Mining also

supplies salt for food, Gold, Silver and Diamonds for jewellers, and

coal for fuel. We mine stones for buildings, phosphate for fertilizer
and gravel for highways (roads).

Mining activities started so many years ago. By 3,500 B.C people

were midng copper. They combined these metals to make bronze,
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a hard alicy (n:ixh"rre *f metals) t"hat makes betler toc,1s aftd
rafeapons. The ancient Rornans were the first per-.ple t* realize that
r$nirrg sould make a nation rich aad pcwerlcl.
lluing the 1,400 ,{I), coal, Iron and ot}ier materials were mineri iil
Erx*pe especialiy in Germanlr" Sweden and France. I'ri.:r,ing also
ri':r,-*1cp*<1 ir: Scuth ,{rueric,a. *-"{ining began iu rn'hat is no+r th*
Llnited Siates eiunng tl:e eariy 17{10 AD in French !-alley cf the
Mississippi l{.iver" ln the iSGii A} miners began to dig up iarge
srriounts af ccals and aiso cl.isccvered o$Fper, lead, siiver eed ,.:ther

usef,uL ffiinerals.

For a mineral to be rnined, the foliawing conditions should be
censidered:
a) There rnust be good demand for it.
b) The ore deposits must be sufficiently rich and large to attract

investing in it.
c) Ther* must not be great problems of extraction, processing or

transportation.

Scrne su'ostanees oan be mined more cheaply than others beeause
they are {bund at the earth's surface. Some iie far beneath the
surface and cen be remc'ved orrly by digging d*:p uneiergroun<i.

Other rnined sutrstanr;es are foilnd in c;eans" lakes and iivers.
These caii for <iitfurent t1.pes r:f mining.

Eypes of Mining
Dear leamer, list dcwn ditTerent areas where mining takes place
and expiain horv mining is done.

Dear iea.mer. yoii have already unclerstood that mine;als lie at

differeni depL:rs in the ea*h" kiining is an extractir.e industry, By
extractive, it mesns that cnre the minerals irave l:een remcrved tiom
ihe gpo,"rnd, they carureri tre replaced" 11:e deposit, ln which minerals
are csRtained is l":co-xn as ail ove and these r:an vary considerabiy in
haw ricli they are.

There are difterent methods of extracting minerais depending on
the lccation (depth), and type of the rninerals. Srme minerals are

found as compact nlass, and others are widely scattererl. Minerals
also vary in hardness and in the ease with whictr the mineral-
bearing material calied alre can be separated from the surrounding
rooks. Some minerals occur in such large bodies of rvater as oceans
and seae, and are obtained by pumping. So, the types of mining are

based on the methods of rnining.
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There are many methods aad hence types of mining. Today, most
mines are highly mechanized. The miners use modern machines
and tec*nology.

There are four commss kinds of xrining, whieh are:
a) Surface rnining.
b) Underground mining.
c) Subrnarine mini*g.
d) Purirping mining.

Now, iook at the different methods whieh are used in eacir kind of
mining.

Surface Miaing
?his invcives mining where the minerals arc located on or near ttre
surfac* of the earth. The foliowiag methods are used in the surface
mining.

1. Open Cast Minimg
When a rnineral deposit lies at or near ths surface, it may be
simply dug out of the gro,"ind. Iron. li:al, Bauxite and
phosphate ar* exarnples of minerais thet aie excavated in this
',vay. \fuhen ordii:ary ieck i:raterais such as Granite arrd
l:mestone are c'btained, the site is krown as a c.uarry. When
l*cse or sol1 materials are obtained rhe site is known as a
sfrvttlpit, clay pit ar a horraa' pit.

Figare 5.1: Open east lignia uining in Germany
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3. Quarrying
This is a way of mining a deposit that lies at the surface of
the earth with little or no oyer burden. Such rocks and
minerals as lirnestone, gypsum and mica are producetl fiom
quarries. Sand and gravel used fbr making concrete and
large stones used for buitrding are also mined in quarries.
Miners have several methods of quarrying. Hard minerals
are drilled or are blasted with explosives. Sand and gravel
are simply shovelled onto kunks or trains and shipped-

4. Alluvial
Sometimes minerais such as Tin, Ore, Gold or Diamond lie
rnixed with loose alluvial deposits such as clays, sands or
gravel. In such circumstances, the rninerals may be washed

2. Open Fit Mining
This method is used to uncover valuable minerais from
large thick ore bodies lyrng close to the surface. The miners
remove the Iayer of rock and other materials that cover the
deposits. Then they use explosives to break great masses of
ore * bearing rocks.

out quite easily, for example by using powerful water hoses
or dredges which can excavate and wash large quantities of

at a time.

Figare 5.2: Alluvial miningfor tin ore

Again, under the ailuvial method there are other smalier
methods. These are placer mining, dredging mining, strip
mining.
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5. Placer }lining
This is a *'ay of obtarning Go1d, Platinum, Tin and others,
so called heavy rninerals fiom gravel and sand deposits
.'llhere nearby water supplies are plentiful. The exact
technique used depends on the size and kind of deposit.

Figare 5.3: Placer mining

6. Dredging Mining
This is a method used especially where minerais beaming
sand and gravel layers are exceptionally thick. In dredging,
a pond or lake must be formed so that a large, barge like
machine called a dredge can be floated.

7. Strip Mining
This is a method of obtaining coal and such minerals as
phosphate that lie flat near the earth's surface. Strip mining
around the hills or mountains is called contour mining or
ssllar mining.
Well, those are the methods that are used in surface mining
that are for minsrals that are not very deep in the ground.
Now, how about those minerals that is beneath the ground!

Underground Mining
This is a type 6f mining where the deposit lies deep beneath the
earth's surface. First, the miners drive (dig) an opening into the
mine. A vertical opening obtained is called a shaft.

A passage that is nearly horizontal, dug into the side of a hill or
mountain, is called adit In coal mining it is called a slope. From
those passages, miners dig systerns of horizontal passagis called
levels.
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Figure 5.4: {indergr*urid exining of Gold in Kenya

?here are a r,,.iC* variety cf rnining methods available fcr rerncving
the ore in this type. The tbllowing are some of the methods used in
underground mining:

l. nrift,Ytining
When a mineral deposit such as eoai occurs in horizontai
iayers, then it may be quite easily reached by diggrng
fi"rnnels known as adits f,rom the valley into the hillsidas,
These are larown *s drift mines.
The ore rocks are broken with explosives and then usuaily
crushed first underground and then having been lifted tc the

surface crushed again. Then the ores are refined using
thermal mechanical and eleotrolysis methods to obtain pure

metals.

2. Roonn-and-PiElar-Llining
This is a method of recovering ore liorn horizontai or nearly
horizontatr ore bodies. Miners dig the ore body as

completely as possibie, leaving parts of the ore as pillars to

support the hanging wall. Room-and-pillar mining is the

most widely used method of underground mining in the

United States. Materials commonly mined using this
meilod include coal, Limestone, Potash, Satrt and Uranium.

3. Long-Wal! Mining
This is used to dig ore from horizontal seams. Miners use a

machine to cut or break ore from a single iong face caiied
longwull.
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4. Sub-.Levet Stopping
This is used in ore bodies with a steep dip. A dip is the
angls the ore body makes with the horizontal. Miners
develop suLleveis betweer the maia levels and drill and
blast the ore from both the sub-level and maia.

5. Cut-and Fifi rl5ining
This is a raethod of removing ore vertical veins in
horizontal slices, sta:'dng at the stop's hottom and
advancing upwards. Afier rniners excavate a slice of ore,
they fill the stop rvith waste rnaterials called gangue or
waste sanri fiorn ore processing plants. This material
supports the walls and provides a u,oricing platf*rm &om
which to mine the next ore siices.

5. Bloek Caving
It is the way of mining such or+s as Copper and Iron when
they are scattered throughout the waste r-,rateriai. In this
method, the miners drg vreils, <iividing the ore body into
large sections or blocks. Therr ther. \i.idercut each bleck
with a horizontal slot.

7. Sub-Level aving
This is used in a larse. stee,oi1, aipping ore bodies. Miners
divide the ore body hto sub-ieveis. 25 tr: 50 feet (7.5 to 15

meters) apart. Each sub-ievel is developed with network of
drifts {horizontal ma-ssage) that penetrate the complete
secticn.

8. Pumping Methods
f-hese are useci to recover minerals that occur in large
bodies of water qlr that ean be changed into liquid form.
Miners often obtai-n them by pumpiag the water rvhere it is
trested. This is coilunon in the waters of the ocean or lakes
such as the Greal Salt Lake in Utah contain huge amounts
of minerai eloments.

Pumping is sometimes used to get salt from beds beneath
th.e surface of the earth. lv{ine workers drili holes and
circulate the water undergraund to dissolve the salt and
form a salt-water solution called, bring. The trrine is then
purnped to the surface and taken to a factory.

The Frasch proeess, is another pumprng method, often
used in mining Sulphur, a mineral that melts easily. The
rniners brors holes in h,"ried Sulphur bed and inject
supertreatei '-vater. The Sulphur then rnelts and forms a
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liquid" The miners force the liquid Sulphur to the suface by

pumping compressed air into the holes. After the Sulphur

cools, it becomes solid again. Figrre 5 shows the Frasch

process.

Figure 5.5: Frtasch mining Proeess

Submarine Mining
Another kind of mining is the submarine. Usually, submarine refers

to a kind of ship that travels in the ocean underwater i'e' below the

level of water. One cannot see it on the surface of the ocean' In

mining, submarine rnethod is used to get mineral deposits that are

deep down the ocean floors. Some minerals occur as round noduies

lying deep down on the ocean floor. Tests are ilow being made to

extract minerals by subrnarine dredgers.

Dear learner, you have covered about [pes of mining and rnethods

used in mining. I am sure you have found some terms new and

difficult f,or you to understand, especially because they are not

comrnonly used in Tanzania. You need to be aware of them since

mining industry is a world*'ide economic activity and you will find

yourself involved in it tn some ways.

Distribution of Mining Regions in the World
Dear learner, all krnds of minerals are not found everylvhere in the

world. Different minerals are distributed unevenly to different

places. Some of the mirrerals are found in your country' Many

others are found in other parts of the world. This difference in the

location of mherels is what is referred to as distribution of
minerals.
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Piease. flnd the Atlas or any worid map then use it to itlentify the
location of the countries in which the railowing rninerals are
located: Iron flre. Coal, petroler,'n, Copoer, Baux]'te, Tin, Gold,
Llranium, Phcrsphat*, Diamond. potash and Salt.

Alurninernn/Bauxite
Aluminium compounds occur in ordinary eiays, which are eclffinon
almost everywhere. xt is in faet the cornn 

"ri 
metar minerar ir the

crystal roci<s of the earth. urlt as ttre quarrtity of Aluminiunn in the
clays is very smali, r"hey can.no. be regarded as ores. Bauxite is an
cre frorn which Aluminium is exkacted. Aruminium products are.*'ire, sheets and ntachine parts.

Australia is the leading producer of Bauxite in the world. Iamaica
is ths secsnd largest producer. Guinea is also among largest
producer i,l'ith ore depcsits r-if over 6500 rniliion tons *f oie" other
producing *ountrjes are Seirinam" Russia. Guyana, and France.
USA, Japan, Canada, Russia, {iermany, Norway and France are the
major Alumilium ilnporters.

Iron ore
There are fou main types of Iron ore; mapetite, haematite,
irmonite and siderite. The Rides iron ores, wiih an iron conteni
langlng from 50 to 70 pereent are magnetic (Which is usually of an
igneous origin) and haematite, whieh occurs in sedimentary-rocks.
Iro, .re is useful for inciustriar puqposes. It is useful for making
steel. Steel is used in the production ofsheets, pipes, bars, rods ani
wires. These produc{s are essentiai in shipbuiljing, steel girders,
loccmotives, vehicles, and engines.

Major producers are India, France, Sneden, Brazil, Venezuela,
Australia, Liberia, the USA, Chile, peru, Ital1,, Germany urrd
Malaysia. In fact there are few counkies in the world withoui some
resource of iron ore. The ieading producers of iron ore in Africa are
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South Africa, Liberia, Mauritania and Algeria' the deposits in

South Africa, Eg)Pt, Algeria, Morocco, Zimbabwe and Nigeria

;;iy;h. ru* riut!;* fJr domestic Iron and steel plants' Look at

Figure 5.6.

Figute 5.6: The main warld lron ore mining centres

Coal
C""f t an organic mineral' It was said that coal is not a mineral

because it comes from some dead substances' The major fypes of

coal ure biiuminous, lignite and anthracite' Coal is a source of

.i"rgy, which is usJd mostly in industries' Tar' benzoyl

**rrio*u-, benzene detergents insectici<ies' fertilizers' petrotreum

and synthetic fibres are Joal products' lvlajor world producers

include the USA, Russia, the United Kingdom Belgium' Holi-11f'

Luxembourg, Germany, Italy, China, India, Japan' Aushalia' Chile

and South Africa

Continue to look at the disribution of other minerals'

USA
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Figure 5.7: Major warld produc*rs af coal
Prtroleum
Petroleum is also a non-metaiiic mineral and it is one of the major
fuels. Petroleum, gasoline, kerosene, gas oil, bitumen, lubricating
oils and witx are refined ftom crude oil. Major oil producers are the
USA, Russia, Iran, Saudi Arabia, Venezuela, Kuwait, Libya,
Nigeria, Canada nnd trraq. Look at Figure 5.8.

Key db
'l oit tiids

l4,l Oil routes

Where is natunl gas

abtained in Tanzania?

s(ole:1:?15 0Om

Figwe 5.8: Major otlproducing countries in the world

Natural gas in Tanzania
Dear leamer, natural gas is another important resource which is
mainly used as an energy source. The natrtal gas produced in
Tanzania is a non-Pekoleum associated gas and it is produced at
Songosongo Island in Kilwa Disfiict, Lindi Regron.

The natural gas of Songosongo benefits the people ofTanzania in
the foiiowing ways:
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a) Prcvision cflow cost electricity.
b) Potential for induskies to replace costiy oi1,

c) Surplus powor can be exported,
d) Ccmm:"mities along the pipelire wiil have future access to gas

for in<iustrial or p,Jwer generatir-:r nee<is,

e) Songosonga residents rvill have aocess to power and fresh.

water plus econcmic cppcriunities, ard

0 Employrnent opportunities to +ther peopie in the ctuntry.

GoId
List areas where Ccld is found in T*nzania"
Gold is a precious mineral. It is essential f,or making coins,
jewellery and dental atrioys. South A{?ica is the largest prcducer of
Gold in the world. In South Africa, mining begaa in 1886. Gr:ld is

found in rnany other countries in Africa. Zirnbab*'e produr:ed 11.7

t*rrs of gold in i 980, about I per€ent of world production. R.ussia is

the second world producer of gold. Canada, Brazil, Austraiia, USA
and Ghana also have significant gold deposits.

Copper
Copper is a metal. It is mostly used for in<iuskiai purposes iike for
making electrical transmission wires, coins. electrical parts and

equipment. Over 40 eountries around the world produce oLlppcr.

Ttre leading prod-i-rcer is the r-iSA r-.'here the mines ars located in the

West State of Moutons, Utah and Arizona. The sscond world
producer is Russia rvhere the mines are located in the Rah

Mountains and tc the west of Lake Balkhash. Chile is the third
producer from twc rnines located at the margin of Atacama Desert

and the Andes Mountains. The copper belt in Cenkal Africa is

divided between two countries, the Republic of Congo and Zambia
and these two form the largest copper mining region in the world"
The other copper producing, countries in Afuica inctruCe South

Africa, Narnibia, Botsp'ana and Morocco. Figure 5.9 shows the

rnajor world distribution of Copper.
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Figure 5.9: The main wovtd etining centves of, Copper and Tin

T'in
Tin ls aiso a metal. Bronze, solCer gunmetal ar'd tin cans are tin

products. The leading Tin produeing country is Malaysia, which

produces about 20 pe."ettt cf the world supply' It is foXlowed by

orher countries in south East Asia rnainly Thailand and Indonesia.

In Africa, Nigeria is the leading producer, followed by South

Africa, Zimbabwe and Republic of Coago' The East African

countries; Tanzania, Uganda and Rwanda are small producers'

Tungsten
The Llernent tungsten is contained in the i:rineral ore wolfrarn.

China is the }eading producer with about half of the world reserves.

Some tungsten is produced in several African counkies in Rwanda,

Namibia, Republic of Congo, Tanzania and Uganda'

Manganese
The riain producing countries include: Russia, South Africa, lndia,

Ctrina and Brazil. Other A&iEan producers include Gabon, Ghana,

Republic of Congo and Morocco. Although South Africa produces

21 percent of world supplies of manganese it has as much as 53

percent of world's reserves. Considerabie manganese deposits have

iecently been found in Bunradi and await exploitation after careful

examination.

Diamond
Which area in T*rrzania is famous for this metal?
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Most diamonds come frcrn Afi:ica, the R.epublic of Congo (fonaer
zaire) and F-ussia foilowed by south Africa and Botswana. sourlr
Aff'a is the world's largest producer of genuine cliamonds. Other
African producers of diamonds include Ghana, Angola, Liberia,
Tanzanis, the Centrai A&ican Republic, Nauribia, Guinea and
Ivory Coast.

Uranium
I"Iranium is important for the produetion of energy in nuclear
weapons. Nuclear reactors are plants for converting uranium into
nuclear power. "lhe power is used for eio;taestic industries,
communication and military purposes. Major reserves are found in
USA. ln Africa, the iargest r€serves are in Namibia, Gabon, Niger
and South Africa.

Phosphate
In Africa, Morocco and Westem Sahara have very large reserves,
whiie other producing countries include Benin, Uganda and South
Africa.

Dlmond Hining Centres

w Lorge

' Sm(ltl

}-EsOTHo0 100c 2000
L---r-----!----

Km TH AFR1TA

Figure 5.70: Dianond deposits in West Central and Sauthern Africa

Potash
The main producers of this mineral are Canada, Russia and East
and West Gerrnany.

Salt
Producing countries are those with an arid climate bordenng the
sea ineluding for example Somalia, Ethiopia, Senegal and
Mauritania.
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Dear ieamer. you have got a long list of minerals and areas where
they are found. From this distribution, you can now tell where
certain mherals come from.

eontribution of ffiiniarg lndustry to t?re Economy
Dear learner, mining has big conkiburion t* the economy of peopie
and countries. The f,ollowing are the ways through which it
contributes.
1. Mining leacis tc the deve!*pment of inCustries in * country for

example the steei cutting inriusiry. Aiso coa! has ied to the
development of heavy industries in China and the USA.

2. Mining stirnulates the deveiopment of transport and
communicatisn systems in any counn3-. Exarnple in South
Africa mining has led to the development of dense, network of
roaCs and railway lines in the oastern part.

3. fufining provides employment opporturrties to people e.g. ia
Zambia aopper mining empioys a lct of people, also many
peopie are employed in the gold mining areas in South Africa.

4. Mining aiso leads to the development of towns and large cities
iike the induskial conurbation of rural in South Africa.

5. N{ining aiso leads to the improvemeric in the international
relaticns through forming the intemationai crganization for the
countries miring and exporting certain type of minerais e.g.
Nigeria is a member of OPEC.

6. Mining contributes to the earning of foreign cureney ia a
country for exampie Copper in Zambia, Gold in Scuth Africa,
and oil in Nigeria, I-ibya, Algeria, Middie East and Kuwait.

Effects of iilining Exploitation to the Environment
Dear ieamer, you have discovered that mining is very irnportant to
the economy of a country. So, despite good things about mining
tndustry, as we shall see in our next section, this industry has some
effects tc the environment where the mining activities are taking
place. In this section we shall discuss three environmental effects
namely the poilution, land degradation and deforestation.

L EnvironmentalPollution
This is a term that refers to the ways by which people pollute
their surrounding through their different activities includ.ing
that of mining. Environmental pollution is one of the most
serious problems facing humanity today. Air, water, and soil
all harmed by pollution are necessaf,y for the survival of all
living things. Badly polluted air can cause illness and even
death. Polluted water kills fish and other marine organisms.
Pollution of soil reduces the amount of land that is avaiiable
for growing food. In addifion, environmental pollution also
brings ugliness to our naturally beautifuI world. Environmental
pollution damages our surrormdings. Gases and smoke in the
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air, chemicals and other substances in water, and solid and land

are all commoa forrns of pollution.

i. Air Pollution
Air pollution caused by mining activities has adverse effects

on human, animals and plants. They can damage materials
and reduce visibility that is the ability to see well. Air
pollution caused by mining activities can spoil the eye and

cause respiratory lung diseases.

ii. Solid Wastes
Mining produces solid wastes that are the unwanted
products that come in the proeess of rnining' Solid w-astes

present a serious problern because most of the methods used

to dispose them result in some type of darnage to the

environment. When the wastes are put into open dumps,

they ruin the attractiveness of the surrounding areas. Also
burning them can destroy soms solid wastes. But burning
produces smoke that causes air pollutiou' When wastes are

dumped in water, *ey contribute to various forms of water
pollution.

iii. Other poliution
Metals such as Mercur,v and Lead, amcng many oiher

thiags also pollute the envirotrment. They 'travel' thiougir
and affeot various parts cf the environrnent. The following
diagrarn shows how Mercury reaches people.
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Figure 5"11: !{cw Mercury (mineral) reaches people
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2. I)eforestation
It is obvious that some mineral resources are explored in the
forest areas or in the river and other vegetation sites. Once
such a place is found, for example in a forest areq all the land
will be cleared including the cr*ting down of trees and clearing
of bushes around. This will greatly destroy the environment.

3. Land Degradation
Dear learner, land degradation is another effect that can come
about due to the mining exploitation. In all the mining
processing the first thing is the digging up of pits beneath the
earth. Some pits are further down than others according to the
method of mining being used and or the kind of mineral being
sought about as you saw while we were discussing the
different kinds and ways (method) of mining. So once the
minerals are exhausted in the pits, the miners would abandon
them to go and start digging sornewhere else. This is common
with small miners in places like Kahama and Nyarugusu. Also
such a sight is common in Dar es Salaam where they have been
diggrng sand and gravel in places like Kunduchi, Tegeta,
Narnanga. Quarry miners have caused most of the soil erosion
in Dar es Salaarn. In fact, mining activities affect the good
looking of a land surface and thereby becoming almost useless
for any other important activity.

lVays of Minimizing the Effects of Mining to the Environment
i. Improving the methods of extraction.
ii. Reducing the population pressure.
iii. Reclaiming the areas which have been affected by mining

like planting the trees.
iv, Developing other sources of energy rather than depending

on energy resources from the ground.
v. Establishing other economic activities like fishing, tourism

and market gardening instead of depending on mining only.

Case Studies
Dear leaner, mining activities are practised in various countries
all over the world according to the availability of certain types of
minerals found in those particular areas.

The following are the Case studies which show the mining
activities.
Coal Mining in USA
Dear leamer, USA is the leading producer of coal in the world and
accounts far 74Yo of the world's total production? The major coal
fields include: The eastern province which is the most producer in
which there are states like Kentucky, Pennsylvania, West Virginia
and Ohio. The interior that include states such as Indiana, Illinois,
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Missouri, Oklahoma and Kansas. The gulf province that include
states such as Texas, Alabama and Arkansas.

Factors that stimulate the Development of Coal Mining
i. Presence of large deposits in manyparts of USA.
ii. Advanced technology used in the mining activity. Due ttl

the uses of advanced machines in mining.
iii. Good market within and out of the USA due to the presence

ofiron and steei industries.
iv. Well-developedtransport system.
v. Capital availability since the country is very rich.

Figure 5.12: Coal Mining in the USA

Advantages of Coal Mining in the USA
i. It has stimulated the development of industries since it

provides power.
ii. It has led to the development of the transport system

especially the railway lines.
iii. It has created employ,rnent oppomrmties.
iv. It has stimulated the development of the iron mining sector.

Disadvantages of Coal Mining
i. It has led to the creation of pits in the ground leading to the

formation of ugly landscape.
ii. Coal has contributed to the environmental pollution like air,

water and noise pollution.
iii. It is facing a great challenge from the environmentalists and

other sources of energy.
iv. It has led to the reduction in the size of the arable land. Coal

is a non-renewable resource hence it gets exhausted when
exploited.
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Diamond Mining in South Alrica
South Africa is the third world producer of Diamond, the first is
DRC and the second is the former USSR. Others are Botswana,
Ghanq and Sierra Leane. Diamond is the hardest mineral. In South
Africa mining began in 1871 at Kimberley. The methods involved
in the miniag process are placer method for alluvial Diamond and
shaft method for the Diamond found in the deep ground.
Diamond is usEd for mating jewelleries, manufacturing drilling
bits, making cutting instruments like for cutting glass, Diamond
dust for polish.

Areas Where Bitmond is Produced in South Africa are;
i. Kimberley Cape Province.
ii. 2. Transvaal.
iii. Postmusburg.
iv. Orange free states @retoria).

Importance of Diamond Miatng in South Africa
i. Provision of employment opporfunities not only in South

Africa but also in other countries.
ii. Development of social serrrices.
iii. Development of towns and cifies e.g. pretoria.
iv. Increases the national income from its sales.

Froblems Facing Diamond Mining in South Africe
i. Price fluctuation in the world market which causes low profit

making.
ii. Labour unresl ro peace, misunderstanding among blacks and

whites.
iii. Shortage of food among workers caused by overpopulation

arormdmining c€ntres.
iv. Competition from othermining countries.
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Figare 5.13: Diamond mining in South Africa

Iron Mining in Liberia
Liberia is well endowed with large resources of hon ore. Liberia is

the leading producer of hon ore in Africa. fts1 6ining is very

important to the economy of Liberia. The areas with mineral

deposits include Walogosi mountaia ranges in Western Liberia,

Bomi hills, Bong Mountains, Nimber mountains ranges and Bio
mountain ranges. Open cast method is widely used.

Factors for the Development of Iron Mining in Liberia
i. Availability of iron ore both high grade and low grade.

ii. Development of the railway to Bomi hills from Monrovia.
iii. Labour availability since West Africa has high population.

iv. The govenmsnt policy favours mining indusfiies in Liberia.

Advantages of Iron Mining in Liberia
i. It has contributed to the export earning.

ii. It has encouraged the development of towns.
iii. It has contributed to the development of industries especially

steel industry and Buchanan.
iv. The mining industry has stimulated the development of

social services like schools, roads, hospitals, shops and

police stations.
v. It has led to the improvement of the port facilities such as

Buchanan.
vi. Iron mines have provided market for the locally produced

food stuffs.
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vii. It has stimulated the deveiopment of infrastructure like the
railway system etc.

viii. It creates employment opportunities.

Problems Facing lron Mining in Liberia
i. Competition from other countries like South Africa which

produce Iron.
ii. There is exhaustion of deposits in the mining areas.
iii. Poor transport from other \Yest African counkies.
iv" The deposits are scattered.
v. Civil war between the govemment and rebels.

Figure 5.14: Iron Mining in Liberis

ll

Unit Reflection

rs Does mining cause problems to your community?
What are the problems and what can you do to solve them?

Unit Assignment
L Define the following terms:

a) Minerals;
b) Mining;

2. Outline the types of minerals which are found both in
Taruania and other parts of the world.

3. Explain different methods of mining.
4. Explain the advantages and disadvantages of mining industry

in Tanzania.
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