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INTRODUCTION

BIO 308: Biogeography is a one-semester, 2 crdwur course in
Biology. It is a 300 level, second semester undehgate course
offered to students admitted in the School of Smeand Technology,
School of Education who are offering Biology orateld programmes.

The course guide tells you briefly what the coussall about, what
course materials you will be using and how you wamk your way
through these materials. It gives you some guidanceyour Tutor-
Marked Assignments.

There are Self-Assessment Exercises within thdybof a unit
and/or at the end of each unit. The exercise(ajasin overview of the
unit to help you assess yourself at the end ofyeweit.

WHAT YOU WILL LEARN FROM THIS COURSE

This course contains fifteen (15) units which cowemgeneralised
survey of the plant and animal kingdom based maimlthe study or
similarities and differences in the er#dr features, ecological
adaptation of plant and animal forms.

Plants and animals consist of different forms: fribra simple forms to
the complex forms. At the end of this course, yoould have
acquainted yourself of the different forms of thianp and animal
kingdom, especially their external features andaggoal adaptation.

COURSE AIMS

The aim of this course is to provide a generals@gey of the floristic
and zoogeographic regions of the world with refeeeto tropical and
temperate flora based mainly on the study of thmilaiities and
differences in the dispersal and colonisation ofdlidy plants and
animals ecological adaptations of plants and arsrioaimns.

COURSE OBJECTIVES

In addition to the aim of this course, the coursts ain overall objective
which must be achieved. In addition to the coutgedaiives, each of the
units has its own specific objectives. You are sédito read properly
the specific objectives for each unit at the beigigrof that unit. This
will help you to ensure that you achieve the olyest As you go
through each unit, you should from time to time lgack to these
objectives to ascertain the level at which you haragressed.
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By the time you have finished going through thisirse, you should be
able to:

o explain the different floristic and zoogeographegions of
the world

. compare tropical and temperate flora

. recognise the patterns of dispersal and colonisatio land by

plants and animals
. describe the island biogeography

o recognise relationships between vegetation, sogdegy and
climate and relationship between plant distributemd world
fauna.

WORKING THROUGH THISCOURSE

In this course, you are advised to devote youmet in reading
through the material. You would be required to dotleat has been
stipulated in the course: study the course un#ad rthe recommended
reference textbooks and do all the unit(s) selesssient exercise(s) and
at some points, you are required to submit youigasgent (TMAS) for
assessment purpose. You should therefore avail sgtiurof the
opportunity of being present during the tutoriaksens so that you
would be able to compare knowledge with your cojiess.

COURSE MATERIALS
You are to be provided with the two major courseéemals. These are:

. Course Guide
. Study Units

The course comes with a list of recommendektbooks.
These textbooks are supplement to the course migteso that you
can avail yourself of reading further. Therefore,is advisable you
acquire some of these textbooks and reheém to broaden
your scope of understanding.

STUDY UNITS

This course is divided into 3 modules with a totdl fifteen units
which are divided as follows:

Module 1

Unit 1 Fundamentals of Biogeography andsystem
Unit 2 Tropical and Temperate Flora andrfeau
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Unit 3 Classifications and Types of Biogeqahy
Unit 4 Floristic Regions of the World
Unit5 Holarctic Kingdom

Module 2

Unit 1 Paleotropical Kingdom

Unit 2 Neotropical Kingdom

Unit 3 South African Kingdom

Unit 4 Antarctic Kingdom

Unit 5 Zoogeography

Module 3

Unit 1 Zoogeographical Provinces

Unit 2 Island Biogeography

Unit 3 Relationship between Vegetation @tichate
Unit 4 Relationship between Soil Type Aadjetation

TEXTBOOKSAND REFERENCES

You will find some recommended textbooks for thigise. You may
wish to purchase them or any other textbook that yay find useful
for the course.

ASSESSMENT

There are two aspects of assessment in this gouhsetutor marked
assignments and the written examination/end ofssoexamination.

You are advised to be sincere in working on ther@ge. In tackling
the assignments, you are expected to apply infeomaknowledge and
techniques gathered during the course. The assigismmust be
submitted to your tutor/facilitator for formal assenent in accordance
with the deadlines stated in the presentation sdbexhd the assignment
file. The work you submit to your tutor for assassit will count for
30% of your total course work. At the end of tloeise you will need
to sit for a final or end of course examination aifout three hours
duration. This examination will count for 70% obur total course
mark.

END OF COURSE EXAMINATION AND GRADING

The end of course examination has a value of @D%e total course
guide. The examination will consist of questionbjch will reflect the

Vi
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type of self-testing exercise and tutor-markedgsaent problems you
have previously encountered. All areas of the sawill be assessed.

Use the time between finishing the last unit antting for the
examination to revise the whole course. You migmd it useful to
review your self-test, TMAs and comments on thenfolge the
examination from all parts of the course.

COURSE MARKING SCHEME

ASSESSMENT MARKS

Assignments 1 — 4 Four assignments, best threesnadirthe four
count at 10% each — 30% of Course marks

End of course 70% of overall course marks

examination

Total 100% of course materials

PRESENTATION SCHEDULE

Your course materials have important dates for ghdy and timely

completion and submission of your TMAs and attegdurtorials. You

should remember that you are required to submiy@llr assignments
by the stipulated time and date. You should gagainst falling behind
in your work or studies.

TUTOR- MARKED ASSIGNMENT (TMAS)

The TMA is a continuous assessment component of gourse. It
accounts for 30% of the total score. You will heeg four (4) TMAS to
answer. Three of these must be answered beforangoallowed to sit
for the end of course examination. The TMAs wdutdgiven to you by
your facilitator and returned after you have done assignment as of
before. Now TMA questions are through electroystem known as E-
TMA. These comprise of eighty (80) questions. TMAs2, 3 and 4
comprise twenty (20) questions each respectivg.full

Assignment questions for the units in this counse @ntained in the
assignment file. You will be able to complete yassignment from the
information and material contained in your readimejerences and study
units. However, it is desirable in all degree leteedemonstrate that
you have read and researched more into your refesemhich will give
you a wider view point and may provide a deepereustdnding of the
subject.

vii



BIO 308 COURSE GUIDE

Make sure that each assignment reaches your &arlibn or before the
deadline given in the presentation schedule andrasent file. If for
any reason you cannot complete your work on tinmntact your
facilitator before the assignment is due to disdahgspossibility of an
extension. Extension will not be granted afterdine date unless there
are exceptional circumstances.

TUTORSAND TUTORIALS

There are hours of tutorials provided in supportha$ course. You will
be notified of the dates, time and location of éhiegorials as well as the
names and phone number of your facilitator, as s@oyou are located a
tutorial group.

Your tutor facilitator will mark and comment on yoassignments, keep
a close watch on your progress on any difficulyjes might face and
provide assistance to you during the course. Yail your tutorial
marked assignment to your facilitator before theesitiled date (at least
two working days are required.). They will be nedlby your tutor and
returned to you as soon as possible. With e- enation, it is no more
applicable.

Do not delay to contact your facilitator by telepboe-mail and discuss
problems if you need assistance.

The following might be circumstances in which yowul find
assistance necessary. Contact your facilitator if:

- You do not understand any part of the study unithe assigned
readings.

- You have difficulty with the self-test or exercises

- You have a question or problem with an assignmentith the
grading of an assignment.

You should endeavour to attend the tutorials. Thike only chance to
have face to face contact with your course fatditaand to ask
guestions which are answered instantly. You caserany problem
encountered in the course of your study.

To gain much benefit from course tutorials, preparguestion list
before attending them. You will learn a lot fromrficipating in active
discussion.

| wish you success in the course and hope thatwidufind it both
interesting and useful.

viii
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MODULE 1

Unit 1 Fundamentals of Biogeography anddystem
Unit 2 Tropical and Temperate Flora andrfea

Unit 3 Classifications and Types of Biogephy
Unit 4 Floristic Regions of the World

Unit 5 Holarctic Kingdom

UNIT 1 FUNDAMENTALS OF BIOGEOGRAPHY AND
ECOSYSTEM

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1 Definition of Biogeography
3.2  Historical Development of Biogeography
3.3 Classes of Biogeography

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0  Reference/Further Reading

1.0 INTRODUCTION
In this unit, the concept of biogeography will bepkined. This will
include the definition and the aims and objectiwdsthe study of

biogeography. Some historical developments in thedys of
biogeography will also be explained.

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

) explain the concept of biogeography
) outline the aim and the objectives of the studpiofjeography.

3.0 MAINCONTENT
3.1 Definition of Biogeography
Biogeography is the study of the distribution ofgk and animals

throughout the world. From this, it is known thatk of the continents
has its own distinctive fauna and flora. In Afri¢ar example, we find

1
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rhinoceroses, hippopotamuses, lions, hyenas, ggaffzebras,
chimpanzees and gorillas. South America has notigese. Instead, it is
home to pumas, jaguars, raccoons, opossums andidosniaViarsupials

are found in Australia and South America, but notBurope. Such
observations have led biogeographers to dividenwdd into six main

faunal regions. Similarly, six main floral regiohave been identified.
Evolutionists claim that the most reasonable exian for these
biogeographic distributions is that the differeminaals and plants
evolved separately, from ancestors that colonis#drent areas of the
world thousands or millions of years ago. Furthédence for this is
argued from the study of island biogeography. kangle, of the 1,500
known species of fruit fliesDrosophilg, nearly one third of them live
only on the Hawaiian Islands. These islands arme latene to more than
1,000 species of snails and other land mollusc$ d@n@ not found
anywhere else.

In fact, some biogeographic observations are exhendifficult to
explain within an evolutionary framework.

Biogeography is a branch of geography that stutthegpast and present
distribution of the world's many species. It is albuconsidered to be a
part of physical geography as it often relatesht® éxamination of the
physical environment and how it affects species ahdped their
distribution across space. As such it studies tloelds biomes and
taxonomy - the naming of species. In addition, bagraphy has strong
ties to biology, ecology, evolution studies, climagy, and soil science.

Biogeography is the study of the distribution ofesies (biology)

spatially (geography) and temporally (history). g@ography aims to
reveal where organisms live, at what abundance,vandthey are (or

are not) found in a certain geographical areas important as a branch
of geography that sheds light on the natural hesbaeound the world. It
Is also essential in understanding why species imréneir present

locations and in developing protecting the worldatural habitats.

Biogeography is a synthetic science, related tagggany, biology, soll

science, geology, climatology, ecology and evotutio

3.2 Historical Development of Biogeography

Edward O. Wilson, a prominent biologist and cona&onist, co-
authored “The Theory of Island Biogeography” antpéd to start much
of the research that has been done on this topice sihe work of
Watson and Wallace almost a century before.

The scientific theory of biogeography grows out thie work of
Alexander von Humboldt (1769-1859), Hewett Cottithtson (1804—

2
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1881), Alfred Russel Wallace (1823-1913), and Philutley Sclater
(1829-1913) and other biologists and explorers.

Wallace studied the distribution of flora and faumahe Amazon Basin
and the Malay Archipelago in the mid-19th centiallace and Sclater
saw biogeography as a source of support for theryhef evolution.
Key findings, such as the sharp difference in faaither side of the
Wallace Line, can only be understood in this lightherwise, the field
of biogeography would be seen as a purely deseeijpine.

The publication of The Theory of Island Biogeograpby Robert
MacArthur and E.O. Wilson in 1967 showed that thecges richness of
an area could be predicted in terms of such facagrdhabitat area,
immigration rate and extinction rate. This addedhe long-standing
interest in island biogeography. The applicationstdnd biogeography
theory to habitat fragments spurred the developnoérthe fields of
conservation biology and landscape ecology.

Classic biogeography has been expanded by the ageweht of

molecular systematics, creating a new disciplineowkm as

phylogeography. This development allowed scientistdest theories
about the origin and dispersal of populations, sashsland endemics.
For example, while classic biogeographers were tbfpeculate about
the origins of species in the Hawaiian Islands,|@ipgography allows
them to test theories of relatedness between tpegalations and
putative source populations in Asia and North Aceeri

3.3 Typesof Biogeography

Today, biogeography is broken into three main Sadtistudy. The three
fields are historical biogeography, ecological eography, and
conservation biogeography. Each field, however, kd$oo at
phytogeography (the past and present distributionplants) and
zoogeography (the past and present distributicanohals).

Historical biogeography is called paleobiogeograamg studies the
past distributions of species. It looks at theiplationary history and
things like past climate change to determine wltgdain species may
have developed in a particular area. For examipéehistorical approach
would say there are more species in the tropics #tahigh latitudes
because the tropics experienced less severe clictedage during
glacial periods. This led to fewer extinctions amdore stable
populations over time.

The branch of historical biogeography is calledephlogeography
because it often includes paleogeographic ideasst motably plate

3
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tectonics. This type of research uses fossils tasthe movement of
species across space via moving continental pl&&gobiogeography
also takes varying climate as a result of the maysiand being in
different places into account for the presence ifer@nt plants and
animals.

Ecological biogeography looks at the current fact@sponsible for the
distribution of plants and animals. The most comrfields of research
within ecological biogeography are climatic equigpil primary
productivity, and habitat heterogeneity.

40 CONCLUSION

Biogeography studies the distribution or the gepigi@al location of
organisms. It can be divided into phytogeographgt anogeography.
Other branches/types include paleobiogeography a&oological
biogeography

50 SUMMARY

In this unit, you have learnt:

. the meaning of biogeography
. the historical developments in biogeography
o the branches and aim of the study of biogeography.

6.0 TUTOR-MARKED ASSIGNMENT

I Describe the different types of biogeography.
. Explain the importance of the study of biogesghy.

7.0 REFERENCE/FURTHER READING

Taggart, S. (2004). Biologythe Unity and Diversity of Lifg10" ed).
933 pp.
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UNIT 2 TROPICAL AND TEMPERATE FLORA
CONTENTS

1.0 Introduction
2.0 Obijectives
3.0 Main Content
3.1 Tropical and Temperate Regions
3.2 Plants Found in the Tropic (Tropical Flora)
3.3 Difference between Flora and Temperate Fauna
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0  Reference/Further Reading

1.0 INTRODUCTION

The nature of a region affects the type of plants @nimals to be found
in such region. The flora and the fauna in the itragnd temperate
regions are considered in this unit. The unit begwth an overview of
the tropical and temperate regions

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

o tell the parts of the world that make up the tropiad the
temperate regions

) classify the types of plants and animals founchitropical and
temperate regions.

3.0 MAINCONTENT

3.1 Tropical and Temperate Regions

The tropic is a region of the earth surrounding égaator. It is limited
in latitude by the Tropic of Cancer in the northdramisphere at
approximately 23° 2616" (or 23.4378°) N and the Tropic of Capricorn
in the southern hemisphere at 23° P& (or 23.4378°) S. The tropics
are also referred to as the tropical zone anddh@tzone. The tropics
include all the areas on the Earth where the saches a point directly
overhead at least once during the solar year. ABOupercent of the
world's human population lives within the tropicabne (by 2008
statistics), and by 2060, 60% of the human popadatwill be in the
tropics, owing to high birth rates and migration.
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Some regions within the tropics may well not haviEopical climate.

There are alpine tundra and snow-capped peaksiding Mauna Kea,
Mount Kilimanjaro, and the Andes as far south asrtbrthernmost parts
of Chile and Argentina. In biogeography, the trgpare divided into
Paleotropics (Africa, Asia and Australia) and Neptcs (Caribbean,
Central America, and South America). Together, taegy sometimes
referred to as the Pantropics.

Temperate or tepid regions of the globe lie betwihentropics and the
polar circles. The changes in these regions betwaemmer and winter
are generally relatively moderate, rather than esm& hot or cold.
However, in certain areas, such as Asia and ceNtwvgh America, the
variations between summer and winter can be extreemause these
areas are far away from the sea, causing themwe haContinental
climate. In regions traditionally considered tr@pjclocalities at high
altitudes (e.g. parts of the Andes) may have a &zatp climate.

The north temperate zone extends from the Tropi€Caicer (at about
23.5 degrees north latitude) to the Arctic Circié¢ &pproximately 66.5
degrees north latitude). The south temperate zomends from the
Tropic of Capricorn (at approximately 23.5 degrsesth latitude) to the
Antarctic Circle (at approximately 66.5 degreestkdatitude). Within

these borders there are many climate types, whelgenerally grouped
into six categories: oceanic (maritime), meditegaam humid

subtropical, continental, arid and semi-arid.

3.2 Tropical and Temperate Flora

a) Common characteristics of tropical trees. Tropical plant
species frequently possess one or more of thewwifpattributes
not seen in trees of higher latitudes.

. Buttresses. many species have broad, woody flanges at
the base of the trunk. Originally believed to hsiypport
the tree, now it is believed that the buttressesoll stem
flow and it's dissolved nutrients to the roots.

. Large leaves are common among trees of the C layer.
Young individuals of trees destined for the B anthyers
may also have large trees. When the reach the gareyp
leaves will be smaller. The large leaf surface $&elp
intercept light in the sun-dappled lower stratdhef forest.

. Drip tips facilitate drainage of precipitation off the |daf
promote transpiration. They occur in the lower fayand
among the saplings of species of the emergent Iger
layer).
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b) Examples of Temperate Plants

Dominant plants include trees like MaplAcér spp), Beech Fagus
spp), Oak Quercus spyp, Hickory Carya spp), BasswoodTilia spp),
Cottonwood Populusspp), EIm Ulmus spp, and Willow Salix spp).

C) Differences between Tropical and Temperate Flora

The characteristics that distinguish tropical speaf trees from those
of temperate forests include:

o Exceptionallythin bark, often only 1-2 mm thick. Usually very
smooth, although sometimes armed with spines ongho

. Cauliflory, the development of flowers (and hence fruits)
directly from the trunk, rather than at the tip9manches.

) Large fleshy fruits attract birds, mammals, and even fish as
dispersal agents

) Often palms and tree seedlings poke up from a sjyacevered

ground while convoluted vines weave their way frome tree
trunk to another.

) Branches may be heavily weighed by birds nest fanusorchids
growing on them.

3.3 Tropical and Temperate Fauna

TROPICAL ANIMALS

S/N | Animals Features

1 Toucans Their large, colourful beaks are almost half the
size of their short bodies. They have small wipgs
because they don't need to fly long distances.
Toucans mostly eat fruits and their long bepks
help them grab fruit in far to reach places. They
build their nests inside hollow trees and the
tropical climates give them the perfect tree
house.

2 Red-Eyed Most frogs hop, but these frogs like walking|or

TreeFrogs |climbing in trees! These tree frogs live in areas
near ponds, streams and rivers. They like to eat
the insects mostly found in tropical climates

3 Orangutans. | These monkeys have taught themselves how to
make hats and roofs out of leaves to protect
themselves from the rain! They spend most of
their time in the trees, they have feet like hands
and very long arms that make it easy for them to

7
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travel through the trees by swinging from one
the other. Orangutans eat things like tropicaltf
and insects

to
rui

Gorillas:

They move around by walking on their knuckl
Like chimps, gorillas are very smart. When rai
by humans, gorillas can learn sign language

es.
sed

Bengal
Tigers.

These tigers are good swimmers and climb tre
There are lots of trees in the rainforest makiray
great place for them to live. The beautiful orat
and brown colours of their fur help them ble
into the rainforest, allowing them to sneak up
their prey (food). Bengal Tigers eat so mu
during one meal that they can go a few d
without having to eat again

pes.
it
nge
nd
on
Ich
ays

Boa
Constrictors

These huge snakes can grow longer than 10
They are usually pinkish or tan in colour w
dark bands. Boa constrictors are not poison
and they eat small animals like bats and lizard:

feet!
th
ous,

~

D

Chimpanzees

They are the closest living relatives to peoy
Chimpanzees are very smart, and someti
make hunting tools out of twigs or sticks. Chimn
eat plants and small animals. They spend a I
time on the ground, but usually sleep in nests {
build up in the trees.

le!
mes
PS
nt of
they

Monarch
butterflies

These are a species of poisonous butterflies
feed on the milkweed plant. They are mai
found in North America. They appear beaut
and have bright-coloured scaly wings. Th
predators fall sick if they eat them due to

poison and hence, avoid preying on them.

that
nly
ful
eir
the

Poison Dart
Frogs

Poison dart frogs are brightly coloured fra
found in the tropical rainforests of South &
Central America. They have a poisonous skin
the poison is used on the tips of darts and art

gs
nd
and

ows

for hunting. The poison also works on their

predators. They feed on small insects like spid
ants and flies

ers,

10

Anaconda

These also known as the water boa, is the lat
snake in the world and is mostly found in mars
and swamps. It is not venomous and it swall
its prey. It is a good climber and can go with
food for almost a year after feeding on a big p
It mostly hunts at night and Kkills its prey
constricting. It feeds on rodents, pigs, deer, i
fish, etc

rgest
hes
DWS
put
rey.
Dy

rd
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11

Golden Lion
Tamarin

Golden lion tamarins are primates of the size pf a
squirrel, with a golden silky mane like that of a
lion. They are arboreal; they live in families and
are mainly found in the tropical rainforests |of
Brazil in South America. Golden lion tamarins
mainly feed on insects, fruits and small birds.
They have very strong legs with long, sharp claws
that enable them to dig out insects from tree
barks. They have been declared endangered due
to the vast destruction of their habitats and also
because they are poached for their golden silky
mane.

12

Jaguar

Jaguars are species of wild cats found in |the
tropical rainforests of Central and South America.
They prefer living in habitats that have water
sources and they are good swimmers. They prey
on capybaras, turtles, birds and reptiles. Jaguars
are nocturnal animals with strong physical
features like short limbs and an extremely strong
jaw with long and sharp canine teeth. Jaguars are
declared as endangered owing to their hunting
and considerable loss of habitat.

13

Capybara

Capybaras are the largest rodents and are found in
swamps, marshes and near rivers and lakes in
Central and South America. They are found in
large groups and are excellent swimmers. They
mainly feed on aquatic plants, tree barks and
fruits. They have barrel-shaped bodies with
brownish fur and webbed feet to help them swim.
They are preyed upon by jaguars, anacondas,
harpy eagles, etc

14

Toco Toucan

Toco Toucans are the largest among their species
and are mainly found in the Amazon river basin.

Their striking feature is their long, curved bifich
their bright colour. They cannot fly very well and
are found hopping most of the time. They feed on
bird eggs, frogs and fruits. They are social bjrds
and live in cavities built in tree barks.
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Some of the temperate animals are shown in the tadbw

SN | Zone Animals

1 Australia koalas, possums, wallabies, womhats,
kookaburras, and many small
marsupials

2 Europe boars, badgers, squirrels, and
songbirds

3 Canada and the Unitedeer, bears, mountain lions, bobcats,

States rabbits, woodpeckers, and many

smaller birds

4 China Giant pandas, red pandas

Others include Slugs, banana slugNucifraga columbiana
Dendeagapus obscurusoreus naevisAmerican bald eagle, American
black bear, coyote, duckbill platypus, eastern whipk, fat dormouse,
least weasel, and white -tailed bear.

40 CONCLUSION

The prevailing condition in the tropical and tengierregions influence
the flora and fauna found in these regions. Theafand fauna found in
the regions have distinguishing features.

5.0 SUMMARY

In this unit, you have learnt:

. about the tropical and the temperate regions
. the flora and fauna in these regions
. the differences between the organisms in the region

6.0 TUTOR-MARKED ASSIGNMENT

I State the differences between tropical flora semperate flora
. State the features of five name tropical ansnal

7.0 REFERENCE/FURTHER READING

Fact Sheet: bald eagleiitp://www.seaworld.org/animalbytes/ eaglefc.
html,

10
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UNIT 3 DISPERSAL AND COLONISATION OF PLANTS
AND ANIMALS

CONTENTS

1.0 Introduction
2.0 Obijectives
3.0 Main Content
3.1 Plant Dispersal
3.2 Means of Animal Dispersal
3.3  Factors affecting Animal Dispersal
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0  Reference/Further Reading

1.0 INTRODUCTION

This unit explains the mechanisms of plants andnals dispersal.
Dispersal helps in distribution of organisms, rezkicompetition and
enhances occupation of new areas.

20 OBJECTIVES

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

. relate the patterns of seed and animal dispersals
o describe the agents of plants and animals dispersal
o write factors affecting dispersal.

3.0 MAINCONTENT

Species of animals and plants show some well-kngatierns of
distribution. Three laws that govern distributiardgostulate that every
species should be found everywhere unless:

1. It was unable to reach the place where it is abdeato barriers.

2. It was unable to stay and adapt there because faivaurable
conditions.

3. It became modifies into another species due to ctimeal
selection.

3.1 Dispersal of Plants

Agents of Plant Dispersal: These include animals, wind, water, and
force due to gravity.

11
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Animals can act as dispersers of seeds by:

. eating fruit and seed and passing the seeds undahrafpeces

. eating the fruit but discarding the seed

. transporting seeds which get caught or stick tolibdy of the
animal.

One of the most important groups for seed dispesside pigeons. The
rainforest species tend to be nomadic, moving atdartake advantage
of locally available fruit. Fruit bats are also iornt long-distance
dispersal agents. Cassowaries are considered timeamianal dispersal

agent for many large-fruited trees. If an animalpdrsal agent should
ever become rare, the plant species dependent iuipoould also be

affected.

Rainforest trees with seeds adapted to disperskbtiyeaters have traits
which encourage certain dispersal agents and diageuwothers. Fruits
with bird-dispersal traits are generally vibrandgloured black, blue,
red, orange or white. Bat-dispersed fruits are lisdaller colours such
as browns, greens or yellows.

Plants have also evolved character traits whicheptammature fruits
from being eaten, including camouflage (e.g. unripets are often
green), spines and chemicals which make the urfinpes unpalatable
or poisonous to potential consumers.

Wind dispersal: Seeds which glide in a still environment are well
represented amongst trees and lianes of tropicaforasts. Although
wind dispersed seeds are common among canopy aethem trees
where both wind and height enhance the potentsgedsal distance, it
is also found in some tree species of the sub-cangfind dispersed
seeds are usually grey or brown, mimicking the eolof dead plant
tissue.

Water dispersal: Dispersal of seed by water is basically confined
rainforest trees fringing watercourses. The woodyemal enclosing the
seed of some tree species can float while the lastgal remains viable
for considerable periods. This is a necessary requant for species
often found in riparian rainforests and speciesr rsadt water such as
mangroves.

Gravity dispersal: While rolling down slopes may seem trivial, & i

possibly the only means of dispersal for some ggewith large seeds.
Generally, only a select few animals with a largpeycan disperse large
seeded species which highlights the importancenefcassowary as a
dispersal agent (and as a keystone species) iTWpics rainforests.

12



BIO 308 MODULE 1

Seed dispersal must take place quickly. Seeds ofyrspecies of the
primary forest have no dormancy period and loseilig quickly,
remaining fertile for only a few weeks. Even seefithe wider ranging
secondary forests remain viable for only a few rherégnd seeds which
are enclosed by a fleshy fruit generally cannoertike prolonged
desiccation.

3.2 Meansof Dispersal of Animals

All animals do not spread across the sea or otherens with the same
speed, some spread faster and others slowly and donmot cross the
barriers at all. Therefore, distribution also deggenon the animal’s body
size, psychology, reproductive rate, locomotoryaosy physiological
endurance and some means to carry them to longndes across
barriers. Some means of dispersal are discussed bel

1. Land bridges: They are land connections between two large land
masses which are separated by sea that may hastecexn the
past and facilitated movement of animals acrosstfiée theory
of land bridges was formulated to explain away aliginiuous
distribution of animals in continents that are praf/ separated
by thousands of kilometres of oceans, For instaosgiches and
lungfishes occur in South America, Africa and Aabé& and few
species of marsupials are found in South Americartafsom
their home in Australia and alligators exist in Ama and China.
They are of two types, namely, Corridor bridges dfitler
bridges.

a) Corridor bridges. They are land connections of
continent size stretching across oceans and cangewto
continents. When a single continental mass called
Gondwanaland existed in Mesozoic, all southern
continents, namely, South America, Africa, Ausaadind
Antarctica were connected by huge corridors acndssh
animals could freely migrate. The continuity of gwrn
land masses can account for the distribution osoyaals,
lungfishes, flightless birds, side-neck turtles and
crocodiles if we presume that the bridges existest éhe
origin of these groups and that Antarctica was laithble
continent at that time.

0 South Atlantic Corridor: This bridge is supposed
to have connected South America with Africa and
also included islands of St. Helena, Tristan da
Cunha and Ascension and facilitated spread of
lungfish, characin fish, pipid toads, ostriches,

13
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porcupines and monkeys which are common in
both the continents today.

Lemuria Corridor: The continent of Lemuria is
believed to have existed till early Coenozoic and
connected Africa, Madagascar and India across
which lemurs and their relative lorises spread.

Antarctica Corridor: This would have been the
largest land bridge that connected South America
with Australia through Antarctica during Mesozoic
and its position was more northerly and habitable.

Panama Corridor: During end Cretaceous and
early Palaeocene North America and South
America were connected by a narrow corridor,
through which migrated to the south marsupials and
early placentals such as Condylartha which were
ancestors of modern ungulates. After Palaeocene
this corridor submerged, disconnecting the two
continents and isolating the South American fauna
which then got a chance to diversify. The two
continents again joined together sometime in
Pliocene facilitating advent of New World
Monkeys, rodents and placental carnivores.

Arctic Corridor. During Mesozoic Nearctic and
Palaearctic Regions were connected by a broad
corridor that later narrowed but continued untiéla
Eocene, allowing free exchange of marsupials and
insectivores and also freshwater fishes and
amphibian.

Land bridge theory does not explain with certaintye
distribution of late Mesozoic and Coenozoic animafsl can
perhaps be used to explain invertebrates, fish,hérgms and
primitive reptiles as these animals existed whem #uper
continents, Laurasia and Gondwanaland existed aingads were
uniformly distributed over all continents.

b.

Filter bridges. Filter bridges are series of islands
between two land masses that allow some animals to
spread across but stop others. The animals couddy
“island hopping”, crossing small stretches of sea b
swimming, flying, rafting or through wind. Such dtdr
bridge now exists between the Oriental and Austmali
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Regions through Wallacea. The two regions are sépaér
by a chain of islands called Malaya Archipelago #&nd
difficult to determine which island belongs to wic
region. Two lines, namely, Wallace’s line and Weéber
line were suggested as boundaries and they ermioaea
called Wallacea that contains large number of ddaihat
serves as Filter Bridge between the Oriental and
Australian regions.

Bering Strait contains a chain of islands that sdnas Filter
Bridge during Oligocene and Miocene and then dlerstocene
between eastern Asia and Alaskan side of North Araer

During late Cretaceous Africa got disconnected frBorasia,
was surrounding by sea on all sides and perhapsahéler

bridge in the north which lasted until late Olignee Arboreal
primates such as lemurs and other prosimians asettivores
arrived in Africa from the Palaearctic through thosite and later
evolved into old world monkeys and apes.

2. Sweepstakes: Rafts, driftwood, icebergs and other floating
objects in the sea can carry small animals, thggseand other
stages to long distances. But this is a one-wayspart, uncertain
and enormously dangerous. Natural rafts are mada Wwkes are
uprooted by storms, cyclones or hurricanes to makell
floating islands on which insects, snails, reptdésil kinds, rats,
insectivores and other small animals can make angyuto
islands thousands of miles away. Rats are knownbdo
accomplished rafters and hence can boast of watkelwi
distribution.

3. Winds and storms. Wind is used by many plants for dispersal of
their seeds for which they possess specialiseddweamnic
structures to keep them airborne and drift to long
distances. Flying insects can also be carried bguarent to long
distances across oceans. Insect nets tied to r@pldave
collected insects at altitudes of 15,000 to 20,800ve sea level.
Birds and bats can make use of favourable air otgre® cross
long stretches of sea.

4, Through birds: Birds being gifted with the power to fly can
cross long stretches of sea to travel from oneirwent to another
and to remote islands in the sea. Water birds eary @ggs of
snails and seeds of plants on their legs and toah#pem across
the sea. Parasites such as lice and mites car traieeir bodies
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hidden under the feathers and helminths in thestime only to be
released in remote uninhabited areas elsewhere.

5. Human agency: Rats, cockroaches, houseflies and grain feeding
insects have been constant companions of man iitahab as
well as in travel. They are quite common in cargips and have
spread to all places visited by man. Pets such ogs,dcats,
rabbits, sheep and goats have travelled with maailtparts of
the world and have sometimes become wild as inrAlistwhere
otherwise placental mammals were unknown

3.3 Factors Affecting Dispersal of Animals and Plants

There are four main factors due to which animalsl atants are
prevented from spreading to every possible area:

1. Climate: Animals are adapted to a combination of temperature
and humidity that is affected by rainfall. Lowermiperature
prevents majority of reptiles from migrating noréas into the
temperate areas. Polar bear, penguins and a langden of
mountain inhabiting species are adapted to colthate and
cannot come down to tropics and subtropics. Ampinibineed
high humidity not only for their survival but aléor reproduction
and hence cannot venture into areas of low rainfi&jority of
animals cannot cross or survive in deserts duti@mely low
moisture and high temperature. That makes deséiestiee
physical barriers. Fishes, although adapted to liveaquatic
environment, are clearly restricted to either mamn freshwater
habitats apparently due to osmotic problems. Vewy migratory
fishes can make use of both environments such asiesp of
salmons and eels that migrate thousands of kil@asefor
reproduction. Low temperature of mountains prevecggain
animals such as parrots from spreading to theses are

2. Vegetation: Like animals plants are also sensitive to tempegatu
and rainfall and they affect dispersal of animasause the latter
depend on vegetation for food. Tropical areas suppmad-
leaved dense forests whereas in temperate areasaldltolerant
conifers can survive, each type harbours its distia fauna.
Desert climate can support few plants and therely dnimals.
Some animals can feed on many types of vegetatidnhance
can spread to larger areas but others are choabyvaunld not
accept anything except for their specialised dtetr instance,
giant panda feeds on bamboo shoots in China anthKaa live
only on eucalyptus leaves in Australia. Such arsmeadnnot
survive outside their habitats.
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3. Other animals: Different animals at different tropic levels make
food chains which are interwoven in a complex foagb. Such
interactions among animals often restrict a padicspecies to
migrate alone to other areas. Interaction betweaewdgtor and
prey, parasite and host and among commensals angetibors
pose complex problems in an ecosystem and any iratimg
exotic species can upset the balance in the naymilation.
Dingo dogs, placental cats and foxes are in a damje
exterminating native carnivores in Australia. Whaio species
have similar ecological requirements, they becommpetitors
and one of the species is generally exterminatéldrestricted to
a very small area. British red squirrel has redutedange after
the introduction of American grey squirrel. Simijaextinction
of Tasmanian wolf is attributed to the arrival ahgb dogs in
Australia. Parasites generally have specific hasts hence must
migrate together to new areas. Predators and pszy show
similar interactions.

4, Physical barriers: Barriers such as mountains, deserts, rivers
and oceans physically stop animals from invading aseas even
when environment is conducive to their survival.r Hand
animals water is a barrier and for aquatic aninbahsl. Fresh
water fishes and amphibians cannot cross seasnbphibious
reptiles such as tortoises, lizards and snakes)gowi their thick
and impervious skin have crossed seas to readntistands far
away from the mainland. Climate and scarcity of etagon
makes deserts and mountains effective barrierserathan
inability of animals to walk over them. Generallyyers and
lakes do not form effective barriers for most oé thertebrate
species if they are good swimmers and usually ey and
rivers form a network of highways for migrating $hevater
fishes.

3.4 Principlesof Animal Distribution

X3 Animal species are distributed in areas where they most
adapted.

< Different barriers act differently for different egies depending
on their modes of locomotion and dispersal.

X Poikilotherms generally spread slowly as compared t
homeotherms (birds and mammals).

X Food, temperature, water etc. restrict animals rnoaga even

without barriers. For example, penguins are rdsilicto

Antarctica, giant panda to bamboo forests in Claind Koala to

eucalyptus forests of Australia.
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<> Parasites generally disperse with their hosts aadgbors along
with prey.

X Majority of birds do not face any physical barriehse to their
ability to fly over them.

<> Low temperature prevents tropical animals to megradrthwards
and polar and temperate animals to migrate souttsvar

X For aquatic animals land is the barrier while ferrestrial
animals sea, rivers and lakes are physical barriers

X Oceans act as barriers for freshwater fishes arhidomans due

to osmotic problems.

40 CONCLUSION
The dispersal of plants and animals is affecteddstain factors and can
be facilitated by certain agents. The availabifityd distribution of the

organisms also depend on the climatic conditionsl aesources
available.

5.0 SUMMARY

In this unit, you have learnt:

. the agents of plant dispersal
o the means and factors that affect animal dispersal
o the distribution of animals.

6.0 TUTOR-MARKED ASSIGNMENT

I State the mechanisms of animal dispersal
. What are the agents that facilitate plant dispé

7.0 REFERENCE/FURTHER READING

Taggart, S. (2004). Biologythe Unity and Diversity of Lifg10" ed).
933 pp.
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UNIT 4 FLORISTIC REGIONSOF THE WORLD
CONTENTS

1.0 Introduction

2.0 Objective

3.0 Main Content
3.1 Holarctic Kingdom
3.2 Paleotropical Kingdom
3.3 Neotropical Kingdom
3.4  South African Kingdom
3.5 Australian Kingdom
3.6  Antarctic Kingdom

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0  Reference/Further Reading

1.0 INTRODUCTION

In this unit, the different floristic kingdoms wille highlighted. A map
showing the different kingdoms will be also prowdde

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

. state the six floristic regions of the world aneéitrsubkingdoms
and regions.

3.0 MAINCONTENT
Floristic regions of the world are grouped into $ixgdoms. Each
kingdom has regions and each region is subdividéa provinces. A

floristic kingdom is the botanical analogue to @ozone, which takes
into account the distribution of animal as wellpéant species.

3.1 Holarctic Kingdom
Circumboreal - Eastern Asiatic - North AmericanaAtic - Rocky

Mountain - Macaronesian - Mediterranean - SahaatiAn - Irano-
Turanian - Madrean
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3.2 Paleotropical Kingdom

Guineo-Congolian - Usambara-Zululand - Sudano-Zambe Karoo-
Namib - St. Helena and Ascension - Madagascananindndochinese
- Malesian - Fijian - Polynesian - Hawaiian - Nksatmnian

3.3 Neotropical Kingdom

Caribbean - Guayana Highlands - Amazonian - BaaziliAndean

3.4 South African Kingdom

Cape

3.5 Australian Kingdom

Northeast Australian-Southwest Australian, Cerfuadtralian

3.6 Antarctic Kingdom

Fernandezian - Chile-Patagonian - South Subarmtaistands
Neozeylandic

Oceanic ﬁ ' i 3
e L
Il M., AP
i ‘-»-.&qs:l‘ralasian ; |
B T S Antarctic )
] %‘ﬁ‘ L _A_’__...:"\_?J_'_’_,_,...»—-w‘-—wx_.—-u—&—_
=){f—~“w*%fw z’
Biome
- TMF: Tropical and sub-tropical moist broadleaf forests MG: Montane grasslands and shrublands
[T TDF: Tropical and sub-tropical dry broadleaf forests T: Tundra
- TCF: Tropical and sub-tropical coniferous forests MF: Mediterranean forests, woadlands, and scrub
[T TeBF: Temperate broadleaf and mixed forests D: Deserts and xeric shrublands
[0 TeCF: Temperate coniferaus forests [ M Mangroves
BF: Boreal forests/taiga LKy
"] TG: Tropical and sub-tropical grasslands, savannas, and shrublands R —
| TeG; Temperate grasslands, savannas, and shrublands
I FG: Flooded grasslands and savannas . . Biogeographic realm
N Country
Ecoregions

Fig. 1: World Map Showing the different Floristic Kingdoms and
Regions
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40 CONCLUSION

There are six floristic kingdoms with each kingdaubdivided into
subkingdoms, provinces and regions.

5.0 SUMMARY

In this unit, you have learnt the different floriskingdoms and their
global locations with the aid of the world florstinap attached.

6.0 TUTOR-MARKED ASSIGNMENT

I State the different floristic kingdoms and thegions in each
kingdom

7.0 REFERENCE/FURTHER READING

Taggart, S. (2004). Biologyfhe Unity and Diversity of Lifg10" ed).
933 pp.
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UNIT 5 HOLARCTIC KINGDOM
CONTENTS

1.0 Introduction

2.0 Obijectives

3.0 Main Content
3.1 Description of the Holarctic Kingdom
3.2  The Subdivisions of Holarctic Kingdom
3.3 Boreal Subkingdom
3.4  Tethyan Subkingdom
3.5 Madrean Subkingdom

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0 Reference/Further Reading

1.0 INRODUCTION
In this unit, the nature and location of the Hadl@ar&ingdom will be
explained. The different kingdoms, regions, andvijprces of the

Holarctic kingdom will also be explained. Some endeplants in the
kingdom will be highlighted.

20 OBJECTIVES

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

. evaluate general nature of the Holarctic kingdom
. mention subdivisions and the regions of the Hoi@iagngdom
) analyse the organisms endemic in the Holarcticdamng,

3.0 MAINCONTENT

3.1 General Description of the Holar ctic Kingdom

The Boreal Kingdom or Holarctic Kingdom (Holarctig a floristic
kingdom identified by botanist Ronald Good (andedaby Armen
Takhtajan), which includes the temperate to Argitoctions of North
America and Eurasia. Its flora is inherited frome thancient
supercontinent of Laurasia. However, much of tleidtic kingdom
(and most of its Circumboreal Region) was glaciathgding the
Pleistocene and has a very young flora. Tertialigtsefound refuge in
the southern and mountainous parts of the kingdmspecially in the
Eastern Asiatic Region and North American Atlaiegion.
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Good noted that the plant species of temperatehNArerica and
Eurasia were very closely related, despite thepassion by the
Atlantic Ocean and the Bering Strait.

Millions of years ago, before the opening of théaAtic Ocean, North
America and Eurasia were joined as a single comtjrisaurasia. After
the opening of the Atlantic, the continents werennexrted to one
another periodically via land bridges linking Alas&nd Siberia. Until a
few million years ago, the global climate was warrtten at present,
especially at higher latitudes, and many tempezkteate species were
distributed across North America and Eurasia viaské and Siberia.
The sharply cooler climate of the past few milligears eliminated a
temperate-zone connection between North America BEmcsia, but
common Laurasian origins and a long history of terafe-climate land
bridges account for the botanical similarities be#w the temperate
floras on the two continents.

Many biogeographers distinguish the Boreal Kingdasncomprising
two ecozones, the Nearctic (North America) and &atee (Eurasia).
Others, based on the distribution of related pkamd animal families,
include the Palearctic and Nearctic in a singledttilc ecozone, which
corresponds to Good's Boreal Kingdom.

The kingdom is subdivided into three floristic singdoms and nine
floristic regions. These include: Boreal Subkingdoriethyan
Subkingdom and Madrean Subkingdom.

3.2 Subdivisions of the Holar ctic Kingdom

Boreal Subkingdom: Circumboreal Region, Eastern Asiatic Region,
North American Atlantic Region, Rocky Mountain Rexgi

Tethyan Subkingdom, Macaronesian Region, Mediterranean Region,
Saharo-Arabian Region, Irano-Turanian Region.

Madrean Subkingdom : Madrean Region.

3.3 TheCircumboreal Region

The Circumboreal Region is a floristic region withihe Holarctic
Kingdom in Eurasia and North America, as delineated such
geobotanists as Josias Braun-Blanquet and Armehtdjak. It is the
largest floristic region in the world by area, cammg most of Canada,
Alaska, Europe, Caucasus and Russia, as well at Woatolia (as the
southernmost part of the region) and parts of mortifNew England,
Michigan, and Minnesota. Many geobotanists divide Eurasian and
North American areas into two distinct regions. Thentinents,
however, share much of their boreal flora (eBgtula nana, Alnus
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viridis, Vaccinium vitis-idaea, Arctostaphylos uwesi). The flora was
severely impoverished during glaciations in theddeene. The region
is bordered by Eastern Asiatic, North American Afiie Rocky

Mountain, Mediterranean and Irano-Turanian Regions.

There are no biological families endemic to thigioa, but it has
endemic genera (e.g. Lunaria, Borodinia, Gorodkoreedowskia,
Soldanella, Physospermum, Astrantia, Thorella, Buobwia, Erinus,
Ramonda, Haberlea, Jankaea, Stratiotes, Telekthndnt of endemic
species, especially in the mountains.

Floristic Provinces It is subdivided into a number of floristic proves
Their delineation is debatable. According to a mersof Takhtajan's
classification, these are the Arctic, Atlantic Epean, Central European,
lllyrian, Euxinian, Caucasian, Eastern Europeanrtivon European,
West Siberian, Altai-Sayan, Central Siberian, Thbanisalian,
Northeastern Siberian, Okhotsk-Kamtchatkan and @ianaProvinces.

Arctic Province (Greenland, Iceland, northern treeless parts oivdgp,

Finland, Russia, Alaska and Canada, all the Ardiands), with one
endemic genus (Diapensia) and more than a hundreen@c species
(e.g. Ranunculus sabinei, Papaver polare, Salix arcti€glpodium

vahlianum,Colpodium wrightii, Puccinellia angustata

Atlantic European Province (Ireland, United Kingdom, Andorra, parts
of Portugal, Spain, France, Belgium, Netherlandstn@any, Denmark
and Norway), with two endemic genera (Petrocoptis @horella), few
dozens of endemic species (eCprydalis claviculata, Ulex europaeus,
Genista anglica, Deschampsia setacea

Central European Province (Austria, Switzerland, Luxembourg,
Poland, Czech Republic, Slovakia, Hungary, part€mfatia, Slovenia,
Italy, France, Belgium, Netherlands, Germany, Detnaorway,

Sweden, Finland, Russia, Estonia, Latvia, LithuaBlarus, Ukraine,
Moldova, Romania), with several endemic genera. (Rlgizobotrya,

Hacquetia, Hladnikia, Berardia) and 10-15% endespecies (e.g.
Aconitum paniculatum, Dianthus alpinus, Rhododenddairsutum,

Soldanella carpatica, Rosa abietina, Saxifraga mnoies, Trifolium

saxatile, Chaerophyllum villarsii, Heracleum carjgatm, Syringa
josikaea, Valeriana tripteris, Campanula zoysieampanula carpatica,
Pulmonaria filarzkyana, Leontopodium alpinum, Nastis poeticus,
Narcissus angustifolius, Gymnadenia albida, Carexarvala,

Calamagrostis villosa

Illyrian Province (Bosnia and Herzegovina, Serbia, Kosovo, Republic
of Macedonia, parts of Slovenia, Croatia, MontenggAlbania,
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Bulgaria, Greece and Turkey) with several endemanega (e.g.
Haberlea and Jankaea) and many endemic species Rargonda
nathaliae, Ramonda serbica, Picea omorika, Pinuklreechii, Pinus
peuce, Rheum rhaponticum, Aesculus hippocastanuorsythia
europaea, Lathraea rhodopea, Wulfenia baldacci, eBahthus
scardicus, Amphoricarpus neumayeri, Narthecium dicam,
Dioscorea balcanicpa

Euxinian Province (parts of Bulgaria, Turkey, Georgia and Russia
around the Black Sea), with two endemic genera (@&gia and
Megacaryon) and many endemic species (Alges nordmanniana,
Epimedium pubigerum, Quercus pontica, Quercus hsasiana,Betula
medwedewii, Betula megrelica, Corylus colchicaCorylus pontica,
Paeonia wittmanniana, Hypericum bupleuroides, Hjqen
xylosteifolium, Rhododendron ungernii, Rhododendremirnovii,
Epigaea gaultherioides, Primula megaseifolia, Cyaan adsharicum,
Andrachne colchica, Trapa colchica, Staphylea ciolgh Hedera
colchica, Astrantia pontica, Heracleum mantegazaran Seseli
rupicola, Rhamnus imeretinus, Osmanthus decoruschisstemon
orientalis, Rhamphicarpa medwedewii, Gentiana para] Scabiosa
olgae, Campanula mirabilisCampanula lactiflora, Inula magnifica,
Lilium ponticum, Ruscus colchicus, Dioscorea caigsgsCampanula
mirabilis), some endemic species and genera shared wilidbheasian
Province.

Caucasian Province (parts of Russia, Georgia, Armenia and
Azerbaijan), with five endemic genera (Pseudovesic&ymphyoloma,
Pseudobetckea, Trigonocaryum and Cladochaeta) aardy rendemic
species (e.g.Betula raddeana, Papaver oreophilum, Corydalis
pallidifiora, Corydalis emanuelii, Cerastium kasbek;erastium
argenteumCerastium multiflorum, Minuartia inamoena, Silenzédaa,
Gypsophila acutifolia, Dianthus fragrans, Soboleaskcaucasica,
Draba bryoides, Draba elisabethae, Draba supransjal Draba
molissima, Draba ossetica, Primula bayernii, Sagf subverticillata,
Sedum stevenianum, Geranium renardii, OxytropisrionieGenliana
grossheimii, Gentinana septemfida var. lagodechiaraentiana
marcowiczii, Veronica caucasica, Campanula andindentaurea
amblyolepis, Lilium monadelphum, Galanthus latife)i Ornithogalum
magnum, Colchicum laetum, Asphodoline tenuior, @adelenae,
Calamagrostis caucasi¢amany endemic species and genera shared
with the Euxinian Province (e.@Agasyllis, Sredinskya, Rhododendron
caucasicum, Vaccinium arctostaphylos, Daphne pantidParis
incompleta.

Eastern European Province (parts of Estonia, Latvia, Lithuania,
Russia, Belarus, Ukraine, Moldova and Romania) authendemic
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genera, with some endemic species (Awgemone uralensis, Papaver
maeoticum, Dianthus eugeniae, Dianthus kryloviani@ianthus
volgicus, Diplotaxis cretacea, Sisymbrium wolgenSgtenia talievii,
Pyrus rossica, Hedysarum cretaceud@dysarum ucrainicum, Erodium
beketowii, Linaria cretacea, Linaria macroura, Sphularia cretacea
Northern European Province (parts of Finland, Swedd¢orway and
Russia), without endemic genera, with but few eridespecies (e.g.
Corispermum algidum, Castilleja schrenkii

West Siberian Province (parts of Russia and Kazakhstan), without
endemic genera, with few endemic species.

Altai-Sayan Province (Parts of Russia and Mongolia), with one
endemic genus (Microstigma) and many endemic specig.
Callianthemum sajanense, Eranthis sibirica, Aqudegborodinii,
Delphinium mirabile, Delphinium inconspicuum, Adam Krylovii,
Aconitum altaicum, Anemone baicalensis, Ranuncuwagnensis,
Gymnospermium altaicum, Betula kelleriana, Stedlamartjanovii,
Stellaria imbricata, Stellaria irrigua, Silene tudp, Aphragmus
involucratus, Erysimum inense, Euphorbia alpinapharbia altaica,
Euphorbia tshuiensis, Rhodiola algida, Sedum pdgidm,
Chrysosplenium filipes, Caragana altaica, Viciaatina, Lathyrus
frolovii, Lathyrus krylovii, Linum violascens, Septwlaria altaica,
Schizonepeta annua, Valeriana petrophila, Brachamthhm baranovii,
Echinops humilis, Saussurea serratuloides, Sauasusajanensis,
Allium pumilum, Carex tatjanae, species of Astragand Oxytropis

Central Siberian Province (parts of Russia) without endemic genera,
with but few endemic species.

Transbaikalian Province (Parts of Russia and Mongolia) without
endemic genera, with some endemic species (égonitum
montibaicalensis, Draba baicalensis, Saxifraga siigi Potentilla
adenotricha, Astragalus trigonocarpus, Oxytropis tehnetricha,
Mertensia serrulath

Northeastern Siberian Province (parts of Russia), with one endemic
genus (Gorodkovia) and many endemic species (€grydalis
gorodkovii, Androsace gorodkovii, Saxifraga anaadhgie, Potentilla
anadyrensis, Potentilla tollii, Helictotrichon kigwii, Poa lanatiflorg.

Okhotsk-Kamchatkan Province (parts of Russia), with one endemic
genus (Redowskia) and many endemic species fbeges gracilis,
Picea kamtschatkensis, Delphinium ochotense, Agwonigjanense,
Aconitum ochotense, Corydalis redowskii, Stellagp@duncularis,
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Arenaria redowskii, Lychnis ajanensis, Sorbus kahdtcensis,
Oxytropis ajanensis, Oxytropis tilingii, Sambucasikschatici

3.3 Tethyan Subkingdom
This is divided into the macronesia region, the Megdanean region
3.4 Macaronesia Region

Macaronesia is a modern collective name for sevgm@lps of islands
in the North Atlantic Ocean near Europe and NorthicA belonging to
three countries: Portugal, Spain, and Cape Verte. Mame (which is
often misspelt 'Macronesia’) comes from the Grewk'islands of the
fortunate"paxdapwv vijocor makabn nésoi, a term used by Ancient Greek
geographers for islands to the west of the StadiGibraltar.

Macaronesia consists of five archipelagos:

Azores (Portugal)

Canary Islands (Spain)

Cape Verde (Cape Verde)

Madeira, including Porto Santo Island and the Daserlslands
(Portugal)

Savage Islands (Portugal), administratively part tbE Madeira
Autonomous Region.

The islands of Macaronesia are volcanic in origimg are thought to be
the product of several geologic hotspots. The dkmaf the
Macaronesian islands ranges from subtropical topided. The
Portuguese archipelagos of the Azores and Madeiva la generally
cooler climate and higher rainfall than the Carsaaed Cape Verde.

The islands have a unique biogeography, and areehtmmseveral

distinct plant and animal communities. None of thM&acaronesian

islands were part of a continent, so the nativatpland animals reached
the islands via long-distance dispersal. Laureldeaforests, called

laurisilva, once covered most of the Azores, Maeand parts of the
Canaries between 400-1200 m altitude (the eastanaries and Cape
Verde being too dry). These forests resemble tlmean forests that

covered the Mediterranean basin and northwesteninaAbefore cooling

and drying of the ice ages. Trees of the generdl@&mpas (Lauraceae),

Clethra (Clethraceae), Dracaena (Ruscaceae), Ocfitearaceae),

Persea (Lauraceae), and Picconia (Oleaceae), venelound in the

Macaronesian laurel forests, are also known frossife to have lived

around the Mediterranean before the ice ages.
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Felling of the forests for timber and firewood, aliag vegetation for
grazing and agriculture, and the introduction ofotex plants and
animals by humans have displaced much of the nawgetation. The
laurisilva has been reduced to small pockets. Assalt, many of the
endemic biota of the islands are seriously endauber extinct.

Mediterranean Basin

The Mediterranean Basin comprises the lands aranddsurrounded by
the Mediterranean Sea. In biogeography, the Meditean Basin refers
to the lands around the Mediterranean Sea that haMediterranean
climate, with mild, rainy winters and hot, dry sulns, which supports
characteristic Mediterranean forests, woodlands, sarub vegetation.
As a rule of thumb, the Mediterranean Basin is @ié World region
where olive trees grow.

Geography

The Mediterranean basin covers portions of threstiments, Europe,
Asia, and Africa. Europe lies to the north, andeéhilarge Southern
European peninsulas, the Iberian Peninsula, Itdhaninsula, and the
Balkan Peninsula, extend into the Mediterraneamatie zone. A system
of folded mountains, including the Pyrenees diwdiSpain from
France, the Alps dividing Italy from Central Eurgpke Dinaric Alps
along the eastern Adriatic, and the Balkan and Bpedmountains of
the Balkan Peninsula divide the Mediterranean fribra temperate
climate regions of Western and Central Europe.

The Mediterranean Basin extends into Western As@jering the
western and southern portions of the peninsulauokdy, excluding the
temperate-climate mountains of central Turkey. ficludes the
Mediterranean climate Levant at the eastern enthefMediterranean,
bounded on the east and south by the Syrian andvV\iggerts.

The northern portion of the Maghreb region of naektern Africa has
a Mediterranean climate, separated from the Sabmsert, which
extends across North Africa, by the Atlas Mountailms the eastern
Mediterranean the Sahara extends to the southeame sbf the
Mediterranean, with the exception of the northermge of the
peninsula of Cyrenaica in Libya, which has a drydiksranean climate.

Flora and fauna
Phytogeographically, the Mediterranean basin tagettith the nearby

Atlantic coast, the Mediterranean woodlands andeds and
Mediterranean dry woodlands and steppe of NortlicAfithe Black Sea
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coast of northeasten Anatolia, the southern cohstrinea between
Sevastopol and Feodosia and the Black Sea coased®tAnapa and
Tuapse in Russia forms the Mediterranean Florigegion, which
belongs to the Tethyan Subkingdom of the Borealgdom and is
enclosed between the Circumboreal, Irano-Turantgaharo-Arabian
and Macaronesian floristic regions.

The Mediterranean Region was first proposed by @arrbotanist
August Grisebach in the late 19th century. Drostipbgae, recently
segregated from Droseraceae, is the only plantlyaemdemic to the
region. Among the endemic plant genera are:

Tetraclinis Rupicapnos Ceratocapnos
Soleirolia Ortegia Bolanthus
Lycocarpus lonopsidium Bivonaea
Euzomodendron Hutera Vella

Boleum Didesmus Morisia
Guiraoa Malope Drosophyllum
Ceratonia Chronanthus Anagyris
Callicotome Spartium Hymenocarpus
Biserrula Argania Petagnia
Lagoecia Putoria Fedia
Tremastelma Bellardia Lafuentea
Rosmarinus Argantoniella Preslia
Gyrocarion Dorystoechas Coridothymus
Trachelium Santolina Cladanthus
Staehelina Leuzea Andryala
Rothmaleria Chionodoxa Hermodactylus
Triplachne Helicodiceros Chamaerops
Aphyllantes

The genera Aubrieta, Sesamoides, Cynara, DracuscAluisarum and
Biarum are nearly endemic. Among the endemic spegieminent in
the Mediterranean vegetation are the Aleppo Pinfnes Pine,
Mediterranean Cypress, Bay Laurel, Oriental Sweatgblolm Oak,
Kermes Oak, Strawberry Tree, Greek Strawberry Trbmgstic,
Terebinth, Common Myrtle, Oleandeficanthus mollis, Vitex agnus-
castus Moreover, many plant taxa are shared with onehef four
neighboring floristic regions only. According tofférent vesions of
Armen Takhtajan's delineation, the Mediterraneamyiéte is further
subdivided into seven to nine floristic provinceSouthwestern
Mediterranean  (or  Southern  Moroccan and  Southwester
Mediterranean), lbero-Balearian (or Iberian andeBghn), Liguro-
Tyrrhenian, Adriatic, East Mediterranean, South Medanean and
Crimeo-Novorossiysk.
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The Mediterranean Basin is the largest of the w®fide Mediterranean
forests, woodlands, and scrub regions. It is hoona humber of plant
communities, which vary with rainfall, elevatioatitude, and soils.

Scrublands occur in the driest areas, especiafigsanear the seacoast
where wind and salt spray are frequent. Low, sedised scrublands
around the Mediterranean are known as garrigueande, phrygana in
Greece, tomillares in Spain, and batha in Israel.

Shrublands are dense thickets of evergreen sclgiggtrubs and small
trees, and are the commonest plant community arouie

Mediterranean. Mediterranean shrublands are knos/mmatorral in

Spain, macchia in Italy, and maquis in France, Malhd elsewhere
around the Mediterranean. In some places shrublarelshe mature
vegetation type, and in other places the resutfegfradation of former
forest or woodland by logging or overgrazing, astdibance by major
fires.

Savannas and grasslands occur around the Medamanusually
dominated by annual grasses.

Woodlands are usually dominated by oak and pingedniwith other
sclerophyll and coniferous trees.

Forests are distinct from woodlands in having asetb canopy, and
occur in the areas of highest rainfall and in riggarzones along rivers
and streams where they receive summer water. Meahiean forests
are generally composed of evergreen trees, predoniynoak and pine.
At higher elevations Mediterranean forests traosito mixed broadleaf
and tall conifer forests similar to temperate ztorests.

The Mediterranean Basin is home to considerabledilgosity,
including 22,500 endemic vascular plant species.ns€oration
International designates the region as a biodiehstspot, because of
its rich biodiversity and its threatened statuse editerranean Basin
has an area of 2,085,292 km?, of which only 98,60% remains
undisturbed.

Endangered mammals of the Mediterranean Basin decluhe
Mediterranean Monk Seal, the Barbary Macaque, aaditerian Lynx.
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Ecoregions

Ecoregions Vegetation L ocations

Aegean and Westernrsclerophyllous and Greece, Turkey
Turkey mixed forests

Anatolian conifer and deciduousTurkey

mixed forests

Canary Islands

dry woodlands
forests

an(

] Spain

Corsican montane broadleaf and-rance
mixed forests
Crete Mediterranean forests | Greece
Cyprus Mediterranean forests | Cyprus
Eastern Mediterranean conifer-sclerophyllous-| Lebanon, Israel, the
broadleaf forests West Bank, the Gaza
Strip, Jordan, Syrig,
Turkey
Iberian conifer forest Portugal, Spain
sclerophyllous and
semi-deciduous forests
lllyrian deciduous forests Albania, Bosnia and
Herzegovina, Croatia,
Greece, Italy, Slovenia
Italian sclerophyllous and France, Italy
semi-deciduous forests
Mediterranean acacia-argania dryMorocco, Canary
woodlands and Islands (Spain

succulent thickets

Mediterranean

dry woodlands
steppe

an(

Mediterranean

woodlands and forests

1 Algeria, Egypt, Libya,
Morocco, Tunisia
Algeria, Morocco,
Tunisia

Northeastern Spain ar
Southern France

dMediterranean forests

France, Spain

Northwest Iberian

montane forests

Portugal, Spain

Pindus Mountains mixed forests Albania, Greece,
Macedonia

South Apennine mixed montane forests Italy

Southeastern Iberian shrubs and woodlands  Spain

Southern Anatolian montane conifer aridebanon, Israel

deciduous forests

Jordan, Syria, Turkey

Southwest Iberian

Mediterranean
sclerophyllous
mixed forests

and

France, Italy, Morocco
i Portugal, Spain

Tyrrhenian-Adriatic

sclerophyllous arl

Croatia, France, Italy

mixed forests

Malta
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3.5 Saharo-Arabian Region

The Saharo-Arabian Region is a floristic region tbke Holarctic
Kingdom proposed by Armen Takhtajan. The regionagered by hot
deserts, semideserts and savannas.

Distribution

The Saharo-Arabian Region occupies the temperate pathe Sahara
desert, Sinai Peninsula, Arabian Peninsula (gebgrally defined),
Southern Palestine and Lower Mesopotamia.

Flora

Much of its flora is shared with the neighboring diterranean and
Irano-Turanian Regions of the Holarctic Kingdom ar&udano-
Zambezian Region of the Paleotropical Kingdom. Hesve about a
guarter of the species, especially in the familidsteraceae,
Brassicaceae and Chenopodiaceae, are endemic.

Endemism

Some of the endemic genera are Nucularia, Freddigathophora,
Muricaria, Nasturtiopsis, Zilla, Oudneya, Foleyoldonchophora,
Gymnarrhena, Lifago.

3.6 Madrean Region

The Madrean Region (named after the Sierra Madreid®otal) is a
floristic region within the Holarctic Kingdom in Mt America, as
delineated by Armen Takhtajan and Robert F. Tholineccupies arid
or semiarid areas in the southwestern United Statels northwestern
Mexico and is bordered by the Rocky Mountain Regémd North
American Atlantic Region of the Holarctic Kingdom the north and in
the east, as well as by the Caribbean Region of Nbetropical
Kingdom in the south.

The Madrean Region is characterised a very distioca with at least
three endemic families (Fouquieriaceae, Simmondalc and
Setchellanthaceae). Crossosomataceae, Garryaceanodceae,
Limnanthaceae and Stegnospermataceae have theincipati
development  here; for Onagraceae, Polemoniaceae and
Hydrophyllaceae, it is the major centre of diversiMore than 250
genera and probably more than half of the specietheo region are
endemic to it according to Takhtajan.
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Floristic provinces

The Madrean region is subdivided into four flodgtrovinces:
Great Basin Province, Californian Province, SonoRwovince and
Mexican Highlands Province.

a)

b)

Great Basin Province: The Great Basin Province includes most
of the Great Basin. It shares much of its flora hwihe
neighboring provinces and has but few endemic gerigpecies
endemism is also moderate (about 25%), but is mucihe
considerable in such genera as Astragalus, Eriagpnu
Penstemon, Cymopterus, Lomatium, Cryptantha,
Chrysothamnus, Erigeron, Phacelia, Castilleja, &ilia. The
vegetation is dominated by Artemisia species and
Chenopodiaceae in the central part of the province.

Californian Province: The Californian Province occupies
Central and Southern California from the seashomtbé foothills
of the Cascade Range, the Sierra Nevada rangenantidern
parts of Baja California in Mexico. It possesses mmost diverse
flora within the floristic region. About half of ¢hspecies are
endemic. More than 50 genera (e.g. Adenostoma,eBecgctus,
Carpenteria, Cneoridium, Dendromecon, Fremontoaendr
Jepsonia, Lyonothamnus, Neostapfia, Odontostomum,
Ornithostaphylos, Pickeringia, Romneya) are endeonicear-
endemic as well. Arctostaphylos, Brodiaeinae, Cabokuis,
Caulanthus, Streptanthus, Ceanothus, CryptanthayniDgia,
Dudleya, Eritrichieae, Eriogonoideae, Gileae, Hydhyllaceae,
Limnanthaceae, Lotus, Madiinae, Mimulus, Onagreae,
Epilobieae, Orcuttieae, Eschscholzioideae, Platysimideae,
Astragalus and Cupressus have a principal centrdivarsity
within the province. The flora of the CaliforniarroRince is
partially shared with the spatially distant Chilat&yonian
Region of the Antarctic Kingdom and to a lesserepkt
Mediterranean Region of the Holarctic Kingdom. Magetation
of the Californian Province is varied. Wetter nerth parts of the
Californian Province (Northern California and Orayoas
defined by Peter Raven and D.l. Axelrod, as well lBs
Conservation International, fall under the Rocky uvitain
Region in Takhtajan and Thorne's system and daakerparts of
the Madrean Region.

Sonoran Province: The Sonoran Province comprises arid areas
in the southwestern U.S. and northwestern Mexicomfr
California and Baja California to Texas and Tanjzasi
including the Mojave (characterised by Yucca bmaf, Joshua
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Tree), Sonora and Chihuahua Deserts. The vegetason
dominated by Yucca, Cactaceae species (Opuntiaasjpother),
as well as by Larrea tridentata (Creosote bush).

d) Mexican Highlands Province: The Mexican Highlands Province

comprises areas in the Mexican Plateau region,uding
Madrean pine-oak woodlands.

40 CONCLUSON
The Holarctic Kingdom is made up of three subkingdo Each
subkingdom has floristic provinces and regions. egalv plants are
endemic in this kingdom.

5.0 SUMMARY

In this unit, you have learnt the:

. general nature of the Holarctic kingdom
. subkingdom, provinces and regions of the Holat€trggydom
o plants that are endemic in this kingdom.

6.0 TUTOR-MARKED ASSIGNMENT

I State the regions of each of the subkingdomshef Holarctic
kingdom.

. State the ecozones of the holarctic region.

iii. Give seven ecoregions of the Holarctic kingdstating the type
of plants found each  ecoregion and the countviesre such
ecoregion is found.

7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uehsity
of California Press, Berkeley.
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MODULE 2

Unit 1 Paleotropical Kingdom
Unit 2 Neotropical Kingdom
Unit 3 South African Kingdom
Unit 4 Antarctic Kingdom

Unit 5 Zoogeography

UNIT 1 PALEOTROPICAL KINGDOM
CONTENTS

1.0 Introduction

2.0  Objectives

3.0 Main Content
3.1 Description of the Paleotropical Kingdom
3.2  The Subkingdoms of Paleotropical Kingdom

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0  Reference/Further Reading

1.0 INTRODUCTION

This unit looks at the general features of the &tabpical kingdom
which comprises the tropical areas of Africa, Asral Oceania. It also
describes the subkingdoms of the paleotropicaldang

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

) describe the paleotropical kingdom
) explain the subkingdoms in the Paleotropical kingdo

3.0 MAINCONTENT
3.1 General Description of the Paleotropical Kingdom

The Paleotropical Kingdom (Paleotropis) is a flocis kingdom
comprising tropical areas of Africa, Asia and Odaarfwithout
Australia). Its flora is characterised by aboutef@emic plant families,
e.g. Nepenthaceae, Musaceae, Pandanaceae, Flage#ar Part of its
flora, inherited from the ancient supercontinent @bndwana or
exchanged later (e.g. Piperaceae with pantropiatilsution and but
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few warm temperate representatives), is shared thi¢h Neotropical
Kingdom, comprising tropical areas of Central anoutS America.
Moreover, the Paleotropical flora influenced theptcal flora of the
Australian Kingdom.

3.2 The Subkingdoms of Paleotropical Kingdom

The Paleotropical Kingdom is subdivided into fiveloristic
subkingdoms about 13 floristic regions. The flacistubkingdoms of the
paleotropical kingdom are as follows: African Sulgdom,
Madagascan Subkingdom, Indo-Malesian Subkingdomlyn@sian
Subkingdom and Neocaledonian Subkingdom

a)

b)

d)

36

African Subkingdom: This contains 10 endemic families and
many endemic genera. The 10 endemic families imclud
Dioncophyllaceae, Pentadiplandraceae, Scytopetace
Medusandraceae, Dirachmaceae, and Kirkiaceae. The
subkingdom is made up of the Guineo-Congolian e the
Usambara-Zululand Region and the Sudano-ZambezegioR
(including tropical Asia west of the Gulf of Khandth Karoo-
Namib Region.

Madagascan Subkingdom: This contains 9 endemic families,
more than 450 endemic genera, and about 80% endgaaies.
It ceased to be influenced by the African florahe Cretaceous,
but underwent heavy influence of the Indian Regioftora.
Mainly up of the Madagascan Region.

Indo-Malesian Subkingdom: This contains 11 endemic families
(including Degeneriaceae, Barclayaceae, Mastixgcaad many
endemic genera. It is made the Indian Region, tld®dhinese
Region, the Malesian Region and the Fijian Region.

Polynesian Subkingdom: This subkingdom contains no endemic
families and many endemic genera. The flora is tiyos
derivative from that of the Indo-Malesian Subkingdo It
contains the Polynesian Region and the HawaiiandReg

Neocaledonian Subkingdom: This contains several endemic
families (including Amborellaceae, Strasburgeri@yeand more
than 130 endemic genera (including. Exospermum and
Zygogynum). The flora is partially shared with thelo-Malesian
Subkingdom and the Australian Kingdom. It contaitise
Neocaledonian Region.
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40 CONCLUSION

The Paleotropic floristic kingdom is found in thiegic areas of Africa,
Asia and Oceania. It is made of five subkingdomthiarty endemic
plant families.

50 SUMMARY

In this unit, you have learnt the parts of the wdHat the paleotropical
kingdom can be found. You have also learnt the isigigloms  of the
Paleotropical kingdom and the types of organismas éne endemic in
the kingdom.

6.0 TUTOR-MARKED ASSIGNMENT

I State the floristic regions in each subkingdompaleotropical
kingdom.

. What are the peculiar features found in the epabpical
kingdom?

7.0 REFERENCE/FURTHER READING

Dallman, Peter F. (1998Plant Life in the World's Mediterranean
Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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UNIT 2 NEOTROPICAL KINGDOM
CONTENTS

1.0 Introduction
2.0 Obijectives
3.0 Main Content
3.1 Description of the Neotropical Kingdom
3.2  Ecological Regions of Neotropical Kingdom
3.3 Endemic Animals and Plants in the Neotropiaaggdom
4.0 Conclusion
50 Summary
6.0  Tutor-Marked Assignment
7.0 Reference/Further Reading

1.0 INTRODUCTION
The neotropical kingdom is sometimes describechadropical area of
South America. It has more tropical rainforestsithay other kingdom

hence with high biodiversity. It is divided intouiofloristic regions and
has many endemic plants and animals.

20 OBJECTIVES

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

. identify the general nature of the neotropical kiog

. describe the ecological regions in the neotrogicadom

) list the plants and the animals endemic in the ropatal
kingdom.

3.0 MAIN CONTENT
3.1 General Description of the Neotropical Kingdom

In biogeography, the Neotropic or Neotropical zamene of the eight
terrestrial ecozones. This ecozone includes SauthCentral America,
the Mexican lowlands, the Caribbean islands, angthgwsn Florida,
because these regions share a large number ofgsldranimal groups.
It is sometimes used as a synonym for the troparel of South
America, although the ecozone also includes tenperauthern South
America. The Neotropical Floristic Kingdom excludesuthernmost
South America, which instead is placed in the AsttarKingdom.

The Neotropic includes more tropical rainforesbifical and subtropical
moist broadleaf forests) than any other ecozondgneling from
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southern Mexico through Central America and noriffeouth America
to southern Brazil, including the vast Amazon Raigét. These
rainforest ecoregions are one of the most importasgerves of
biodiversity on Earth. These rainforests are alsmdto a diverse array
of indigenous peoples, who to varying degrees geerg their

autonomous and traditional cultures and subsistewdin this

environment. The number of these peoples who argetaselatively

untouched by external influences continues to deckignificantly,

however, along with the near-exponential expangbrurbanisation,

roads, pastoralism and forest industries which aawr on their
customary lands and environment. Nevertheless arthdse declining
circumstances this vast "reservoir® of human difgrsontinues to

survive, albeit much depleted. In South AmericanaJosome 350-400
indigenous languages and dialects are still livifggpwn from an

estimated 1,500 at the time of first European adhtan about 37
distinct language families and a further numberuatlassified and
isolate languages. Many of these languages and ¢biures are also
endangered. Accordingly, conservation in the Ngotr@one is a hot
political concern, and raises many arguments atlew¢lopment versus
indigenous versus ecological rights and accessrt@venership of

natural resources.

3.2 Major Ecological Regions of Neotropic Kingdom

The WWF subdivides the ecozone into bioregions,inddf as
"geographic clusters of ecoregions that may spaarakhabitat types,
but have strong biogeographic affinities, partidylat taxonomic levels
higher than the species level (genus, family).”

a) Amazonia Region

The Amazonia bioregion is mostly covered by tropioaist broadleaf
forest, including the vast Amazon rainforest, whsthetches from the
Andes Mountains to the Atlantic Ocean, and the démdl forests of the
Guianas. The bioregion also includes tropical sagharand tropical dry
forest ecoregions.

b) Eastern South America Region

Eastern South America includes the Caatinga xehldands of
northeastern Brazil, the broad Cerrado grasslandssavannas of the
Brazilian Plateau, and the Pantanal and Chaco lgraiss The diverse
Atlantic forests of eastern Brazil are separateminfrthe forests of
Amazonia by the Caatinga and Cerrado, and are horaalistinct flora
and fauna.
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C) Orinoco Region

The Orinoco is a region of humid forested broadfeaést and wetland
primarily comprising the drainage basin for therfodo River and other
adjacent lowland forested areas. This region iresudost of Venezuela
and parts of Columbia.

d) Southern South America Region

The temperate forest ecoregions of southwesternthSéumerica,
including the temperate rain forests of the Valaivitemperate rain
forests and Magellanic subpolar forests ecoregiars] the Juan
Fernandez Islands and Desventuradas Islands, aefuge for the
ancient Antarctic flora, which includes trees likee southern beech
(Nothofagus), podocarps, the alerc€it{roya cupressoidés and
Araucaria pines like the monkey-puzzle tre&raucaria araucang
These magnificent rainforests are endangered gnsixte logging and
their replacement by fast-growing non-native piaed eucalyptus.

3.3 Endemic Animalsand Plantsin Neotropical Kingdom

Animals. Thirty-one bird families are endemic to the Neoticap

ecozone, over twice the number of any other ecazdhey include
rheas, tinamous, curassows, and toucans. Birdi&atiginally unique
to the Neotropics include hummingbirds (family Tmdiclae) and wrens
(family Troglodytidae).

Mammal groups originally unique to the Neotropieslude:

Order Xenarthra: anteaters, sloths, and armadillos

New World monkeys,

Caviomorpha rodents, including capybaras and guipégs, and
chinchillas

American opossums (order Didelphimorphia) and shigyossums
(order Paucituberculata).

Forty-three fish families and subfamilies are enidetm the Neotropical
ecozone, more than any other ecozone (Reis e2@03). These fish
taxa include more than 5,700 species, and represdaast 66 distinct
lineages in continental freshwaters (Albert andsR2011).

Some fish groups originally unique to the Neotrspiwlude:
Order Gymnotiformes Neotropical electric fish
Family Characidae tetras and allies

Family Loricariidae armoured catfishes
Subfamily Cichlinae Neotropical cichlids
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Subfamily Poeciliinae guppies and relatives.

Examples of groups that are entirely or mainly rietd to the
Neotropical region include New World Monkeys, Skthlrinamous,
Hummingbirds, Toucans, Ovenbirds, Antbirds, Tanag€aimans, New
World Coral Snakes, Poison Dart Frogs, Gonyleptidae

Plants: Plant families that originated in the Neotropic lute
Bromeliaceae, Cannaceae, and Heliconiaceae. Rbaaies originally
unique to the Neotropic include: Pota®o{anum tuberosumnTomato
(Solanum lycopersicum Cacao tree Theobroma cacgo source of
cocoa and chocolate, Maiz8ga may) Lima bean Phaseolus lunatys
Cotton Gossypium barbadenseCassavaNManihot esculenta Sweet
potato (pomoea batatgs Amaranth Amaranthus caudatiis Quinoa
(Chenopodium quinga

40 CONCLUSION

This floristic kingdom used to be home to some welbwn crop and
cash crops that are found in many parts of thedvmdiay. It contains
some endemic plant and animal species locatedundiéferent floristic

regions. It spreads to different continents ofwueld.

5.0 SUMMARY

In this unit, you have learnt the nature of the igmical kihngdom and
the subdivisions of the kingdom. You have alsorietlre different plant
and animal species that are endemic in the Nea@bpegion.

6.0 TUTOR-MARKED ASSIGNMENT

I Compare the features that are found in each neoélofboristic
regions with those in the other regions within kiregdom.

7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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UNIT 3 SOUTH AFRICAN KINGDOM
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1.0 INTRODUCTION

The South African floristic kingdom is mainly knowas the Cape
floristic region. It is located in South Africa aftchas some plants and
animals peculiar to it.

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

. describe the South African Kingdom and its |lomati
) describe the endemic plants and animals in thesfiokingdom.

3.0 MAINCONTENT
3.1 General Description of the South African Kingdom

The Cape Floristic Region is a floristic regiondted near the southern
tip of South Africa. It is the only floristic regmoof the Cape (South
African) Floristic Kingdom, and includes only onkristic province,
known as the Cape Floristic Province.

The Cape Floristic Region, the smallest of the rezognised floral
kingdoms of the world, is an area of extraordiryahigh diversity and
endemism, and is home to more than 9 000 vascldat ppecies, of
which 69 % are endemic. Much of this diversity ss@ciated with the
fynbos biome, a Mediterranean-type, fire-prone Blamd. The
economic worth of fynbos biodiversity, based onvkeats of fynbos
products (e.g. wildflowers) and eco-tourism is restied to be in the
region of R77 million a year. Thus, it is clear ttthe Cape Floristic
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Region has both economic and intrinsic biologicalue as a
biodiversity hotspot.

3.2 Location and Description

The Region covers the Mediterranean climate regio8outh Africa in
the Western Cape in the southwestern corner ofdbatry, and extends
eastward into the Eastern Cape, a transitional bet@een the winter-
rainfall region to the west and the summer-rainfagiion to the east in
KwaZulu-Natal.

3.3 Flora: Fynbosin the Western Cape

Most of the region is covered with fynbos, a sgbérglous shrubland
occurring on acid sands or nutrient poor soils i from Table
Mountain Sandstones (Cape Supergroup). Fynbos mehto an
amazing diversity of plant species including mangmmbers of the
Protea family (Proteaceae), Heath family (Ericafeaed Reed family
of restios (Restionaceae). Other vegetation typessandveld, a soft
coastal scrubland found mostly on the west-faciogst of the Western
Cape Province, on tertiary sands. Renosterveld ggaasy shrubland
dominated by members of the Daisy family (Asteraceaarticularly
renosterbos (Elytropappus rhinocerotis)), gramisoahd geophytes,
occurring on the base-rich shaley soils of the eddsrelands. Small
pockets of Afromontane forest (Southern Afrotempeféorest) can be
found in humid and sheltered areas.

Ecology

The World Wildlife Fund divides the Cape floristiegion into three
ecoregions, the Lowland fynbos and renosterveldntisize fynbos and
renosterveld and the Albany thickets. The fynba®regions are
designated one of the Global 200 priority ecoregitor conservation.
Conservation International declared the Cape ftioriszgion to be a
biodiversity hotspot.

40 CONCLUSION
The South African Kingdom is also known as the Cagggon because
that is the only floristic region in the kingdon, however, has three

ecoregions. It is smallest floristic kingdom ands hdifferent plant
families endemic in it.
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50 SUMMARY

In this unit, you have learnt about the nature hed South African
kingdom also known as the cape floristic regionuYmve also learnt
about the flora of the kingdom.

6.0 TUTOR-MARKED ASSIGNMENT

List the types of vegetation/flora that can be humthe Cape Region.
7.0 REFERENCE/FURTHER READING

Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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UNIT 4 AUSTRALIAN KINGDOM AND ANTARCTIC
KINGDOM
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1.0 INTRODUCTION

In this unit, you will learn about the Antarcticofistic kingdom. The
Antarctic kingdom is found south of latitude °80 It has about 50
genera of plants original to it with three regions.

20 OBJECTIVES

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

o give a general description of the Antarctic Kingdom
) explain the different subkingdoms and regions & Antarctic
kingdom.

3.0 MAIN CONTENT
3.1 General Description of Antarctic Kingdom

The Antarctic Floristic Kingdom (also HolantarctiKingdom) is a
floristic region first identified by botanist RomklGood (and later by
Armen Takhtajan), which includes most areas of wwgld south of
40°S latitude. The Antarctic plant kingdom includée continent of
Antarctica, Patagonia (southern Chile, southerneAtpa, Tierra del
Fuego), most of New Zealand, the New Zealand Sulauétic Islands,
and all islands of the Southern Ocean south of 4&titide, including
Gough Island, the Kerguelen Islands, and the HRadkldslands.
Tasmania is omitted since its plant species aresmtwsely related to
those found in the Australian Floristic Kingdom. iaplant species of
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Antarctica, temperate South America and New Zealamie very

closely related, despite their disjunction by thestvSouthern Ocean.
The flora of this kingdom dates back to the timeGdndwana, the
southern supercontinent which once included mosh@®flandmasses of
the present-day Southern Hemisphere, though ibkas influenced by
the flora of the Holarctic Kingdom since the Tenyia

About 50 genera of vascular plants are common énAhtarctic plant
kingdom, including Nothofagus and Dicksonia. Takdmaalso made
note of hundreds of other vascular plant generdiesed about and
isolated on islands of the Southern Ocean, incty@alandrinia feltonii
of the Falkland Islands, Pringlea antiscorbuticéhefKerguelen Islands,
and the megaherb genera of the New Zealand Sulrelictéslands.

There are about 11 families of plants that are emdeo this kingdom:
Lactoridaceae,  Gomortegaceae, Hectorellaceae, higlgeae,
Francoaceae, Aextoxicaceae, Tribelaceae, Grisetin®,
Misodendraceae, Alseuosmiaceae and Donatiaceae.

3.2 Subdivisions

The Antarctic floristic kingdom is subdivided intour floristic regions,
and subdivided even further into sixteen florigirovinces. Most of the
provinces lie within, or very near the Antarctimeergence zone.

3.2.1 Fernandezian Region

This is often included within the Neotropical Kingdom. lbrdains an
Endemic family: Lactoridaceae. There are 20 endeyaitera including
Thyrsopteris, Nothomyrcia, Selkirkia, Cuminia, J@anRobinsonia,
Rhetinodendron, = Symphyochaeta, @ Centaurodendron, qiaa)
Hesperogreigia, Podophorus, Pantathera and MegeacBpecies
endemism of vascular plants is very high (about )/Q¢4s made up of
the Fernandezian Province.

3.2.2 Argentina-Chile-Patagonian Region

This contains the following endemic families: Gotegaceae,
Halophytaceae, Malesherbiaceae, Tribelaceae, Faaree,
Aextoxicaceae, and Misodendraceae. There are miatgn@c genera
(including Leptocionium, Saxegothaea, AustrocediRitgerodendron,
Fitzroya, Peumus, Boquila, Lardizabala, Philip@igllAustrocactus,
Holmbergia, Berberidopsis, Niederleinia, Lebetasthvidia, Quillaja,
Kageneckia,  Saxifragella, @ Zuccagnia, Tepualia, Maga,
Gymnophyton, Laretia, Mulinum, Talguenea, SchizasfiMelosperma,
Monttea, Hygea, Mitraria, Sarmienta, Chiliotrichuniielalema,
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Nassauvia, Tetroncium, Gilliesia, Leontochir, Lecigme,
Schickendantziella, Solaria, Lapageria, Conanthefagcophilaea,
Tapeinia, Fascicularia, Ortachne, and Jubaea) @exies.

It is made up of the Northern Chilean Province, @entral Chilean
Province, the Argentine Pampas Province, the Patagdrovince and
the Tierra del Fuego Province.

3.2.3 Neozeylandic Region

This contains an endemic family: Ixerbaceae whishan endemic
monogeneric family of one specidserba brexioidesThe Ixerbaceae is
the only endemic New Zealand vascular plant familitere are 50
endemic genera in the region (including LoxsomagudEswintera,
Hectorella, Entelea, Hoheria, Corokia, Alseuosm@armichaelia,
Lophomyrtus, Neomyrtus, Plectomirtha, Stilbocargérkophytum,

Coxella, Lignocarpa, Scandia, Dactylanthus, Myaboth, Parahebe,
Negria, Rhabdothamnus, Teucridium, Oreostylidiumactstegia,
Haastia, Leucogenes, Phormium, Rhopalostylis, Llerphéchis,

Hedyscepe, Howea, Sporadanthus, Aporostylis, Dedmoesus), very
high species endemism, especially among Pinophyta.

The provinces in the region include the Lord Howevihce, the
Norfolkian Province, the Kermadecian Province, tlidorthern
Neozeylandic Province, the Central Neozeylandic vidce, the
Southern Neozeylandic Province, the Chatham Prevanod the New
Zealand Subantarctic Islands Province.

40 CONCLUSION
The artarctic kingdom contains about 30 generdanftplt is located in
the Antarctic region and other parts of the woike INew Zealand and

the Patagonia. It is made of four flouristic regoand about sixteen
flouristic provinces.

50 SUMMARY

In this unit, you have learnt the:

) nature of the Antarctic Kingdom
) subdivisions of the Antarctic kingdom
o type of plants that is endemic in the region.
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6.0 TUTOR-MARKED ASSIGNMENT
I State the locations of the artactic kingdom.

. Give four regions of the Antarctic regions afide genera of
plants endemic in each region.

7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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1.0 INTRODUCTION

This unit looks at zoogeography which is the braothscience that
deals with animal distribution. It gives a generaverview of
zoogeography and explains the zoogeographicalmsgio

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

o classify the zoogeographical regions of the world
) identify the basics of zoogeography.

3.0 MAIN CONTENT
3.1 General Concept of Zoogeography

Zoogeography deals with the study of distributidiamd animals and

those living in freshwater. Marine animals cannetdonfined to any
one region as the seas are interconnected andntiigossible barrier

for them can be climate. Hence most of the aninstibdution studies

are based on the land vertebrate fauna that aldades freshwater
fishes and amphibians, which due to osmotic probleannot cross salt
water to reach from one land mass to another, adhnéand makes only
about 29% of the earth’s surface and land vertebranly 2% of the

entire animal kingdom. Theoretically zoogeograpsyhe study of all

animals that includes invertebrates of which inseohstitute the largest
group. Earlier studies involved almost exclusivielg bird fauna, which

being gifted fliers can cross all kinds of barriarsd some of them do
reach from one end of the globe to another.
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Fascination for zoogeographical studies arose fiitva Darwinian
philosophy that animals lived where evolution m#uem most adapted
to live in. But a cursory look reveals that elepisarzebras, giraffes,
lions and a large number of African animals cawe liequally
comfortably in South America and so can do the it@pAmerican
monkeys, jaguars, Llamas, sloths, armadillos, amda® and a large
number of birds in Africa but they are limited teeir regions. Alligators
can live almost in any tropical habitat but are fowed to the New
World and China, whereas crocodiles occur in thapits of all
continents. Given the opportunity, marsupials ol well in any other
continent but are restricted to Australia and ohthem, opossum, does
exist in the New World. No placental mammal existed\ustralia and
New Zealand until recently when we carried our atd sheep along
and some of them escaped and became wild to disierlecological
balance that existed for millions of years. Lunigéis and ostriches
inhabit widely separated continents of South An@riéfrica and
Australia. Camels are found in the deserts of Middhst to Mongolia
and India but one species reaches as far away ath Famerica.
Similarly, four species of tapirs live in South Anea but one species
has gone to far eastern Sumatra and nowhere irebatwhere climate
is quite suitable for it to live. Limbless amphibgaalso show similar
distribution. Such peculiarities in the distributi@f animals triggered
more detailed studies to find out why animals cowtlbe distributed in
all places where climate and other environmentahditmns are
conducive.

Zoogeographic provinces are regions of distinctigsana. They are
based on the taxonomic or phylogenetic relatiorssbipanimals and not
the adaptations of animals to specific environmedtse way of looking

at this is to think of the fauna of each provinsecanstituting the gene
pool available to the forces of natural selectioratlapt animal life to
the variety of habitats present in the particulegion. The gene pool
(i.e. the taxa represented) is different in eadvipice.

Following the concept of eegion as used in geography, each province
maintains a level of homogeniety within its bordarsl clearly differs
from adjacent areas. The boundaries between zoom@ug provinces
are drawn according to thigstribution of vertebrate taxa (in particular,
familieg. Slater, who is commonly acknowledged as the lopes of
this system of drawing regions according to fal@sed his regions on
the taxonomic relationships of birds; but the sasgonal limits work
well enough for fishes, amphibians, reptiles, armshmals.

The data used to delineate regions were compilaty lbefore

continental drift was even considered. Furthermtirey represent only
taxa extant in the 19th century. Paleontologicabades, particularly in
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the 20th century, have added new information on dis¢ribution of

vertebrate families that negate some of the assangptof Slater,

Wallace and others. Nonetheless, the basic notidnttee hames of the
zoogeographic provinces are still in use today.

The exact locations of boundaries of any regionadren problematic,
and this is certainly true for zoogeographic proem The boundary
between the Oriental and Australian provinces,doample, has been
redrawn several times; the most famous versiomemva as Wallace's
Line, which falls between Borneo and Sulawesi aativben the tiny
islands of Bali and Lombok. The latter pair of ila is separated by a
mere 20 miles, but for the most part they are intkdbby different
families of mammals and even birds with all the poswof flight.

3.2 Zoogeographic Regions

Below are some comparative data for the six zooggagc regions.
The total number of families and the number of emddamilies pertain
to all mammals, except bats. The number of famiiileared refers to
those families found only in the respective two geagraphic regions
and excludes more widespread families like the @i which has
reached all continents except Antarctica (althoeginy into Australia is
generally considered a result of its introduction feople and not
natural dispersal processes).
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NEARCTIC | ' PALEARCTIC

= |

AFROTROPICAL

INOOMALAYAN |

DCEANIAR OLEARIAN

HEQTROFICAL

AUSTRALASIAK

l" : ANTARCTIC \

a) Palear ctic Zoogeographic Province: 28 families of animals are
found in this province; 2 are endemic (the mols,rand another
rodent group, the seleviniids). 22 families of aalsnin this
province are shared with the Ethiopian while 19 ifes are
shared with the Oriental. Many in common with theakttic (to
the degree that the same genera and in some t&sesryy same
species are found in both regions).

b) Near ctic Zoogeogr aphic Province: This contains 24 families of
animals; 4 are endemic (pronghorn, mountain be@asket
gophers, pocket mice). Most are widely distributeshecially in
the Palearctic. 4 families in this province areretawith the
Neotropical, but each is represented in Nearctiordy one
species (armadillo, opossum, porcupine and pegcary
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C) Neotropical Zoogeographic Province: This contains 32
families; 16 are endemic (10 are caviomorph rodgehtse in the
nearly endemic order Edentata-sloths, anteatedsaanadillos; 1
Is a marsupial; and 2 are monkeys). 4 families exshavith the
Nearctic (each represented in the Nearctic by onky species) 1
shared with the Palearctic (Camelidae), and 1 shar¢h the
Oriental (Tapiridae).

d) Ethiopian (Afrotropical) Zoogeographic Province: 38
families; 12 endemic (including giraffes, hippopuotss;
aardvark, elephant shrews, otter shrews, hyraxadeg moles,
and several rodents). 22 families shared with th&edPctic 8
shared with the Oriental (in many cases the sanmergeare
found in both regions).

€) Oriental Zoogeographic Province: 30 families; 4 endemic
families (2 primates-flying lemurs; tree shrewsirhéiedgehogs;
spiny dormice). There is one endemic order (spiagnce) in
the province. 19 familie in this provinces are sldawith the
Palearctic, 8 shared with the Ethiopian (e.g., ledeys,
rhinoceroses, great apes) and 1 shared with thardyecal
(Tapiridae).

f) Australian Zoogeographic Province: 9 families; 8 are endemic
(6 are marsupials, 2 are monotremes-a subclassaainmals).

The one non-endemic family is shared with the Ratea(the
only placental mammal, a mouse).

40 CONCLUSION

The study of zoogeography helps to understand ég@oms of animal
distribution. It also helps to give knowledge o ttiifferent types of
animals endemic in various zoogeographical regions.

50 SUMMARY

In this unit, you have learnt that:

) animals are found in different regions called zamgaphical
regions
o the zoogeographical regions of the world.

6.0 TUTOR-MARKED ASSIGNMENT

Differentiate between the phytogeographic and zogmaphic
kingdoms.
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7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uehsity
of California Press, Berkeley.
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1.0 INTRODUCTION

This unit will describe the zoogeographical regiome after the other.
The animals will be classified accordingly. Clagsifion of families of
both animals and births will be made also in thranious regions.

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

o relate animals to regions they belong
) state the characteristic features of each zoogpbma region.

3.0 MAIN CONTENT
3.1 Palaearctic Region

This is the largest of the six regions is coveramgarea of 14,000,000
square miles. In this region Europe, Asia, NorthHimalayas and
Northern parts of Africa. It lies on Longitudes ¥0°to 170°W and
Iatigudes 25°N to 80°N covers a total area of apipnately 46 million
km*
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This region shows wide range of temperature flucdna. It also shows
wide range of fluctuation in the amount of rainfdll includes polar
arctic region. On its Northern side it shows teraperconditions.
Eastern Asia shows deciduous forests and in thethBior region
‘Steppe’ grass lands are present. The region alsows wide
fluctuations in physical and climatic features. Sd, supports good
fauna.

) Sub Regions of Palaearctic Region

a) European Sub-region: Northern and central Europe, Black sea
and caucasus rare included in it. It is represehte8@5 families
of vertebrates. Amphibians and Reptiles are reptedewith six
families each. Myogale, only one genus of mammalresent.
Bird like Tits, wagtails, mammals like wolf and mel are
common in this sub-region.

b) Mediterranean Sub-region: Remaining parts of Europe; Africa
and Arabian portions are included in it. 124 faeslof terrestrial
vertebrates are present. Birds like Upupa and Pastammals
like elephant scurew, Hyena and porcupine are se#ms sub-
region.

C) Siberian Sub-region: Northern Asia, Himalayas are included in
it. 94 families of vertebrates are included inFamilies of Musk
deer and Moles are confined to this sub-region.

d) Manchurian Sub-region: Mangolia, Japan, Korea, and
Manchuria are included in it. Mammals like, Tibetaanguor,
Great Panda, Tufted deer, Chinese water deer arsoa.

i) Fauna of the Palaearctic region This region is supported by
good fauna. Fishes, Amphibians, Reptiles, Birds Ktaanmals
are represented.

Fishes Most of the fishes show greater affinity to Norétmerica.
Paddle fishes in China, Cyprinus, Anabas and Sutster(Echenis) are
present.

Amphibians: Frogs like Discoglossus, Bufo, Hyla, Rhacophorus,
Salamanders like Proteus, Megalobatrachus, andnderof tailed am-
phibians are seen in palaearctic and Nearctic nsgio

Reptiles Snakes like Natrix, Dasypettis, T,rphlos, lizdikse Monitor,
tortoise like Testudo are common. True pit vipé&s|ubrids are most
commonly seen. *

Birds: Birds like Hawks, Cukoos, rails, finches, crows present which
are migratory. Nearly 37 species of birds are predtarrots are absent.
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Mammal: Camel, deer, wolf, horse, pig, hedgehog like matsnare
common, Fruit bats, panthera bear are also preddm. common
mammalian fauna includes Deer, Beavers, Dog, Gatiri®ls, Rabbits,
Mice, Bats and moles.

3.2 Nearctic Region

This cuts across North America, Mexico north of thnepics, and

Greenland. It lies along Longitudes 168°W to 15°Nd &atitudes ~20°N
to 85°N with a total area of approximately 21 roifli knf. It shows

great variations in climatic conditions and tempams. In the North
Greenland, frozen ice is seen. It has range ofmams which extended
from North to South. In the South west of North éwoa deserts are
present.

Sub- Regions of Nearctic Region

a) California Sub-region : A part of North America Nevadaand
Cascade ranges and part of British Columbia arkided in it
Nearly 86 families of vertebrates like Haplodotidarielhade
Vampires and Free tailed bats are seen in thisesyibn

b) Rocky Mountain Sub-region It includes mountains of East
California with nearly 107 families of terrestriaertebrates.
Goats, Haplocerus, Prairie dogs and Lizards arexcamty seen.

C) Alleghasy Sub-region It includes rocky mountain sub- region,
Lakes of Eastern parts of U.S.A. Vampire bats, Btesed moles,
Opossums, Turkeys and Carolina parrots are present.

d) Canadian Sub- region It includes remaining parts of North
America and Greenland. Bison, Gluttons, Polar hesndic fox,
Reindeer are commonly seen. *

Fauna of the Nearctic region This includes Fishes, Amphibians,
Reptiles, Birds and Mammals.

Fishes Cat fishes, Garpike, Paddle fishes, and Cyprmisioare
commonly present.

Amphibians: Amphiuma, Salamanders, Bufo, Amblystoma, Hylad an
Rana are seen in this region.

Reptiles Rich number of Reptiles like, Musk turtle, Triog¥Emydines,

Alligators ophiosaurs and vipers like Pituophis couophis and
Chilomeniscus are present.
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Birds: Nearly 39 families of birds including Pelicanserdn, Humming
birds, Woodpeckers, I19ycatchers, Mocking birds kkaand Sand- pipers
are present.

Mammals: Mammals like Squirrels, Moles, Rabbits, Beaversts,
Bats, Deers, Bears, Weasels, Opossum, PorcupineAanddillo are
present. Nearly 24 families are seen in this region

3.3 Neotropical Region

This includes tropical Mexico, Central America, 8olAmerica and
adjacent islands (Galapagos, Falklands), and thet Welies. It lies
along Longitudes 112°W to 35°W; latitudes 20°N #3S. Total area of
this region is approximately 8.2 million KmThis region includes S.
America, Central America, Mexico and West IndiekisTregion shows
tropical conditions. The southern part of South Aons shows
temperate zones, because of these varied envirdameonditions
Luxuriant forests, Deserts, Plains and Rivers avenroon. In the
Amazon region thick forests are present. They drevargreen forests
while grassy plains are present in Argentina. Thgon shows Andes
Mountains. Because of these conditions good vdagata seen and rich
fauna is present.

This region is divided into 4 sub-regions: Chillianb region, Brazilian
sub region, Mexicon sub-region and West Indiesragjen.

1) Chillian Sub-region: It includes West Coast of South America.
It contains Ands mountain ranges Bolivia =, Perugehtina. It
includes 3 toed Ostrich called Rhea Americana, GJadil birds
are common.

2) Brazilian Sub-region: It includes tropical forests of South
America. It shows evergreen forests. Plains are s¢&€n Rivers
are present hence more vegetation is seen. It sigsppch fauna.
In this region American Monkey, Blood sucking b@fampire)
Armadillos are common. °

3) Mexican Sub-region North of Isthmus of Panama is called
Maxton sub-region. This region shows Rocky Mourgailt is
showing subtropical conditions. In this region Tapj
Mudterrapins etc., are common.

4) West Indies or Antillean Sub-region The region contains West
Indies, islands. Trinidad and Tobago are not inetudn this
region. These islands contain mountains. In thisregion the
Vertebrate fauna is poor.

Fauna in Neotropical region In this region many endemic species are
present, and 39 families are recognised.
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Fishes in Neotropical region In this region many fresh water fishes are
present. The important features of the regionstegeabsence of Carps.
In this region Cat fishes; Trygonids, Edi fishes present.

In South American region one Dipnoi fish is preséspidosiren is
called South American Fresh water Lung fish.

Amphibians in Neotropical region In this zone 14 families of
Amphibians are present which incluBea pipa Hyla, Bufo, Rana etc.
Caecelians are also represented in this region ipfraSophis, and
Rainotrema with Urodeles being very few.

Reptiles in Neotropical regions: The reptiles of the sub-region will
resemble those of Ethiopian and Oriental zone.r€pgles in the region
include Crocodiles, Alligator, many turtles, andtésses (which are
common in the region), etc. 15 families of lizaede represented out of
which 5 families are reported in this region. Ex#asp include
Helodermidae (Poison lizard), Andidae, Crcosauriel@e In this region
many snakes are present. Coral snakes, Pit vipgpiops and many
other snakes are present.

Birds in Neotropical: Avian fauna of this region is striking and
peculiar. Hence South America is called Bird costitn Birds in the

region includeRhea Americang3 toed ostrich) - American Ostrich,
Tinamus (Flightless bird is Endemic to this regjobucks, Pigeons,

Patrots, Swifts, Wood peckers, King fishers, StaA«t thrushers, Tree
creepers, Oil birds are endemic to this region .only

Mammals in Neotropical region 32 families are available. Nearly 10
families are endemic to this region. Examples ideluHapalidae,
Cebidae etc. families of New World monkeys. Armiagi| sloths, Ant
eaters, Didelphis etc., are also seen in this regdiher mammals like
Tapiers, Uamas, Deer, Squirrels, Rabbit, and Arosmdre common in
this region. In this region, Hyena#ye-ay¢, Hedge-hog and native
horses are absent.

3.4 Afrotropical (Ethiopian) Region

This includes Africa south of the Sahara and Ind@rean islands
Madagascar, Comoro Islands, Seychelles, and Maszalslands).
Latitudes 20°N to 35°S. Total area is approximat2ly million knf.
This Ethiopian region is divided into four sub mgé namely: East
African sub region, West African sub region, SoAfhican sub region,
and Malagasy sub region.
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East African Sub-regiont This region includes Tropical Africa and
tropical Arabia are present, because of high teaipez desert

conditions are available. Sahara desert is includdte region. In this

region desert animals are included. Giraffe, Ze@anel, Ostrich etc.,

are common.

West African Sub- region This region shows thick forest. River
Congo is included in this region. This region shdwavy rainfall. It has
rich flora which supports good fauna. Gorilla, Gibb Great Apes,
Elephants, Panthers, Lions are present while Rigtéamily of Birds are
common.

South African Sub- region : This Southern part of the African
continent is included in this region. It shows pgde&gufauna like

Secretory birds, African moles, Rats, Bandicoots] &outh African

lung fish (Protopterus).

Malagasy Sub- region It includes Madagascar and nearby islands.
Darlington separated this Madagascar from Ethiopegion. In this
region Chameleons are more popular.

Fauna of Ethiopia Region

Mammals: Aye aye (Hyaena), GaleopithicusGorilla gorilla,
Chimpanjee, GibbonEqus equs(Horse), ElephantPanthera tigris
(Tiger), Panthera leo(lion), Assionomyx (Leopard), Camelus (Camel),
Deer, Sus (Pigkqus acinugDonkey).

Birds: The most important birds of this region are twed Ostrich-
Struthio camelus. Others include Horn bills, Her@igeons, Parrot,
Cuckoos, Storks, Finches etc. In this region som&usive birds are
present. They are: Ostriches, Pittedae, . Hammaddtk birds, Mouse
birds etc.

Reptiles in Ethiopian region Crocodiles and Reptiles are very
numerous. Examples are: Testudo, Trionyx, Chameigbich is the
characteristic of this region and Geck (a flyingahd). In this region
many Snakes are present such as: Rattle snakesCdlipers, Pythons
and Typhiops etc.,(common in this region).

Amphibians: This fauna is distinctive and is represented by
Cicaelians, Anura. Rhacophorus, Hyla, Microhyla,n¥eus (Clawed
Toad) which is exclusively in this region, Cicaealwhich are
abundant). Tailed amphibians are absent.
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Fishes in Ethiopian region Fish fauna is diverse is diverse in this
region. Examples include Protopterus (African freghter lung fish),
Sharks, Tuna fishes, Cat fishes, Cyprinids, Hiedishes which are
common in this region.

3.5 Indomalayan (Oriental) Region

This is found in Southeast Asia and adjacent idasduth of the
Himalayas though the Indonesian Archipelago, Ppiips, and Borneo
to "Wallace's Line" between Bali and Lombok. Islatotal area ~9.6
million km? This region includes Indian sub-continent CeyBurma
Philippines. Formosa and Scathe China, form thetNof this region
Himalayas are present. On the West of it Arabiaa iSgresent. In the
South east corner physical boundary is absent.

This region includes 4 sub regions. This regionwshdropical and
temperate zones. In the North East Asia rain foegiresent towards
the west desert is present. The remaining pamvshmains and rivers
hence this region shows different types of condgioHence more
vegetation is present and more fauna is seen. Thé4egions in this
region are Indian sub-region, Ceylon sub-regiodpt&hina sub-region,
and Indo-Malayan sub-region.

Indian Sub-Region It includes North India and Central part. It star
from the root of Himalaya and extend up to MalaBGaast. This region
shows plains and deserts. It shows temperate apatat conditions. In
this region Antelopes, Peacock, Indian Bison, Bl&t&phant, Equas
and some important snakes are present.

Ceylonian Sub-Region It includes Ceylon, Small Indian Peninsula. It
shows Loris, Elephants, Equas, Rat, bandicootsaakies.

Indo-China Sub-Region It includes China south of Palaerctic region. It
includes Gibbons, Lemurs, Rhinoceros, Salamandersg tongued
frogs are present.

Indo-Malayan Sub- Region It includes Malayan peninsula and
surrounding Islands. This region supports 132 fiasibf fauna Gibbon,
Rhinoceros, Badger, Broad bills etc. are very comimahis region.

Fauna of Oriental Region The fauna of Oriental region shows

resemblances that of Ethiopian region. The faunthenoriental region
include:
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Fishes Fish fauna of Oriental region resemble that dfiéian region.
Oriental fish fauna is dominated by Carps and Ghies. Notopteridae,
Anabantklae, Syngnathus, and Cypsilurusetc.,

Amphibians: Tailed Amphibians are very rare, only one genss i
representedylptotriton verrucosusAnura and Apoda Amphibians are
more. Rana species, Hyla, Rhacophorus, Bufo, dblastidae
members, Icthyophis, Uraeotyphlus, Gegenophis ate.some of the
amphibians found in the oriental region.

Reptiles Many reptiles are seen in this region. This faisndominated
by lizards, snakes, turtles and Crocodiles. Theratéptiles found in the
region include Guvialis, Gecko (Flying Lizard), Chaleon, Varanus
(Indian Monitor Lizard), Python, Typhlops, TestydCobra etc. In this
region Xenopeltidae, Uropeltidea forms are exclisiv

Birds: In this region 66 families of birds are includékhese include
Honey Guides, Wood Pecker, Horn bill, Pea- cock etc

Mammals:This region includes 30 mammalian families. Shrews
Rabbit, Canis, Cat, Aye-aye (Hyaena), Sues, Egimsoceros, Great
apes like Orangutan, Gibbon Gorilla, Chimpanzeeauali(Himalayan
Pander), Camel etc., are the major mammals ingpi@m. In this region
tree shrews, flying lemurs, Indian Bisons are esigiel

3.6 Australian Region

Australian region contains Australia, Newzealand&ewNGuinea and
nearby Islands in the Pacific ocean Walice” inchi@elebas islands in
Australian region. The realm is sub divided intaurfeub regions: a)
Australian subregion, b) Austromalayan Subregioh, Rolynesian
Subregion and d) Newzealand Subregion.

a) Australian Subregion: It includes Australia and Tasmania. This
region is located towards Southwest of Pacific acda this
region very peculiar fauna is seen. It is becausg part is
separated from the main land by a big stretch ada@clt shows
tropical and temperate climate. In this subregidng@énera of
marsupials included. Hence it is called “Home ofridgpials.
Tailed Amphibians are-reported in this region. Rligss birds
like Emus are included in this region.

b) Austromalayan Subregion This region includes Malayan
Archepelago islands, New Guinea, Solmon Islands., etc
Dendrolagus, Dayrus etc., Marsupials are preseiieWrowned
Pigeons, and Fly river Turtles are common.
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C) Polynesian Subregion This region includes Polynesian Islands.
In this region fauna is poor. Tooth build Pigeores@mmon.

d) Newzealand Subregion: In this subregion Newzealand is
included. In this subregion snakes are absentewftightless
birds (kiwi) are present Hence these people atecc#liwis. Rats
and bats are common and Sphenodon a living fassdnfined to
this region only.

Fauna of Australian Region

Mammalian Fauna in Australian region: These include
Ornithorhynchus (Duck billed Platypus), Macropusfigaroo), Dasous
(Tiger Cat), Dendrologous, Pteropus (Flying fox), Paramoles
(Marsupial Bandicoot), Echidna(Spiny ant eatétattus rattus(Rat),
Equs equgHorse), andEqus acinugDonkey), Sus (Pig).

Avian Fauna in Australian region: In this region flightless birds are
common. Such include Apteryx (Kiwi); present only Newzealand,
Dromaeus (Emu) New Guinea, and Casso wails- praseAustralia.
The other birds can be seen in this region aredrig€olumba livia),
Duck, Crane, CrowRasser domesticy$Sparrow), Tooth billed Region.

Reptiles in Australian Region the major reptiles found in this region
include Varanus (Monitor Lizard), TrionyX,estudo elegans Caretta
carettg Chameleon, Calotes versicolor, Mabuya etc. In h=land
snakes are absent; Sphenodon is seen only iretisr.

Amphibians: Tailed Amphibians, Frogs and Apodans are comimon
Australian region. Rana speciesjyla arbouria Micro hyla,
Rhachophorus, Alytes etc., Amphibians are common.

Fishes in Australian region In this region the most important fish is a
lung fish. Ceratodous is seen in this region. ttaed” Australian Lung
Fish’. In this region many other fresh water and marirshels are
present. Examples include Scoliodon, Macarell, &gyosus, Catla
catla, Anabas, Saccobranchus.

Invertebrates in the Australian Region: “Trigonia” a fresh water
bivalved Molluscan is seen.

4.0 CONCLUSION
The different zoogeographical regions have beemwshimn this unit.
Each zoogeographical region has subdivisions (fgioms). Some

animals are endemic in certain regions while soreeahsent in certain
regions.
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5.0 SUMMARY

In this unit, you have learnt the:

. different zoogeographical regions

. subdivisions in each zoogeographical region

. animals present, endemic and absent in each zgug#ucal
region.

6.0 TUTOR-MARKED ASSIGNMENT
I Distinguish between the types of mammals foumdhie various

zoogeographical regions
. Give the characteristics features of each zoggaphical region.

7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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CONTENTS

1.0 Introduction
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1.0 INTRODUCTION

Island biogeography is a term used to describdimtathat are isolated
from other location. Such isolation may be dueiticdlt access to the
locations and hence little interaction with othecdtions. The concept
and the theory of island biogeography will be expd in this unit.

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

. describe the concept of island biogeography andhiery of its
explanation.

3.0 MAIN CONTENT
3.1 Concept of Island Biogeography

Island biogeography is a field within biogeograptmat attempts to
establish and explain the factors that affect tpec®s richness of
natural communities. The theory was developed tplagx species
richness of actual islands. It has since been dgtkrto mountains
surrounded by deserts, lakes surrounded by dry, laagmented forest
[Sahneyet al, 2010] and even natural habitats surrounded yamd

altered landscapes. Now it is used in referenceartyg ecosystem
surrounded by unlike ecosystems. The field wagestan the 1960s by
the ecologists MacArthur and Wilson [1967] who @airthe term theory
of island biogeography, as this theory attemptegtéalict the number of
species that would exist on a newly created island.
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For biogeographical purposes, an "island" is amga af suitable habitat
surrounded by an expanse of unsuitable habitatléAthis may be a
traditional island—a mass of land surrounded byewathe term may
also be applied to many untraditional "islands"¢lsas the peaks of
mountains, isolated springs in the desert, or esgpsnof grassland
surrounded by highways or housing tracts. Additiignavhat is an

island for one organism may not be an island footla&r: some

organisms located on mountaintops may also be foarttde valleys,

while others may be restricted to the peaks.

3.2 Theory of Island Biogeography

The theory of island biogeography proposes thantimaber of species
found on an undisturbed island is determined by ignation and
extinction. And further, that the isolated popwas may follow
different evolutionary routes, as shown by Darwiolsservation of
finches in the Galapagos Islands. Immigration amiigeation are
affected by the distance of an island from a soofamlonists (distance
effect). Usually this source is the mainland, dutan also be other
islands. Islands that are more isolated are lekslylito receive
immigrants than islands that are less isolated.

The rate of extinction once a species manages ltmise an island is
affected by island size (area effect or the speaiea curve). Larger
islands contain larger habitat areas and opportgnibr more different
varieties of habitat. Larger habitat size reduckes probability of
extinction due to chance events. Habitat heteragemecreases the
number of species that will be successful after ignation.

Over time, the countervailing forces of extinctemd immigration result
in an equilibrium level of species richness.

Modifications

In addition to having an effect on immigration stésolation can also
affect extinction rates. Populations on islandg #ra less isolated are
less likely to go extinct because individuals fréme source population
and other islands can immigrate and “rescue” thpufation from
extinction (rescue effect).

In addition to having an effect on extinction, rellasize can also affect
immigration rates. Species may actively targetdanglands for their
greater number of resources and available nichrearger islands may
accumulate more species by chance just becauseatbdgrger (target
effect).
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3.3 Influencing Factors on Island Biogeography
These include:

Degree of isolation (distance to nearest neighbanuo, mainland)

Length of isolation (time)

Size of island (larger area usually facilitatesagee diversity)

The habitat suitability which includes:

Climate (tropical versus arctic, humid versus agid,)

Initial plant and animal composition if previousiytached to a

larger land mass (e.g. marsupials, primates)

The current species composition

. Location relative to ocean currents (influencesiant, fish, bird,
and seed flow patterns)

o Serendipity (the impacts of chance arrivals)

o Human activity.

4.0 CONCLUSION

Island biogeography explains the richness of spedre natural
communities. The concept has been explained by aeeories which
have been modified over the period. The speciémess is affected by
certain factors like human interference, climatejrrent species
composition amongst others.

5.0 SUMMARY
In this unit, you have learnt the:

) factor that influences species richness in a nataamunity
) theories that explain island biogeography.

6.0 TUTOR-MARKED ASSIGNMENT

With reference to a named location, state the factibat make such
location described biogeographically as an island.

7.0 REFERENCES/FURTHER READING

MacArthur, R. H. & Wilson, E. O. (1967). The theoof island
biogeographyhttp://books.google.com/bodks

Albert, J. S. & Reis, R. E. (2011MHistorical Biogeography of
Neotropical Freshwater FishedJniversity of California Press,
Berkeley. 424 pp.
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1.0 INTRODUCTION

The growth and the nature of plants in an area ribpa&rgely on the
climatic situation of a given area. The relatiopshetween climate and
vegetation is examined in this unit.

2.0 OBJECTIVES

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

o explain how climate affects vegetation
o evaluate how vegetation affects climate
. describe with particular reference to Nigeria, tinéeraction

between climate and vegetation.
3.0 MAIN CONTENT
3.1 Relationship between Climate and Vegetation

Generally, the climate of a place or a region iaflces the type of
vegetation to be found in such region. Moisturetent) availability of
nutrient in the soil depends on the climatic candg of an area. These
in turn determine the type of vegetation that canfdund in a given
place .Koppen's climate classification system wasoray the firsts
attempts to establish gquantitative relationshipswvben climate and
vegetation on a global scale. Holdridge used tluleeatic variables
(predictors) - annual precipitation, bio-temperat@temperature above
0°C), and ratio of mean annual potential evapop@ason to mean
total annual precipitation - to separate 38 climatife zones” from
each other.
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On a global average, of 100 units of energy engettre global climate
system, 46 are absorbed by the surface and 31xatemged in the
form of sensible and latent heat. Vegetation inftes the absorption of
energy by the surface via modification of the scefalbedo as well as
via alteration of energy partitioning between sklesiand latent heat.
Additionally, vegetation modifies the surface ronghs length. These
processes are accounted for by soil-vegetationsgihere transfer
schemes (SVAT) which serve as land surface modwlahin
atmospheric general circulation models (GCMs).

In regions with strong zonal atmospheric circulatibke the northern

middle latitudes, the effect of local vegetatioracpes on the regional
climate may be smaller than the effects due to sinanges in remote
regions. At the same time, changes in vegetatimercaffect not only

the region with altered vegetation, but also neagliimg regions. The
local effect is most pronounced for temperatureyeggetation changes
directly affect the local radiative budget.

Changes in vegetation also alter the evaporati@weyer, changes in
air moisture content may result in quite remote&# due to the long-
distance transport of moisture. For example, inoRarthere is a general
reduction in precipitation towards the continemtterior as the transport
of moisture from the Atlantic Ocean declines witktance to the ocean.
A substantial fraction of precipitation re-evapesat via plant

transpiration. The significance of water recyclmg a way of moisture
transport increases for continental regions. Thimsnges in regional
climate depend on both remote and local changesgatation.

3.2 Climate-vegetation Interaction in Sahara/SaHhdregion

The dependence of vegetation on climate in sultedbpileserts and
semideserts can in a first approximation be expakss terms of

precipitation because the vegetation productivétysirictly limited by

low water availability. Vegetation does not comelgtcover the land
surface. The drier the climate is, the scarcehés vegetation and the
greater is the fraction of bare soil. The physidahracteristics of bare
soil (albedo, roughness, and water conductivityjedifrom those of

vegetation cover. That, in turn, creates a basisttie influence of

vegetation on climate.

Low precipitation results in little vegetation coyveand the surface
albedo is determined by bare ground with a higleddb This positive
feedback supports a desert that is self-sustaimgthe other hand, if
there is more precipitation, there is more vegetatthis is darker than
sand so the albedo is lower, the surface temperasuhnigher, and the
gradient in temperature between land and oceamases, amplifying
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monsoon circulation and upward motion over the dege a result, the
summer rainfall in the region increases. Anothesitpe vegetation-
precipitation feedback active in the region is lbas& an ability of
vascular plants to transpire water from the soilhhancing
evapotranspiration in comparison with bare ground.

3.4 Nigerian Vegetation: Case Study of Relationship bateen
Vegetation and Climate

Nigeria has a tropical climate with sharp regionatiances depending
on rainfall. Nigerian seasons are governed by tlowement of the

intertropical discontinuity, a zone where warm, stoair from the

Atlantic converge with hot, dry, and often dustdadair from the Sahara
known locally as the harmattan. During the sumntbBg zone of

intertropical discontinuity follows the sun northndla As a result, more
and more of the country comes under the influerfcenasture-laden

tropical maritime air. As summer wanes, the zon#étsslsouthward,

bringing an end to the rainy season. Temperatuesigh throughout
the year, averaging from 25° to 28°C (77° to 82°IR).the higher

elevations of the Jos Plateau, temperatures aveP2j€ (72°F).

Northern Nigeria typically experiences greater temafure extremes
than the south.

Rainfall varies widely over short distances andrfrgear to year. Parts
of the coast along the Niger Delta, where the raegson is year-round,
receive more than 4,000 mm (160 in) of rain eacar.y®dlost of the

country's middle belt, where the rainy seasonsstarpril or May and

runs through September or October, receives fr@0lio 1,500 mm

(40 to 60 in). Within this region, the Jos Plateageives somewhat
more rain, due to its higher elevation. In the dgvanna regions,
rainfall is especially variable over distance aimdet The region along
Nigeria's northeastern border receives less th@&naf (20 in) of rain

per year, and the rainy season lasts barely thoeghs.

Climate (particularly rainfall) has an importantflience on the
distribution of vegetation in Nigeria. There aren tmain vegetation
zones: the Sahel, Sudan and Northern Guinea zaqlwss.Plateau,
Montane forest and grassland, Rain forest, Oil pabmsh, Southern
Guinea zone, Swamp and Mangrove forest. These mnzajoes have
different vegetation types which can be furtherdsulded into coastal
forest and mangrove, deltaic swamp forest, swamgstaand wooded
savanna, secondary forest, mixed leguminous woodadanna.
Isoberlinia savannaAfzeliasavanna and semi-deciduous forest, plateau
grass savanna, mixed Combretaceous woodland, wosdednna,
mixed wooded savanna, floodplain compl&grghumgrass savanna,
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Burkeo Africanasavanna, wooded tropical steppe and moist lowland
forest.

Vegetation also varies dramatically at both theonal and local level
in relation to climate, soil, elevation, and humanpact on the
environment. In the low-lying coastal region, mangs line the
brackish lagoons and creeks, while swamp forestgmohere the water
Is fresh. Farther inland, this vegetation gives wayropical forest, with
its many species of tropical hardwoods, includirghogany, iroko, and
obeche. However, only in a few reserves-protecteth fthe chainsaw
and the farmer-is the forest's full botanic divigrsntact. Elsewhere,
forest is largely secondary growth, primarily oesjes like the oil palm
that are preserved for their economic value.

Immediately north of the forest is the first wavesavanna: the Guinea,
or moist, savanna, a region of tall grasses anesir&@he southern
margins of the Guinea savanna-which has been scedltoy humans
that it is also called the derived savanna-wereateck by repeated
burning of forest until only open forest and grassl were left. The
burnings decimated important fire-sensitive planpeces and

contributed to erosion by removing ground coveroplcal forest is

giving way to the Guinea savanna at such a ratetkigaonly forests

expected to survive the next generation are inrvese Beyond the
Guinea savanna lies the drier Sudan savanna, @regishorter grasses
and more scattered, drought-resistant trees sutttedsobab, tamarind,
and acacia. In Nigeria's very dry northeastern egrthe semidesert
Sahel savanna persists. Throughout these driemsasadrought and
overgrazing have led to desertification-the degiiadaof vegetation and
soil resources.

4.0 CONCLUSION

The interaction between vegetation and climate been explained in
this unit. The climate of an area generally inflees the type of
vegetation to be found in such area and the typ@larfts and the
activities influence the climatic conditions to faliin an area. Nigerian
vegetative distribution shows a clear example efithieraction between
climate and vegetation.

5.0 SUMMARY

In this unit, you have learnt that:

. climate and vegetation influence each other

) the climatic factors like temperature and tempeesatffect the

growth of plant and the type of vegetation to benfb in an area
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while vegetation affects climatic factor like huntyd
) the vegetation distribution in Nigeria is a typiexiample of how
climate affects vegetation.

6.0 TUTOR-MARKED ASSIGNMENT
I Explain how rain fall and temperature affect e&gion of an
area.

. Describe the vegetative zone of Nigerian linksuch to the level
of rainfall.

7.0 REFERENCE/FURTHER READING

Woodward, F. I.Climate and plant distributiogCambridge University
Press, 1987). 174 pp.
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1.0 INTRODUCTION

This unit introduces you to the close relationgbgtween soil type and
vegetation.

2.0 OBJECTIVE

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

. describe the relationship between soil type anetatmn.
3.0 MAIN CONTENT

3.1 Influence of Vegetation on Soil Type

A close relationship between soil type and vegetdainds to develop
as soils begin to form. Vegetation plays an impdrtpart in the

formation of soils from solid rock. The acids reded by the roots of
some plants act to breakdown the rock on whictstileis forming. The

vegetation on a soil is particularly important upplying the soil with

precious organic matter. There is often a closaticeiship between the
vegetation and the soil, the vegetation supplyisglying remains to the
soil and the soil converting them into nutrientstee vegetation can
continue to survive and develop in years aheadfef@int types of

vegetation give rise to different forms of orgamatter in soils. The
different soil processes and the potential plafiuamce on them are
shown below.
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S/N | Soil process Defining soil Potential plant

characteristic influence on process

1 Sorption Temperaturd) | Low, shading

Kd of | High, root exudates
adsorption, pH

Solution  ionic| None to low
strength ()

2 Desorption/dissolution T Low, shading

Kd of | High, root exudates
desorption, pH
U None to low
3 Mineralisation/ Volumetric High, transpiration

immobilisation water contentd)
T High, shading
Organic  matter High
quality
Enzyme High, phosphatase
concentration exudation

4 Mass flow Hydraulic High, transpiration

conductivityq effect onq

Bulk density ) | Low to medium, root
action

Pore-size Low to medium, root

distribution action

Solution Low to medium, root

concentration exudates

(Ch)

5 Diffusion Impedance High, transpiration
effect on q, root
action on soll
structure

Kd Low to medium, root
exudates

Q High, transpiration

r, pore-size| Low to medium, roof

distribution action

Cl Low to medium, root

exudates

Growth of plants and activities of plants also depen the nature of
soils. Soil types with high sandy particles haves levater retention
capacity with high porosity. With the high porosisyich soils have little
retention of nutrients hence support little vegetatin the case soils
with high level of fine particles, water retentie very high and the
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pore spaces are easily filled with water. This pedugaseous exchange
between the atmosphere and the soil making thesbié more or less
in aerobic in nature. Such soils support few plaagsorganic matter
accumulation is usually poor. In soil types withgthiclay particles,
positively charged minerals are usually retainedhgyparticles. Plants
usually exchange hydrogen ions for such nutriddtsvever, since the
clay particles do not usually retain negativelyrgea ions like nitrates,
soil types with high clay contents have low nitrogm®ntents and do not
support plants with high nitrogen demands. Loarhtgpes sufficiently
retain water and nutrients while still allowing fenough drainage to
provide air spaces in the soil. Such solil typevesldor growth of plants.

The humus content of soils also affects the gravfthlants. Humus has
the capacity to absorb and swell with water andnkhas water is
gradually released from it. These alternating anglland shrinking
aerate the soil. Also as decomposers work on tmeukynutrients are
released to the soil which is taken up by plantsnégally, soil types
with10-20% are favourable to plant growth whilel 9gpes with less
than 10% or more than 90% humus are not good &ort growth.

4.0 CONCLUSION

The different ways that soil type affects vegetatamd vice versa have
been highlighted in this unit. While the nature aaxtives of plants
affect soil processes, the type of soil influenaed determines the type
of vegetation found in an area.

5.0 SUMMARY
In this unit, you have learnt how the nature anétgf soil influence the

type of vegetation in an area and how soil processe affected by
vegetation.

6.0 TUTOR-MARKED ASSIGNMENT
I Explain how plants affect soil formation process

. How do soil particle sizes affect the water amditrient
availability to plant.

7.0 REFERENCE/FURTHER READING
Dallman, Peter F. (1998Plant Life in the World's Mediterranean

Climates California Native Plant Society, California: Uensity
of California Press, Berkeley.
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