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PREFACE
Animal life which includes mammals, birds, reptiles, fishes and amphibians on the earth has

evolved and developed in incredibly conducive geographical environment. Here, climate, an
amalgamation of temperature, precipitation (rainfall, snowfall and hailstorm), humidity in air, moisture in
soil, and wind condition, plays a dominant role, as it gives rise to varying nature of vegetation from micro
flora to dense forests of gigantic trees. It, thus, provides strong base for the origin and growth of varying
animal species and creates different types of food webs. Physiographic relief which includes nature of
landscape and slope along with nature of soils, rocks and minerals adds another dimension for the animal
life. In nutshell, great variations of animals in terms of their species, their numbers, their population, their
absence and presence, their richness and evenness giving rise to charming zoo diversity are determined
by geographical factors. Thereafter comes human factor.

Since the dawn of human civilization, man made distinction between domesticated and wild
animals, and has been engaged himself in ruthlessly kiliing of wild animals not only for fulfilling of
some of his quite essential needs, but also for his pleasure. It led to steady decline of wild animals.
Growing human population and rapid growth of cultural landscape (conversion of animal habitats into
agriculture fields, roads and railways, mining sites, industrial sites, big dams, canals, etc.) accelerated
the pace of declining animal species and their population. In other words, today, zoo diversity is in
immense threat. Keeping this in mind, the authors have made a minute effort in this book entitled Zoo
Diversity: A Study of Rajnandgaon-Kabirdham District, Chhattisgarh (India) based on an inter-
disciplinary research carried out jointly by the Departments of Geography and Zoology, Govt.
Digvijay College, Rajnandgaon (C.G.).

The book has been divided into 6 chapters. First Chapter – Introduction – discusses statement
of the problem, objective, hypothesis, database, methodology and review of literature. Second
Chapter – Study Area – describes Geographical Personality and Cultural Traits of the region.
Third Chapter is devoted to Zoo Diversity: Concepts, Theories and Geographical Distribution
on the key components like Development, Diversity, Disparity, Richness, Evenness and methods of
calculating diversity. It will provide some basic understanding to the readers. Chapter IV –
Classification based on modern classification given by Parkar and Haswell (2014) and revised and
largely written by Marshall and William presents classification of animal species found in the study
area. Plates along with salient features of classes and classification of the animals found during the
survey would enhance the comprehensibility of the readers, particularly the students. Chapter V –
Nature of Zoo Diversity and its Correlates based on both secondary and primary data unravels
levels of Zoo diversity of mammals, fishes, amphibians, reptiles and birds. Distribution of Wildlife
based on the first Census on wildlife in Rajnandgaon District by Forest Subdivision also demonstrates
the ground reality about the wild animals of the study area. Correlates of Zoo diversity discusses the
nature and degree of relationship between percentage of forest land and also between concentration of
forest land and a host of social, demographic and economic factors. Its ‘t’ value helps in testing the
hypothesis. Here, both the dependent variables percentage of forest land and concentration of forests land
have been taken as ‘proxy’ dependent variables of zoo diversity. These dependent variables have also
been regressed with independent variables to test the hypothesis. Summary of Conclusions has been
presented in at the end of the book.

It is expected that this piece of research work published in the form of a reference book will be
useful not only for the students, researchers and teachers, but also for the planners, administrators,
and conservators of zoo diversity.
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Structure

1.1 Statement of the Problem

1.2 Objectives of the Study

1.3 Hypothesis

1.4 Database

1.5 Methodology

1.6 Review of Literature

1.1 STATEMENT OF THE PROBLEM
The Earth also known as the living planet consists of two important forms of life on its

surface and in the ocean water – the Flora and the Fauna. The first encompasses all types of
vegetation ranging from phytoplankton to huge trees; and act as primary producers. On the other
hand, the fauna includes all forms of animals; their respective order is fishes, amphibians, reptiles,
birds and mammals, which have their own distinctive characteristics. They are divided into
primary, secondary and tertiary consumers in the ecosystem. The animals vary greatly in terms of
number of species, its population, its absence, and presence in a region, and so on. Such variation
has high correspondence with the presence and absence of nature and areal coverage of vegetative
life. The term pertaining to animal life is ‘Zoological’ and the short form is ‘Zoo’.

The animal life on the earth since evolution of species has been discussed in length and breadth by
Charles Darwin. It has evolved and developed in conducive geographical environment that includes
climate (It is an amalgamation of temperature, precipitation, humidity in air and soil, and wind condition),
nature of slope, soil, rocks and minerals, etc. Growth of floral and faunal life went on unabated for
millions of years till today in many virgin parts of the earth. But its natural system got eclipsed in a sizable
part of this planet with the emergence of man on the horizon. Surprisingly, man who features amongst the

Chapter One

INTRODUCTION
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animals, and whose very existence was and is dependent upon animals, today has become the chief culprit
of declining biodiversity in general and animal/Zoo diversity in particular.

1.2 OBJECTIVES OF THE STUDY
Statement of the problem provides the background of the definite area of research to be

undertaken by the researcher. It gives some concrete ideas about objectives which are hidden there.
But there arises a need of its enlisting, as it not only provides better clarity by pinpointing them, but
also helps in making the study centered on them. Thus, they provide a strong pivot of research. That is
why the researcher wants to enlist the important objectives at this juncture. The following objectives
have been set out for investigation on this problem.

1. To find out Zoo diversity in the study area.
2. To map out zoogeographical regions in the study area.
3. To analyse the extinct and endangered animals in the study area.
4. To find out relationship of zoo population/Zoo diversity with geographical, social, economic

and demographic factors.
5. To create awareness for conservation of wild flora and fauna among the tribal and rural folks.

1.3 HYPOTHESIS
Originated from the Greek word – ‘hypo’ meaning half and ‘thesis’ meaning truth, hypothesis

means half truth of any assumption made to reveal the truth. Although an assumption is based on
strong argument, its possibility of being true is fifty-fifty. This indicates that it may stand true, or may
be rejected. This clearly points out that assumption needs one or two variable(s) for the investigation.

A hypothesis may be defined as a logically conjectured relationship between two or more
variables, expressed in the form of a testable statement. Relationship is proposed by using strong
logical argumentation. This logical relationship may be part of theoretical framework of the study.
Formulation of hypothesis is made by taking one or two variable(s). It can be made in the four
following ways:

1. Zoo diversity in the study area is higher than average in the tribal belts.
2. The magnitude of zoo diversity is associated with the area under forest cover.
3. Level of zoo diversity is positively related with the share of forests in the total geographical area.
4. Level of zoo diversity has significant positive relationship with the share of forests in the total

geographical area.

First hypothesis contains only one variable. The second one has two variables which have been
shown to be associated with each other but the nature of association has not been specified (non-
directional relationship). In the third hypothesis, we have gone a step further where in addition to the
relationship between the two variables, the direction (positive) has also been given. In the fourth
hypothesis, one finds significance of relationship, generally at po.o5 (i.e. At 5 per cent).
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In the following discussion, you will find these hypotheses being quoted as part of the example.
There are four types of hypothesis. They are Descriptive Hypothesis, Relational Hypothesis,
Correlation Hypothesis and Explanatory (Causal) Hypothesis.

1.3.1 Descriptive Hypothesis

It contains only one variable also called UNIVARIATE hypothesis. Descriptive hypothesis
typically state the existence, size, form or distribution of some variable. The first hypothesis contains
only one variable. It only shows the distribution of the level of commitment among the officers of the
organisation which is higher than average. Such a hypothesis is an example of a Descriptive
Hypothesis. Researchers usually use research questions rather than descriptive hypothesis. For
example, a question can be: What is the level of Zoo diversity in the study area?

1.3.2 Relational Hypothesis

These are the proposition that describe a relationship between two variables. The relationship
could be non-directional or directional, positive or negative, causal or simply correlational. While
stating the relationship between the two variables, if the terms of positive, negative, more than, or less
than are used, then such hypothesis are directional because the direction of the relationship between
the variables (positive/negative) has been indicated (hypothesis 3 and 4). These hypotheses are
relational as well as directional. The directional hypothesis is the one in which the direction of the
relationship has been specified. Non-directional hypothesis is the one in which the direction of the
association has not been specified. The relationship may be very strong but whether it is positive or
negative has not been postulated (hypothesis 2).

1.3.3 Correlation Hypothesis

It states merely that the variables occur together in some specified manner without implying that
one causes the other. Such weak claims are often made when we believe that there are more basic
causal forces that affect both variables. For example: level of Zoo diversity is positively associated
with the share of forest land. Here, we do not make any claim that one variable causes the other to
change. That will be possible only if we have control on all other factors that could influence our
dependent variable.

1.3.4 Explanatory (Causal) Hypothesis

It implies the existence of, or a change in, one variable causes or leads to a change in the other
variable. This brings in the notions of independent and independent variables. Cause means to “help
make happen.” So, the independent variable may not be the sole reason for the existence of, or change
in the dependent variable. The researcher may have to identify the other possible causes, and control
their effect in case the causal effect of independent variable has to be determined on the dependent
variable. This may be possible in an experimental design of research. Hypothesis is made on the basis
of the objective of the study stated above. It makes the study more scientific, as its testing helps in the
formulation of theory.
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Here, it becomes obvious that hypothesis is made on the basis of the objectives of the study
stated above. It makes the study more scientific, as its testing helps in the formulation of theory. A few
hypotheses constructed for the proposed study are as follows:

1. A natural habitat extends over a sizably large area of land/water. If its size reduces, it cannot
afford the growth of animal population and its diversity, as had been doing in the past. It is,
therefore, assumed that size of forest cover is positively related with magnitude of Zoo
diversity.

2. Tribal population, social, economic and demographic factors would have negative impact on
Zoo diversity.

1.4 DATABASE
The word “data” used to be considered the plural of “datum”. “Data” is most commonly used in

the singular, as a mass noun (like “information”, “sand” or “rain”). It is a set of values of qualitative or
quantitative variables. It is collected and analyzed to create information suitable for making decisions.
A general concept of data refers to the fact i.e, some existing information, e.g., total enrolment,
enrolment of boys, enrolment of girls, total teachers, etc. Information which contains varying
characteristics in a documented form is “information”, e.g., teacher-student ratio. Beynon-Davies
differentiates between data and information. Data is a series of symbols, where the symbols are used to
as body of facts or information.

Knowledge is Self Study Report of your institution, which provides knowledge on the aspects
like SWOT. It contains practical information on the best way to achieve set aims and objectives.
Wisdom is the status of a person in possession of certain “knowledge” who also knows under which
circumstances it is good to use it.

Data is of diverse nature such as raw data, field data and experimental data. Raw data is
unprocessed data. It is a collection of numbers and characters. Data processing commonly occurs by
stages. The “processed data” from one stage may be considered the “raw data” of the next. Field data
is raw data. It is collected in an uncontrolled in situ environment whereas Experimental data is one that
is generated within the context of a scientific investigation by observation and recording.

There are two types of data – source-wise and nature-wise. Sources of data are of two types –
Primary and Secondary. Primary data is first hand data generated by the researchers either through
structured questionnaires, schedule and through interviews. Secondary data, on the other hand, relates
with institutions, agencies, departments and NGOs, which publishes data at different time intervals.
One can add third source that is tertiary as it related with published reports, books, monographs, etc. in
which data may be used for an analysis purposes. As far as the nature of data is concerned, it is also of
two types, i.e., Quantitative and Qualitative Data. Here, quantitative data is in the form of numbers,
quantity, weights, i.e., in digital form; while qualitative data is in the form of quality, categories, and
notations.
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1.5 METHODOLOGY
Method is a mode of procedure related to an orderly, logical and systematic way of inquiry,

investigation and presentation of research report. Here, it includes various methods like sampling
method, statistical, cartographic, descriptive, comparative and analytical ones. This study will use
primary and secondary data. Primary data will be generated from the field using schedule and
questionnaire. Secondary data will be collected from forest department, meteorological department,
agriculture department, Census of India, etc.

There are four methods of data collection namely experiments, sample surveys, observational
studies, and interview. Classification of wild animals, regionalisation method, Statistical techniques
(basic and advanced statistics, e.g., mean, mean deviation, standard deviation, coefficient of
correlation, correlation, regression and student’s t-test, Chi-squared test and F test for level of
significance and hypothesis testing), cartographic technique and sampling method for generation of
Primary data from the elderly people residing within the forests. A total of 400 households have been
randomly chosen to fill up structured questionnaires on tribal’s outlook and experiences on nature and
status of Zoo diversity, causes of its decline and efforts made to preserve and enrich it.

1.6 REVIEW OF LITERATURE
This section provides review of published books and articles on the related areas with the aim of

knowing what has been done so far in the related field in terms of nature of materials used and
techniques applied for the analysis. Thus, it helps not only in using of more and more field observation
based data but also in adopting the analysis with old and new methodologies for newer research.

Ved Prakash, 2012, “Development of Wildlife in Arid Region of India”, Annals of the
Rajasthan Geographical Association, No. XXIX, pp. 133-144.

The paper on “Development of Wildlife in Arid Region of India” is in fact a useful narrative of
wild mammals, birds and reptiles in the hot and dry tropical desert of India. It discusses the human
effort to protect wildlife by creating ‘wildlife refuge’ known as parks and sanctuaries namely Gajner,
Taal Chhapar, Kejreli, Dhawa, Doli, Guda Bishnoi, Lohawat, Jamba, and Mukam. The credit goes to
the followers of Lord Jambheswar (15th century A.D.) who preached 29 (bees + noie) principles. They
are today known as Bishnoi who have taken their guru’s conservation renaissance as a movement in
this region resulting in rich zoo diversity of mammals, birds and reptiles. A long list of the protected
wildlife in Rajasthan is a testament of this sincere human effort made in this region, and asks for
similar act from the people inhabiting different areas of the country in particular.

Jagetiya, B.L. and A. Soni, 2012, “Biodiversity Status of India and Rajasthan: Challenges
and Conservation Strategies”, Annals of the Rajasthan Geographical Association, No. XXIX,
pp. 152-162.

The paper entitled “Biodiversity Status of India and Rajasthan: Challenges and Conservation
Strategies” is a brief secondary data based account of biogeographic zones of India and Rajasthan,
floral and faunal diversity in India in general, and in Rajasthan in particular. It presents a list of
endangered plants and important wildlife of Rajasthan in a tubular form as its challenges, and mention
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of two conservation strategies of In-situ and Ex-situ as a custom. It draws two maps on biodiversity
zones, one for India, and other for Rajasthan; and provides useful tables on number of species in major
groups of plants and microorganisms (for India and world), endemism in India, and floral diversity in
India. It is fruitful in knowledge enhancement rather than analysis.

Xiang Zuo-Fu Xing-Cai Liang, Sheng Huo and Shi-Lai Ma1, 2004 “Quantitative Analysis
of Land Mammal Zoogeographical Regions in China and Adjacent Regions”, Zoological Studies,
43(1): 142-160.

The present paper investigates land mammal by taking up China and adjacent zoogeographical
regions. Distribution of mammals over the space is not ubiquitous due to distinct geographical
condition suited to different mammalian groups; thereby zoogeographical regions emerge as a natural
process. The study derives materials from the secondary source. It uses zero order correlation matrices
as advanced statistical technique for first time in the analysis of zoogeographical regions, which
includes distribution of 577 land mammal species. The correlation matrix run on the basis of presence
(1) and absence (0) of all 577 land mammal species spreading over all 12 zoogeographical regions of
the study areas concludes that the QZ should be regarded as a sub-region of the PR and the boundary
between the PR and OR is strong. The authors suggest that one should use an objective method, such
as quantitative analysis, rather than a subjective method, such as visual analysis, when analyzing the
zoogeography of a region in the future.

Myers Phil, 2015, “Animalia Animals”, in Tanya Dewey (ed.), Animal Diversity Web, pp. 1-25.

This is a comprehensive write-up on mammalian diversity of the world. The paper is narrative in
nature, which has included all the necessary parameters related to the subject, such as diversity,
biogeographic regions, habitat, physical description, behavior, communication and perception, food
habits, predation, role of ecosystem, positive and negative economic importance for humans and
conservation status. The paper is good source of knowledge about the different aspects of the
mammals of the world.

MoEF Govt. of India and Kalpavriksh, 2004, National Biodiversity Strategy and Action Plan,
India: Final Tech., Report of the UNDP/GEF Sponsored Project, New Delhi.

The Final Technical Report on “National Biodiversity Strategy and Action Plan, India” covers all
aspects of biodiversity starting from its profile (Components, Range, Global Position and Current Status of
Biodiversity) to importance and uses. Its base –– Bioclimatic Regions of India that have given rise to 10
distinct Biogeographic Zones, follows the profile. These zones are in fact natural ecosystems. Therefore, they
have their own spatial extension. It also presents fruitful Biogeographic Classification of India.

Biodiversity has developed as natural system on both land and water which is known as Natural
Terrestrial Ecosystems or Natural Aquatic Ecosystems. Since these ecosystems have been disturbed by
the human activities in the development process, the project has rightly covered the issue of threatened
faunal species in India, which is clearly visible in table threat category. There is a useful list of
threatened and extinct species of vertebrates of India. The work has also covered domestic livestock
diversity of India by taking up agro-climatic zones. In the end, importance and uses of biodiversity in
India covers areas like, Ethical Values, Livelihoods, Health, Food Security Values, Economic Values,
Scientific Values, Cultural Values, and Aesthetic Value.
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Semple, Ellen Churchill, 1911, Influences of Geographic. Environment, New York: Henry
Holt and Company.

This work of Miss Semple thoroughly investigates influences of environment on man’s physical
appearance, his economic activities, food habits and social organisations by citing examples from
varying geographic terrains, altitude, climate and natural obstructions. One reaches at the conclusion
that diverse physical environment has produced diversity in human activities and their phenotypes
look. It, therefore, provides a clear understanding for the study of analysis of Zoo diversity in a
geographic region, and seeks the role of human impact on it.

Wildlife Rescue and Rehabilitation and Research Project, Center for Wildlife, Cape
Neddick 385 Mountain Rd, York, ME 03909, United States.

It begins with animal classification of domestication and tame, wildlife and animals in captivity
and put them in four categories such as Problem Animals, Injured Animals, Unwanted Pets and
Animals born on Harness. It then presents definitions of biological diversity (biodiversity) which is the
“totality of genes, species, and ecosystems of a region”. This general definition traditionally identifies
biodiversity at three levels, i.e., species diversity, ecosystem diversity and genetic diversity. In 2003,
Professor Anthony Campbell at Cardiff University, UK and the Darwin Centre, Pembrokeshire,
defined a fourth level of biodiversity, i.e., Molecular Diversity.

It also discusses fundamental classification of biomes like Terrestrial (land) biomes and Aquatic
biomes (including freshwater biomes and marine biomes) and the role of geographic factors like
climate, latitude (arctic, boreal, temperate, subtropical, tropical), humidity (humid, semi-humid,
semiarid, and arid), elevation and seasonal variation of rainfall resulting in dry summer and wet winter.

It also discusses about Endangered Species, a population of organisms, which is at risk of
becoming extinct because either few in numbers, or threatened by changing environmental or
predation parameters. The International Union for Conservation of Nature (IUCN) has calculated the
percentage of endangered species. According to the Smithsonian Animal Reference Guide “Animal”
and the IUCN list, the following Harnas animals are listed as:

Endangered – African Wild Dog – Lycaon pictus

Threatened (IUCN list) – Mountain Zebra – Equus zebra –

Near Threatened – Brown hyena – Parahaena brunnea and Leopard – Panthera pardus –

Vulnerable – Lion – Panthera leo and Cheetah – Acinonyx jubatus

Vulnerable (IUCN list) - Cape Griffon vulture – Gyps coprotheres

It mentions various ways to help conserve wildlife such as making a donation towards a specific
cause, adopting an animal, or making a donation in a friend’s name as a gift, visiting us, enlisting in
our voluntourist program, buying our merchandise from our shop and joining our social media
platforms to keep updated with the latest news, and to share it with your friends to spread awareness.
Harnas uses GPS (Global Positioning System) technology to track and monitor animals released into
the wild. This helps in studying the animals in their natural surroundings without interference.
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Laurence, Doctor Rabotovao, Biology 2: Animal Diversity, African Virtual University
http://creativecommons.org/2015

Module on animal diversity is based on the social constructivist theory of learning. Learners
construct their own understanding and develop their own skills, both individually and as part of a peer
group. It is divided into four learning units: General Characteristics of Animals, Evolutionary Trends
in Animals, Classification of Animals, and The Importance of Animals. It concludes that there is no
single overarching effect of diversity on either productivity or stability. The realised effects will
depend heavily on environmental context and the time scale over which the effects are studied.
However, it has become obvious that biodiversity is indeed important for both managed and natural
ecosystems, though the relative contributions of diversity and composition remain unclear. It is,
therefore, necessary for legislators to understand the basic science in order to maintain diversity at its
current levels. If current human growth and resource management patterns do not change, it is likely
that we will lose many important species, and the ecosystems of the world may never recover.

Holt Ben G., et.al., 2013, “An Update of Wallace’s Zoogeographic Regions of the World”,
Article (PDF Available) in Science, 339(6115): 74-78 · January 2013 with 2, 153 Reads doI:
10.1126/science.1228282

The authors have attempted to produce biogeographic maps, which focus on the distribution of
species. A global map of zoogeographic regions has been generated by combining data on the
distributions and phylogenetic relationships of 21,037 species of amphibians, birds, and mammals. They
have identified 20 distinct zoogeographic regions, which are grouped into 11 larger realms. Spatial
distributional data show that the phylogenetic composition of vertebrate assemblages is higher in the
Southern than in the Northern Hemisphere. The integration of phylogenetic information provides valuable
insight on historical relationships among regions, permitting the identification of evolutionarily unique
regions of the world. The maps are typically drawn without phylogenetic considerations.

Kate E. Jones and Kamran Safi, 2011, ‘Global Biodiversity of Mammals’, The Zoological
Society of London and the Max Planck Institute for Ornithology.

Mammals have incredible biological diversity, showing extreme flexibility in eco-morphology,
physiology, life history and behavior across their evolutionary history. The macro ecological and macro
evolutionary processes underpinning past and present biodiversity patterns are only beginning to be
explored on a global scale. It is also particularly important, in the face of the global extinction crisis, to
understand these processes in order to be able to use this knowledge to prevent future biodiversity loss and
loss of ecosystem services. Unfortunately, efforts to understand mammalian biodiversity have been
hampered by a lack of data. New data compilations on current species' distributions, ecologies and
evolutionary histories now allow an integrated approach to understand this biodiversity. Reviewing and
synthesizing work on these new studies by exploring the past and present ecology and evolution of
mammalian biodiversity would be helpful to speculate about the mammals of our future.

MoEF and Kalpavriksh, 2004, National Biodiversity Strategy and Action Plan, India: Final Tech.,
Report of the UNDP/GEF Sponsored Project. MoEF, Govt.of India, and Kalpavriksh, New
Delhi/Pune.
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This report on ‘Biodiversity Strategy and Action Plan, India’ has covered all aspects of
biodiversity in India with specific headings such as Profile of Biodiversity in India, Components,
Range, Global Position and Current Status of Biodiversity, Natural Ecosystems, Biogeographic Zones
of India, Bioclimatic Regions of India, Natural Terrestrial Ecosystems, Forests Diversity, Desert
Diversity, Grassland Diversity, Aquatic Diversity and Forest Cover and Land Use of India and Current
Status of each ecosystem.

Various facts clearly displayed through different useful tables, graphs and maps prove that India
is really a rich biodiversity region in the world. The analysis also reveals that there is a strong positive
relationship of animal diversity with climate, types of vegetation, physiography and other geographic
factors. This relationship can be understood by minutely looking at various maps and their
superimposition over each other. In the end, the work also highlights the scientific, cultural and
aesthetic values in order to conserve biodiversity.

Daniel Pincheira-Donoso, Aaron M. Bauer, Shai Meiri and Peter Uetz, 2013, “Global
Taxonomic Diversity of Living Reptiles”, March 27, 2013, doI: 0.1371/journal.pone.0059741

This paper analyses lineage taxonomic richness both within and among clades at different levels
of the phylogenetic hierarchy and the historical tendencies in the descriptions of new reptile species
from Linnaeus to March 2012. The study is based on a complete dataset of the entire world’s diversity
of living reptiles.

It reveals that reptiles are the second most species-rich group of amniotes after birds; most of their
diversity (96.3%) is concentrated in squamates (59% lizards, 35% snakes, and 2% amphisbaenians). In
strong contrast, turtles (3.4%), crocodilians (0.3%), and tuataras (0.01%) are far less diverse.

Most turtles and crocodilians were described early, while descriptions of lizards, snakes and
amphisbaenians are multimodal with respect to time. Lizard descriptions, in particular, have reached
unprecedented levels during the last decade.

Finally, despite such remarkably asymmetric distributions of reptile taxonomic diversity among
groups, the distributions of lineage richness are consistently right-skewed, with most clades
(monophyletic families and genera) containing few lineages (monophyletic genera and species,
respectively), while only a few have radiated greatly (notably the families Colubridae and Scincidae,
and the lizard genera Anolis and Liolaemus).

Therefore, such consistency in the frequency distribution of richness among clades and among
phylogenetic levels suggests that the nature of reptile biodiversity is fundamentally fractal (i.e., it is
scale invariant). Comparison of current reptile diversity with the global reptile diversity and taxonomy
known in 1980 reveals a substantial differences in the taxonomies (relative to 2012), even then the
patterns of lineage richness remain qualitatively identical, hence reinforcing our conclusions about the
fractal nature of reptile biodiversity.

Philip Hunter, 2007, “Human Impact on Biological Diversity: How Species Adapt to Urban
Challenges Sheds Light on Evolution and Provides Clues about Conservation”, Science and
Society EMBO Report, Apr; 8(4): 316-318. doi: 10.1038/sj.embor.7400951 PMCID:
PMC1852758
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This is a compilation work on how animals and plants respond to artificial environments of
numerous scholars working in the areas of biodiversity. Robert Snep et al. (2006), the Research
School for Socio-Economic and Natural Sciences of the Environment (SENSE), a joint venture of
eight Dutch universities talks about business parks, which are of value for biodiversity. He said,
referring to a recent study of 25 such sites around the Netherlands, in which 90 bird species were
identified, including 18 that are listed as endangered by national bodies or the IUCN. Business parks
exemplify how an artificial environment can be exploited and enhanced by conservation initiatives
which have three valuable properties: open spaces that can be cultivated for vegetation and wildlife;
buildings with large flat roofs that can be turned into green areas and used, for example, by ground-
nesting birds; and a tendency to be quiet at night, therefore providing havens for nocturnal animals.
Green roofs and other green spaces form ecological networks within cities that provide birds and
insects, as well as some plants, with a flexible ecosystem on a relatively modest total surface area.

John Marzluff, a Professor of Wildlife Science at the University of Washington (Seattle, USA).
Hans Slabbekoorn, an Assistant Professor in Urban Ecology and Bird Speciation at Leiden
University in the Netherlands. “Great tits have a repertoire of song types covering a wide frequency
range, are able to copy from neighbors after dispersal to their breeding territory, and seem to be able to
adjust to local artificial environment.”

Jesko Partecke, from the Max Planck Institute of Ornithology (Andechs, Germany), and
Gwinner, 2007 concluded that European blackbirds living in cities are more sedentary than their wild
brethren are; this genetic adaptation is probably driven by the reduced need for migration. Marzluff
views, analysis of diversity can be misleading, as it can be measured over different geographical scales.
If the same human-dominated local settings were replicated everywhere, species that do not like the
conditions would disappear together with their ecological niches.

Richard and White (2001) –– Human settlements tend to reduce diversity for various reasons,
for example by severing connections between patches of vegetation, and through horticultural or
agricultural activities that degrade and simplify ground cover while homogenizing plant diversity). In
turn, this is likely to diminish diversity among insects and animals that rely on plants for food or cover.

Hansen, Director of the Landscape Biodiversity Lab at Montana State University in Bozeman,
USA –– Even small human settlements in rural areas can exert an ecological impact on a much larger area.
According to Andrew, the effect of rural homes on native species’ population dynamics can be felt tens to
hundreds of kilometers away. “Human-caused mortality of grizzly bears on private lands may threaten
bear populations in Yellowstone National Park,” he explained. Bears are free to cross the borders of the
park; culling the animals on private land therefore reduces the numbers that enter the park.

Thus, urbanisation provides ready-made laboratories for studying evolution and adaptive
processes, and examining the influence of humans on flora and fauna creates the potential to mitigate
any negative effects.

Heath, A.C.G., 1977, Zoogeography of the New Zealand Tick Fauna, Tuatara: Volume 23,
Issue 1, July Wallaceville Animal Research Centre, Research Division, Ministry of Agriculture
and Fisheries, Private Bag, Upper Hutt.
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The origins of New Zealand’s tick fauna and its affinities with those of other countries in the
Pacific region have received little attention. The aim of this paper is to investigate the possible origins
and means of dispersal of our tick fauna and to place the New Zealand Ixodidae and Argasidae within
the framework of current biogeographically knowledge. The data used for this purpose come from a
large number of host and locality records and from publications on bird migration, geology and
vertebrate paleontology.
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