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ABSTRACT

The direct benefits of biological resources to humanity
(for food, fuel, fibre, medicines, drugs, and raw
materials for a host of manufacturing technologies and
purposes), and the intangible scientific, ethical/moral,
aesthetic, recreational values and the ecological
services (in protecting watersheds, cycling nutrients,
combating erosion, enriching soil, regulating water-flow,
trapping sediments, mitigating pollution, and controlling
pest populations) have been recognised for a long time.
However, biological resources have not been given due
care and attention by policy makers, planners, and the
public. Indeed, the large scale problems of population
growth and inappropriate development strategies are
degrading the land, water, and atmosphere and
progressively extinguishing the Earth's organisms and
habitats they inhabit. The great loss of biodiversity
suggests the need for conserving and managing it to
ensure sustainable development. The thesis discusses
some of the research areas/topics «critical to the
conservatidn of biodiversity. It highlights the
biological aspect as well as the socio-economic factors

and cultural context that must be considered in



successful., longterm conservation work and finally
proposes and briefly discusses a national biodiversity

conservation strategy to be drawn and implemented,

As part of conserving and managing biodiversity, it is
necessary to identify what is not known about
biodiversity and c¢reate the means to increase and
disseminate knowledge. The challenge of biodiversity
conservation, management, and research entails not only
gathering of information, but its management,
application, and communication. Provision of the
information needed to decision makers in monitoring,
formulating policy and designing programs to conserve
biodiversity is critical. To enhance the availability and
application of scientific information for managing and
conserving biological diversity, setting up computer
databases and inventories and networks and harnessing the
capabilities of remote sensing and geographic information
systems are examined. From this point of view, again, a
survey has been conducted on local institutions concerned
with biodiversity, the findings analyzed, current
problems and constraints identified. Prototype databases
for plants, animals, national parks, germplasms, referral

Vi



and reference services have been designed; strategies for
developing and implementing the databases discussed; and
a national biodiversity information and monitoring system

{NBIMS) proposed.
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CHAPTER ONE

1. INTRODUCTION

1.1 BACKGROUND INFORMATION AND JUSTIFICATION FOR THE

PROJECT

1.1.1 Biodiversity: Definition

Biological diversity (or biodiversity, as it has come to
be called) refers to the variety and variability among
living organisms and the ecological complexes in which
they occur. Diversity can be defined as the number of
different items and their relative frequency. For
biological diversity, these items are organized at many
levels, ranging from chemical structures that are the
molecular basis of heredity to complete ecosystems.
Thus, the term encompasses different genes, species,
ecosystems, and their relative abundance (OTA, 1987).
Species is the taxonomic category ranking immediately
below genus; it includes closely related, morphologically
similar. individual organisms that play a particular
ecological role. Species diversity refers to the variety
of different species. Genes represent the basic unit of
inheritance, the strands of deoxyribonucleic acid (DNA)

polymers that are found in the chromosomes in cell nuclei



and control the genetic identity of individual organisms.
Genetic diversity refers to the variety of genes. Whereas
species diversity normally refers to the diversity among
species, genetic diversity refers to the diversity with
in species. Ecosystem (derived from "ecological system")
refers to the functional system that 1includes the
organisms of a natural community together with their
physical environment. Ecosystem diversity is the

diversity among systems in a given area.

1.1.2 vValues, Benefits/Significance of Biodiversity

The direct benefit of biological diversity to humanity
are myriad: We depend on animal, plants, fungal, and
microbial species for food, fuel, fibre, medicines,
drugs, and raw materials for a host of manufacturing
technologies and PuUIrposes. The productivity of
agricultural systems is a result of our continual
alteration, over thousands of once wild plants and animal
germplasms, and still rests on interactions of diverse
organisms within agroecosystems. Genetic engineering,
especially in the pharmaceutical and food processing
industries, uses natural genetic diversity from sources
world wide. Biomedical research requires comparative
information on other species-models such as the mouse and

the fruit fly. Although such direct values of biological



diversity are not always reflected in market prices, they
are more amenable than other values to economic analysis:
hence most economists have focused on this aspect of

biological diversity.

Beyond such direct values, biological diversity provides
ecological services that are more difficult to calculate
with precision. Living organisms are an important part of
the processes that regulate the Earth's atmospheric
climatic, hydrologic, and biogeochemical cycles. The
dvnamics of these global processes were understood only
very recently, and discerning the functional role of
biodiversity within them remains a fundamental and
challenging question. This is especially important as we
seek to understand how biological systems may affect, and
be affected by, global climate change resulting from the

emission of green house gases in the atmosphere.

It is easier to comprehend (and measure) the ecological
services that biological diversity provides more locally
in protecting watersheds, cycling nutrients, combating
erosion, enriching soil, regulating water flow, trapping
sediments, mitigating pollution, and controlling pest
populations. As human activities alter landscapes and
ecological processes on larger scales, the need for

management and conservation of land. water. and marine



resources will require greater understanding of ecosystem
composition, structures, and functions. The value of

biological diversity in this sense is fundamental.

Finally, ethical and aesthetic concerns direct us to
respect, and strive toward rational management of the
world's heritage of biological resources. The non-
economic, intangible, and inherent values of biological
diversity take us beyvond the traditional realm of
sciences, into the realm of the arts and humanities,
language and history, religion and philosophy. These
varied forms of human perception and expression have a
fundamental stake in the fate of biological diversity.
Although the values they embody may be less quantifiable,
they are nonetheless real and pervasive. To regard
biological diversity only for its tangible economic and
instrumental values even where these might be fully taken

into account paradoxically reduces its value.

In sum, the diversity of life on Earth the variety of all
plants, animals, micro-organisms, and ecological systems
is the basis for our food and environmental security. It
is the source of food, fuel, clothing, shelter and
medicine besides its role in maintaining the Earth's life
support systems needed for the sustainable production of

these essentials. FAO's Director on the occasion of



World Food Day (WFD, 1993) stated: "Biodiversity is the
bases for the environmental health of our planet and the
source of economic and food security for the following

generations. Cut it off and we will not exist."

[quoted
in the Ethiopian Herald oct., 1993]. From the above
discussion, it is obvious that biodiversity is and must
be real concern of the people at global, national,
regional, local, and individual level. Next, we shall

examine the situation and perception on biodiversity in

developing and developed nations.

1.1.3 Loss of Biodiversisty and Its consequences

During the next 20 to 30 years, the world could lose more
than a million species of plants and animals primarily
because of environmental changes due to humans [UNESCO-
UNEP, 1992]. At 100 species per day, this extinction rate
will be more than 1000 times the estimated "normal"” rate
of extinction. The list of lost, endangered and
threatened species includes both plants and animals.
About 10% of temperate region plant species and 11% of
the world’s 9000 bird species are at some risk of
extinction. In the tropics, the destruction of forests
threatens 130,000 species which can live nowhere else.
This alarming rate of extinction is the global problem

which has kindled world-wide interest in biodiversity.



The Convention on Biological Diversity, signed by over
150 countries (including Ethiopia) at the Earth Summit
at Rio De Janeiro in June 1992, to provide a broad legal
framework for conserving and utilizing biodiversity of
all nations was made necessary in response to the
pressing demand for attending to the near-crisis

situation.

The degradation of ecosystems throughout the world has
been well documented by scientists and 1is now widely
reported in the media. The degradation of natural
ecosystems and  habitats, and the loss of their
characteristic species diversity, are occurring in nearly
every part of the globe as human population and their
support systems expand . We are at a critical juncture
for the conservation and study of biological diversity;
such an opportunity will not occur again (NAP, 1992). The
Earth's biota is experiencing its greatest episode of
species loss since the end of the Cretaceous Era 65
million years ago. More importantly, it is the first mass
extinction event that has been caused by a single
species, one that we now hope will act, to stem the tide

(NSB, 1989).

The proximate causes of biodiversity loss are biological,

but the root causes of the problem include sociological



and economic processes that operate on a global scale. A
thorough understanding of the phenomenon will require the
investigation and elucidation of both biological and
social components, and international co-operation will be
necessary to develop both this scientific knowledge and
successful mitigation and management strategies. Unless
the international community can, 1indeed, reverse the
trend over the next few decades, the erosion of the
Earth’'s biological legacy will continue and accelerate

(NRC,1992).

The diversity of life on Earth has never been, and never
will be, static. Global biodiversity has fluctuated
through geologic time as evolution has added new species
and extinction has them away. Evolution and extinction
are natural processes, the responses of population of
organisms to changes in their phvsical and biological
environment. Change is, in a very real sense, a basic
fact of life (Jablonski, 1991). We may, then, raise a
question: If change is the norm, why are we now concerned

about conservation of biodiversity?

The environmental changes affecting biodiversity today
have a different origin, order, and magnitude than those
recorded in geologic annals. Today. the rate and scale

of environmental changes brought about by human



activities have increased to the point where a great
species may not have sufficient time or space in which to

migrate or adapt.

The current loss of biodiversity has several causes

(Mc Neely et al., 1990; Soule, 1991). The direct
destruction, conversion, or degradation of ecosystems
results in the loss of entire assemblages of species.
Overexploitation, habitat disturbances, pollution, and
the introduction of exotic species accelerate the loss
of individual species within communities or ecosystems.
Exploitation, habitat alteration,the presence of chemical
toxins, or regional climatic changes may eliminate some
genetically distinct parts of a population yet not cause
extinction of the entire species. As genetic variability
is lost, however, the species as a whole becomes more
vulnerable to other factors, more susceptible to problems
of inbreeding, and less adaptable to environmental
change.

As Robinson (1988) notes, "we are destroying
irreplaceable species on unprecedented scale without
regard for their potential economic, aesthetic, or
biological significance. "Even conservative estimates of
species loss rates suggest that unless current trends are

reversed, more than one-quarter of the Earth’s species.



may vanish in the next 50 years (Raven, 1988; Wilson,

1989; Reid and Miller; 1989; Ehrlich and Wilson, 1991).

The causes for resource degradation include: Population
growth, continuing military conflicts, misguided or
misapplied policies that discourage conservation and,
above all, persistent and crushing poverty all of which
leave people with few choices in managing land and

natural resources.

Generally, we as a species are rapidly altering the world
that provides our evolutionary and ecological context.
The consequence of these changes are such that they
demand our attention. The large scale problems of
unprecedented population growth and inappropriate
development are degrading the land, water, and
atmosphere, and progressively extinguishing a broad
array of the Earth’'s organisms and the habitants they
inhabit. By paying no attention to these problems or
putting them aside in favour of what seem to be more
imperative personal, group, or national priorities, we
are courting global disaster. By attending to them, we
can begin to build a more stable foundation for lasting

peace and prosperity (NAP, 1992).



The level of concern among world leaders, including the
international development agencies, has risen. Many are
rethinking their ©priorities with respect to the
allocation of resources to slow the degradation. Alhough
the choices are not easy ones, there can be no turning
back to the time when the short term enrichment of human
socleties entailed the long term impoverishment of the
living world on which the societies depend. We can
change our behaviour and stop the acceleration of
environmental degradation and species loss, thereby
safeguarding species, their habitats, and our own future
options for their use and enjoyment (i.e. to ensure
sustainable development). In sum, loss of biodiversity is
a problem; conserving biodiversity is the science to
understand the problem and propose solution; and

efficient information dissemination and environmental

education is the means of getting solutions implemented.

1.1.4 Scientific Understanding of Biodiversity

Our information about and understanding of the Earth’s
biological diversity has significant gaps which is to be
filled ©promptly through intensive and extensive
researches. Currently, this lack of information hampers
the ability to comprehend the magnitude of the loss of

biodiversity, prevent further losses, and formulate
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sustainable alternatives to resource depletion. Answers
are still unavailable for seemingly simple but important
questions: How many species are there? Where do they
occur? What 1is their ecological role? What is their

status common, rare, endangered, extinct?

Although schemes for classifying organisms date back at
least to Aristotle, biologists are still very far from
completing an inventory of the Earth’s animals, plants,
fungi, and microorganisms. The idea of producing
encyclopedic treatments of the world’s animals and plants
began about 300 years ago, towards the close of the
seventeenth century. In the eighteenth century, the
Swedish naturalist Linnaeus, building on this
encyclopedist tradition, devised the system of plant and
animal taxonomy involving binomial Latin names that is
still used today, in essentially the same form (Mayr,

1982).

To date, some 1.4 million kinds of organisms have been
assigned names, but coverage is complete for only a few
well studied taxonomic groups such as vertebrates,
angiosperms, and butterflies (Wilson, 1988). Most groups
and many major habitats,such as, coral reefs, the deep
sea floor and thermal vents, tropical soils and forest

canopies, remain poorly studied.
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Current estimates of the Earth’s total species diversity
range from 10 million to 100 million (Wilson. 1988;:
Ehrlich and Wilson, 1991; Erwin, 1991). Thus, as Wilson
(1988) has pointed out, we do not know even to within the
nearest order of magnitude the number of species on the
planet. Even among those species that have been named,
very few have been subject to close biological
description or study (NSB, 1989). For instance, although
work in plant taxonomy continues, no coordinated effort
to inventory the plants of the world has been initiated,
and no general data bank exists from which information
about such plants can be retrieved. International
networks of botanical gardens, seed banks, and other

ex-situ strategies for preserving plants are in place in
some regions but need to be strengthened. Of special
concern in this regard is the accelerated loss of genetic
diversity in domesticated crops, their varieties and land
races, and their wild relatives. This diversity of
germplasm resources has been largely responsible for the
gains made in agricultural productivity 1in recent
decades, but even as that diversity is being called upon
to meet new agronomic and environmental needs, it faces

growing threats(NRC, 1991b).

The expansion of plant inventories, screening, the

dissemination of information, and conservation efforts on

12



a global basis which can build on efforts at the national
level, should be matters of high priority, based on our
absolute dependence on plants and our ignorance of the
properties of most of them. Hence, there is the need for

further research in this area.

1.1.5 Bidiversity Conservation Research

Conservation, in this context, should not be construed to
mean either strict preservation or intrusive management,
but these measures and all others that can protect and
restore the biological diversity inherent in an area
while improving the long term well being of the people
who live there. This entails a spectrum of appropriate
land uses, from parks and natural areas to extractive
reserves to sustainably managed agroecosystems. In this
effort, it is important to appreciate the different
spatial scales on which different land uses operate; to
understand them in their landscape, regional, and even
global contexts; and to coordinate them so as to conserve
their full range of values. This is a massive challenge,
and the role of the international development community
{ with providing institutional and financial support ) is
critical. Research on conservation must integrate and
extend the basic information gathered through biological

surveys and inventories to increase our understanding of
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ecological dynamics in different systems and regions.
There is a continuing need for research on biodiversity
that improves our Kknowledge base and our management
capacities, and leads to the development of new ways for
people to live with, and not at the expense of, their

biological resources.

Biodiversity conservation research has three aspects;
namely the socio-economic, the cultural and the
biological aspect. 1In our remaining discussion emphasis

will be on the biological aspect.

1.1.5.1 The Socio-Economic Aspect

The loss in the world's biological diversity can be
attributed, in large part, to socio-economic factors that
encourage exploitative development practices while
discouraging conservation resource use, The economic
aspects of biodiversity conservation in developing
countries demand sophisticated analysis, necessarily
involving economists and ecologists working together and
with other researchers. The overall objectives of an
economic research agenda are to identify the economic
forces leading to the loss of biodiversity within a
country: to determine the role of international economic

institutions and trends that support this depletion; to

14



elucidate the principles operant in cases of successful
development and conservation; and to develop and test
economically viable mechanisms for slowing resource

depletion and stimulating conservation.

1.1.5.2 The Cultural Context

Biological diversity has been also lost as a result of
social processes, and will ultimately be conserved only
through adjustments in these processes. Unless and until
they are understood, there is little lasting hope for
conservation. As a result, areas of emphasis include:

o. Research to provide information on local
management system;

0. Research to promote the application of local
knowledge to modern resource management
(adapting local knowledge);

o. Research to promote the idea that local knowledge
and practices remain relevant for contemporary
natural resource management, especially in terms
of the scientific insights they provide, the
rational for examining local knowledge and rules
should be communicated to professional groups:

o. Research to select the cultural groups for
studying existing or possible resource use

patterns, traditions, combinations and
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relationship as it is clearly impossible to study
all. Of highest priority are those use patterns
and knowledge systems that are changing most
rapidly or disappearing and groups that have
successfully adapted traditional technologies and
resource use patterns in developing market

opportunities.

1.1.5.3 The Biological Aspect of Conservation

The state of knowledge of biological diversity suggests
that the most basic research requirement is to gain a
better, more complete sense of "what is out there." At
the same time, we need to know more about how biological
diversity 1is distributed, how it is faring, how to
protect it and use it in a sustainable manner, and how to
restore it. We also need to improve our ability to
gather, organise, communicate, and apply this basic
biological information/knowledge. The research agenda of

critical importance in this regard are (NAP 1992):
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1.1.5.3.1 Biological Surveys, Inventory, Screening, and

Monitoring

Successful, long term conservation of an area or
ecosystem relies on knowledge of its biological diversity
coupled with integrated efforts to protect and manage
that diversity in a sustainable manner. One of the first
steps in this process is to ascertain its fundamental
biological characteristics: the genetic strains, species,
and ecological assemblages present; their distribution,
abundance, and patterns in the landscape; their role in
ecological processes; their proven or potential utility
for human benefits; and trends in their status as a
result of human or natural disturbances. Full
understanding of biological diversity, even in a small
area, is a task requiring decades, if not centuries, of
intensive research. Biological surveys, inventories, and
monitoring can, however, provide the basic knowledge
required to enhance local scientific and technical

expertise and to initiate sound conservation strategies.

Biological surveys, focusing on species diversity, are
necessary on both national and global scales. National
biological inventories provide a finer-grained view of
biclogical diversity and can be used to establish

national conservation programs and policies, whereas a
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global survey will provide much needed information on the
extent, distribution, status, and fate of biodiversity
worldwide. Such a survey can serve not only to tell us
the status of biodiversity, but to serve as an index to
the pattern of species distribution and the nature of
communities on Earth, and would provide the cornerstone
for a global scale effort to identify valuable biological
resources, some of which are unknown, while others are

locally known but have potential for much wider use.

Inventories and surveys also provide base line data
against which changes in biological diversity and
environmental impacts of development projects can be
monitored and traced, respectively. For all groups of
organisms, sampling those that occur 1in threatened
regions 1is of special importance because natural
communities are being altered or destroyed so rapidly.
Large number of endemic species are being lost in the
world’'s critical centre of endemism, or " hot-spots"

(Myers 1988). In cases where immediate information on
area-species diversity is needed, new rapid assessment
methods may be required ( Roberts, 1991). Particularly
in species rich areas but throughout the developing
nations and in threatened habitats world wide, inventory

and preservation are of immediate and critical

importance. Finally, the screening of plants, animals.
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fungi, and microorganisms for features of potential human
benefits should be systematized and accelerated through

strengthened programs.

1.1.5.3.2 Site Specific Research

Progress toward truly sustainable land use systems
requires information on the effect of management options
on the ecosystem dynamics. To advance the understanding
of ecosystem composition, structure, and function; to use
this knowledge to link basic and applied research,
sustainable land use and development and the conservation
of biological diversity; and to provide baseline data for
environmental monitoring, long term ecological research
should be supported at selected sites in developing

nations.

1.1.5.3.3 Conservation Biology Principle and Methods

Research on biological diversity in developing countries
should focus on the application and further development
of the methodologies and principles of conservation
biology. Most of the principles and concepts are
developed by the developed nations and as a result they

shall be tested and compared for elucidating principles
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that can be more widely and appropriately applied to

developing nations.

1.1.5.3.4 Sustainable Use of Biological Resources

Research should be conducted on strategies for the
sustainable use of biological diversity and for returning
something of the value of biodiversity to developing
countries. Sustainable use implies that current human
needs should be met without degrading the resource base

for future generations.

1.1.5.3.5 Restoring and Utilizing Degraded Lands

Research on the restoration and utilization of degraded
lands and ecosystems in developing countries should be
given increased support. Currently, only a limited
theoretical foundation can be applied to site
restoration, and there are very few cases in which these

theories have been tested.

1.1.5.3.6 Information Needs

To enhance the availability and application of scientific
information for the purposes of managing and conserving

biological diversity, research in developing appropriate
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computer database and inventories, the use of remote
sensing and Geographic Information Systems for ecosystem
monitoring in developing countries, and in setting up and
strengthening information networks to improve
communication among researchers in developing nations,
between researchers in different countries, and between
researchers in both developing and developed countries is

very critical.

From the discussion we had so far, we can see that the
issue of biodiversity has managed to draw the attention
of the world community in that international development
agencies are making a sustained effort to undertake and
coordinate research on biological diversity as

a fundamental part of their mission. It has also been
made explicit that research on developing computer
databases and inventories for the purpose of efficient
and effective management and conservation of biological
diversity; setting up and strengthening information
networks for an efficient information communication and
dissemination; and using remote sensing and geographic
information systems for agroecosystem monitoring should
receive priority in research agenda for conserving and
managing biodiversity. In the above respect, therefore,
any effort made towards developing an information system

to support biodiversity studies will be useful to various
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groups at local, national and international level.
Hence, the reason for choosing the subject for the thesis
and efforts at designing prototype information support
systems for biodiversity studies relating to Ethiopia to
fill the gap in knowledge in this area. The demand for
such work is indeed very pressing for Ethiopia. Before a
discussion on Ethiopia’s biodiversity and current
conservation and management strategies, however, it 1is
essential that we see general information needs for
biodiversity conservation research and biodiversity

conservation and management.

1.1.6. Information System Needs for Biodiversity
Conservation Research and Bidiversity Conservation

& Management

Information on the extent, status, value, use, and
preservation of biological diversity must be coordinated,
accessible, and applicable. This is especially important
in developing nations, where inadequate infrastructure,
information technologies, and networks can be primary
constraints on research and effective conservation
activities. Information must both be made available to
and draw on the work of researchers, resource agencies.

national institutions, and non-governmental organizations
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in developing countries. The rapid evolution and
increasing availability of information technologies, in
particular personal computers and geographic information
systems, have significant implications for the conduct
and application of Dbiodiversity related research.
Information networks do not only allow in-country
researchers to take advantage of the work of other
scientists but give them a greater sense of purpose and
a broader understanding of the context in which they are
working. This knowledge is especially important to
scientists working in the same region, in similar systems
fromdifferent regions, and on elements that move between
regions. Determining and coordinating local, national,
and regional information needs, however, represent major
challenges. Computer inventories, remote sensing devices,
and identification and classification programs facilitate
researches on biodiversity. Generally, to enhance the
availability and application of scientific information
for the purpose of managing and conserving biological

diversity, the following actions are needed.

1.1.6.1 Developing Computer Databases and Inventories

Resources should be devoted to the development of
computer databases, inventories, and information networks

for efficient collection, storage, retrieval,
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dissemination, and utilization of information. Support
should be given to the improvement of inter institutional
coordination, system design, and operational
administration through the establishment of national

biological institutes or equivalent centres.

As conservation faces greater competition for resources,
the need for coordination and shared information to
prevent duplication of efforts becomes paramount. To
select and design new reserves, efficiently manage and
monitor existing reserves, take advantage of
opportunities for sustainable land use and restcration,
and coordinate ex-situ conservation efforts, researchers
and administrators must have access to information on the
classification, distribution, characteristics, status,
and ecological relationships of species. Much of this
information, if it exists, is scattered and difficult to
obtain. The development of computer databases and
inventories would be a major factor in overcoming this
constraint. National biological institutes can provide
a central location for these databases, inventories, and
information networks and promote the inter-institutional

coordination necessary to their success.

Computer based systems specifically for the long-term

management of information necessary for the conservation

24



of biodiversity are available. In the United States,
these include the Heritage and Conservation Data Centres
(CDCs) of the Nature Conservancy; the databases of
botanical gardens, arboreta, museums, herbaria, aquaria,
and zoos; the breeding bird and waterfow!l surveys of the
U.S. Fish and Wildlife Service; the Christmas Bird counts
of the National Audubon Society and the lepidoptera
surveys conducted by the Xerces Society. Notable
examples in other countries are the databases of INBio in

Costa Rica.

The Nature Conservancy’s Conservation Data Centres are
continually updated inventories of the most significant
biological and ecological features of the country or
region in which they are located. These computerized
centres offer a readily accessible source of information
on biological diversity that can be used in conservation
and development planning. All 70 Conservation Data
Centres now operating in the Western Hemisphere employ

the same methodology and computer hardware (NAP 1992).

A quite different example is Tropicos, the botanical
database of the Missouri Botanical Garden, which serves
as a tool in systematic research and in the production
and revision of flora. It includes programs for managing

herbaria, producing herbarium specimen labels,
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maintaining horticultural information on living
specimens, and managing botanical libraries. The
database currently contains about 400,000 names of taxa.
Entries include information concerning synonyms,
literature citations, description, and distribution at
the country level. The system also has the capacity to
generate plant description for floras, character lists,
chromosomal analyses, and information on the taxonomic

status of specimens.

Jenkis (1988) lists the following principal uses of these
kinds of data:

o. facilitating continuing inventory by organizing
data well enough to determine what is and is not
known;

o. setting and revising conservation priorities
through an ever improving picture of the relative
endangerment and status of species, habitats,
etic.3

o. selection and design of reserves through the
identification of areas containing critical
species or habitats and an understanding of their
ranges and needs;:

o. facilitating more efficient and sophisticated use
of land protection methods by conservation

administrators;
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o. monitoring and managing biological elements
/species, community type, or other feature of
interest/ by enabling users to make rapid field
assessments of their status and ecological
response to management options;

0. site management;

o. providing information about sensitive sites and
project design requirements to developers and
development agencies in the planning process:

o. providing real data for environmental impact
analysis and review;

o. providing access to additional information by
including references to original sources,
published and unpublished documents, professional
sources, museums/institutions, files, databases,
and maps;

o. providing data for extrapolation in predictive
modelling; and

o. providing field localities, biogeographic
information, and other baseline data necessary

for research concerning conservation priorities;

Given the myriad applications of a coordinated, well-
designed, and well-maintained database network, this will
clearly be an important tool for developing countries.

Fortunately, the examples cited above, as well as most
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others. can be run on personal computers that do not

require large investments in software or hardware.

1.1.6.2 Adopt Remote Sensing and Geographic Information

Svstems

The data from remote sensing techniques, coupled with the
data management capacity of geographic information
systems (GIS), offer unprecedented opportunities to

assess and monitor ecosystem processes.

No one source of remotely sensed information is likely
to supply all of the data to address biodiversity
research needs in developing countries. Coarse spatial
resolution sensors with high rates of data acquisition

(e.g., the Advanced very High Resolution Radio-metre of
the National Oceanic and Atmospheric Administration) are
needed to accommodate the vast land areas studied 1in
tropical surveys. High resolution sensors, for example,
the Landsat MSS ( Multispectral Scans) and TM ( Thematic
Mapper), the system probatoire d'Observation de la Terre
(SPOT), aircraft scanners, and mapping cameras, are
needed to record spectral and spatial information to link
intensive field level ecological studies to forest

community and biome level assessments (NAP, 1992). In
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regions with frequent cloud cover, active microwave
sensors can provide information about the land surface
and forest canopy that would otherwise be unobtainable

(Sader et al., 1990).

The benefits of geographical information system
technology go far beyond its ability to maintain
information in a geographically referenced format.
Information on soils, topography, climate, distribution
of organisms, land use, and protected areas can both
clarify and augment the measurements provided by remotely

sensed data (Green 1981).

Gap analysis is one important application of remotely
sensed data ( Barley, 1988; Scott et al.,1991a, 1991b).
Gap analysis identifies gaps in the network of protected
areas and compares these against the background of the
distributions of ecosystems, vegetation types, and plant

and animal taxa. Gap analysis can reveal priorities for

conservation in a more systematic and quantified manner

than previous methods, and can pave the way for the

protection and management of sensitive areas. By

adopting a broadly based ecosystem approach, it seeks to
prevent species and communities from becoming endangered,
allowing scarce human and financial resources to be

applied more effectively.
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Other applications of remotely sensed data are already in
use and producing much needed information on the status
of resources in tropical regions. Remote sensing was
used, for instance, to estimate available habitat for
migrating birds in the Yucatan of Southern Mexico

(Green et al., 1987). In Thailand Vibulsresth (1986) was
able to differentiate "disturbed" from "undisturbed" dry
dipterocarp forests. Perhaps the most notable use of
remote sensing data was the publication in The New York
Times of images of the burning forests of Rondonia in

Brazil (Maston and Holben, 1987).

1.6.1.3 Setting up Information Networks

The effectiveness of all scientists depends in large part
on their access to professional colleagues and to
information in their field. Researchers on biodiversity
in developing countries face special difficulties

(NAP 1992). Traditional sources of scientific
information, libraries, museums, universities often lack
the resources to maintain up to date collections and to
disseminate the findings of their own researchers. The
cost and inconvenience of travel to scientific meetings
and conferences can be prohibitive; modern communication

technologies are often unavailable. As the need for
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scientific information on biological diversity grows, and
as the volume and quality of information 1increase,
scientific networks must Kkeep pace. These networks
should serve to improve communication among scientists in
developing countries, between scientists in different
countries, and between scientists in the developing and

developed world.

The following steps, if taken, can improve communication
among scientists 1in developing countries and would
directly promote the formation and strengthening of

network (NAP, 1992):

0. improve access to bibliographic resources and
other databases by providing scientific and
educational institutions with funds for journal
subscriptions and book purchases

o. support the publications of findings in
international journals and local publications,
especially those in vernacular languages( a
considerable amount of data on the flora of many
countries has gone unpublished for lack of funds)

0. support the publication of newsletters

o. finance the compilation of a world wide directory
of individuals working in the area of local

knowledge systems, and support the preparation
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and publication of annotated bibliographies on
selected topics related to local knowledge
o. sponsor local, national, and regional workshops

and conferences on biological diversity.

1.1.7 Biodiversity:A Glimpse of the Situation in Ethiopia

1. Ethiopia has a large wealth of natural resources; and
among them are the flora and fauna of the country.
The diversified and the wide range of habitat in
the country has favoured the existence of varied
species of wildlife and bird life. Types of wild
life species in Ethiopia range from the smallest to
the largest land living mammal in the world. The
distribution of wild life in the country ranges
from the desert type ecosystem to sub-desert, low
land and mountain forest to sub-alpine and alpine
regions. The wild life do follow these ecological
patterns in their distribution and are found mainly
in the south and south west both in number and

variety of species.

2. Wild fauna and flora of Ethiopia are critical to the
continuing functions of wvarious natural processes

on which the country’s population depend. as a
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4.

Ln

store of genetic material with many and varied

potential uses to man, and as a heritage.

Many forms of Ethiopian wildlife are especially

adapted to the environmental conditions of the
extensive Ethiopian highland massifs. They are thus
especially wvaluable as a genetic resource for
future land use planning within Ethiopia. Such
genetic materials specifically suited to Ethiopian
conditions does not exist elsewhere in the world.
The endemic fauna and flora of Ethiopia include 27
out of 845 bird species (3%), 22 out of 242
terrestrial mammal species (9%), and at least 1000
out of 6000 plant species (16%). Research into the
wild fauna and flora is relatively recent and as a
result the flora and fauna of Ethiopia are not yet

completely known in numbers and classifications.

Wildlife can and does make significant and tangible

contributions to the national economy through

tourism, hunting, wildlife products (medicine,

perfumes, honey and wax, timber and other
products), ranching and farming.
Wildlife makes significant but intangible

contributions to the maintenance of natural
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ecological processes on which man depends. These
contributions are taken for granted, Dbut are
critical to man’s continued support by the

environment in agriculture and forestry.

6. Systems of Wildlife Conservation Areas, comprising
National Parks, Sanctuaries, Wildlife Reserves,
Controlled Hunting Areas, Wetland Reserves and
others, have been established some two decades ago.
This covers at present only about 2% of the
country’s land surface. These wildlife
conservation areas have been established according
to international criteria and guidelines, within
Ethiopia's membership of the International Union
for the Conservation of Nature and Natural
Resources [IUCN ] and of UNESCO. The rest of the
world, therefore, looks to their continued
existence and maintenance by Ethiopia according to
the International Standards for such areas and
their eventual legal gazzettement by the
government . In selecting the Conservation Areas,
particular attention has been paid to those endemic
species and their habitats that are only to be
found in Ethiopia, and for which Ethiopia has total

responsibility to the world.
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8.

Responsibility for the <continued existence of
Ethiopian wildlife rests in a large measure with
the Ministry of Natural Resources Development and
Environment Protection in particular through its
Wildlife Conservation Organization, as well as with
some other Government and Non-Government
Organizations. The broad objective of the
Ethiopian Wildlife Conservation Organization is the
conservation of the natural Wildlife of Ethiopia.
Thus information as to which areas of land deserve

special protection has to be made available.

A policy document towards the sustainable development

of the ecological resource base through the
subsequent implementation of a policy aimed at the
preservation of genetic diversity and the
sustainable utilization of the biological resources
has been prepared by a task force established by
the Prime Minister and is now under discussion as
per the requirements of the Rio Biodiversity

Convention.

The Government of Ethiopia as well as other organizations

have generally given due attention to the protection of

wildlife of the country, and necessary infrastructure

such as responsible Government agencies equipped with
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manpower, facilities, finance, materials, authority are
being established. However, in spite of this attention
paid to wildlife preservation in the country, results
have not been up to expectations. Among the possible
reasons for the short falls, the followings are the major

ones:

1. Inability to maintain sufficient and representative
areas of biodiversity together with the lack of
adequate, accurate and timely information for
deciding which areas of land deserve special
protection. The <crucial wildlife conservation
network does not also sufficiently cover all
ecological zones of biodiversity. Provision must,
therefore, be made for expansion of the wildlife
conservation area network to include all ecological

zones of biodiversity.

2. Inadequacy of the attention paid to sensitizing the
people about the role of biodiversity and people’s
responsibility in its preservation. As a result
there is little knowledge among the people of the
part played by wildlife in their daily lives, and
particularly in the maintenance of vital natural
ecological processes, as a store of genetic

material for future utilization by man and in the
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economic development of the country.

3. Population explosion, hunger, poverty, and
malnutrition which are potential hazards of
biodiversity <conservation and these need to be
solved by the committed efforts of the national and
international community. Wildlife conservation
should be integrated with other forms of land use
in Ethiopia, for efficient and effective use of the
country's natural resources. Hence, the need for
an integrated management of the utilization of land

and its natural wildlife components in the areas of

cultivation, forestry, pastoralism, wildlife,
mining, industry, urban developments, water
storage, power production and other human

activities.

4. Failure to take a complete stock of all aspects of the
environment on which the Ethiopian people depend
for their 1livelihood (including the components
comprising wild living plants and animals). This
has resulted in:

-—-incomplete knowledge about the extent. status. and
usefulness of the genetic diversity of Ethiopian
indigenous fauna and flora;

--problems of adequately characterizing,
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classifying, and evaluating traits of indigenous
species due to information gaps that need to be
filled in by taking inventory and keeping an
updated record of them;

--failure to get and protect patent rights of
existing but unidentified species due to
inadequate availability of information about their
genes and local uses.

--absence of any base line data against which

monitoring and screening is made.

5 Absence of an environment for governments,
institutions, NGOs , industry and individuals
working together as stewards of nature’s diversity.
This would imply the need for maintaining an
information network between and among the

coordinating entities.

6. Failure to develop an alternative source of fuel
supply to avoid destruction of trees and shrubs for
fuel and the 1inadequacy of knowledge of legal
measures and implementation against the
maltreatment of wildlife.

7. Inefficient exploitation of wildlife products and

failure to assess the full potential for generating
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income from wildlife products, hunting, and

tourism.

8. Absence of efficient monitoring mechanism. For
instance, the utility and capability of remote
sensing technology and geographic information

system are not well tapped.

9. Absence of efficient and effective information system
to support the activities involved relating to
biodiversity conservation and related matters. The
problems that exist in this regard include:

- Problem of getting timely, reliable and consistent
information on the true status of wildlife
resources (as endangered, extinct, common, and
rare), their habitat (as to forest
deforestation and degradation) which are relevant
for carrying out practical management and

formulation of plans and strategies;

- difficulty in realizing information exchange
between and among localities, regions,
countries, and organizations (both inside

and outside the country.);
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- difficulty in maintaining an integrated,
centralized data bank on fauna and flora
species (including information about their genetic
variety) and the ecological zones (habitats)
that can be searched and data retrieved quickly
and easily on demand and in anticipation of

demand:

-difficulty in providing an efficient multi-use
service supporting different user groups ( resource
planners and administrators, environmental
engineers, biologists/taxonomists, academics,
agricultural professionals and farmers,
researchers, tourists, international development
agencies, medicine people, and interested
individuals). Access to information on the plant
genetic variety, for instance, helps to minimize
environmental risks around the world and formulate
plans and strategies for conservation and

management.

Given these problems, it is felt that they can be met at
least partly by designing and developing an efficient
and effective information system which will support the
effort made towards conserving, managing and ensuring

sustainable wutilization of the biodiversity of the
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country in general and the wildlife resources in
particular. This proposition is further reinforced by
considering the overall activities performed by
organizations (Government and non-Government) concerned

with biodiversity. These activities include:

identifying, registering, and maintaining records
of the important ecological zones and the
biodiversity species (biological survey,
inventory, screening, and monitoring)

- recording details of the habitats and genetic
variety of those species that acquire best traits,
are endangered, rare, common, and nearly extinct;

- adequately characterizing and classifying of
biodiversity components;

- providing information for ensuring sustainable
wtilization;

- keeping the community aware of the importance of
maintaining biodiversity of nature;

- information exchange between and among
organizations and countries on the subject;

- planning and managing of the above activities.
Indeed, supporting these activities by modern information
systems would make the task efficient and permit the
provision of other additional services. Hence, the
justification for the thesis proposal for designing

prototype databases and information retrieval system on
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biodiversity of Ethiopia. More specifically the
information system when established would permit

addressing the following issues:

1. At present it is not possible to find complete,
accurate, relevant and reliable information about
the essential natural ecological zones of the
country and the number and variety of the wildlife
species. Such information is needed for various
purposes such as; natural rtesource development
planning, environment protection management,
tourism planning, land use planning. In the
absence of such organized information, currently,
guestions such as the following cannot be answered

efficiently and effectively:

- Which plant and animal species are to be found in
such and such habitats?

- What is the current status of the habitat -
endangered or nearly non-existent?

- How accessible the habitat is? what lodging
facilities are available in the vicinity? What
means of transport one may use?

- What calamities are happening frequently in the

rTegion?
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- When is the convenient time to visit a particular
national park? animal species?

- What sources of fuel supply other than forest wood
do the people in the vicinity have for use?

- What are the conservation and protection

mechanisms under use? How effective are they?

In the information system to be designed an attempt will

be made to provide information to such queries.

2. It is impossible to find complete information about
the types and true status of the country’s total
wildlife. It is also difficult to find adequate
characterization and classification of wildlife
elements. Consequently at present it is difficult
to respond to queries about a plant/animal species

such as:

- Name of the plant/animal 1local and scientific );

- How many species are there?

1

What special trait does it posses or has acquired?
- What are the different uses of it? (medicine,
perfume, food, o0il, timber, construction use,
fuel, ecological value, tourist attraction,
scientific use, and others).

- Which ecological zone does it belong to?
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- Which climate/soil/seasons does it require for
healthy development?

- What is its current status? (endangered, common,
rare, nearly extinct both at national and
international level, preserved in the genetic
resource centre (its genetic element or the gene
plasm)).

- Is hunting possible? When is it possible to see?

What does it feed on?, and other such questions.

The proposed information system is expected to respond to

such queries.

3. The current situation does not also lend itself to an
efficient information exchange between and among
localities, countries, and concerned organizations
both indigenous and external. As a result, there
is an information gap that needs to be filled by
searching sources (data banks) located elsewhere.
The proposed system would facilitate information

and data exchange.

4. Some of the existing information systems are manual;
and it ds difficult to provide efficient and

effective services. Searching for the appropriate
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material and retrieving the desired information is
time consuming and involves much effort. Moreover,

the information retrieved is often

not prepared and presented with the different
user groups in mind;

- incomplete as to the content;

- not easy to replicate; and

- inhibits multi-use.

The proposed information system is expected to meet the
above problems at least in part. The records will be
prepared to correspond to different users’ needs,
organized and displayed in various forms, and produce
different information products for dissemination to
users. The benefits that may accrue from the information

system will include:

1. Multipurpose databases, covering documentary
materials, profiles of experts, institutions, ongoing
research projects, information systems, numerical
data, object- oriented descriptive records on selected
species of fauna, flora, and systems of wildlife

reservation (habitats).

2. Provision of information about researches and

developments on biodiversity issues of potential
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interest to users i.e. selective dissemination of

information (SDI) service;

Search and retrieval of information to respond to

various types of inquiries as indicated above;

Producing publications on biodiversity topics

Access from remote terminals to the central

biodiversity databases; and

Possibilities of information exchange through on line

access, on diskettes.

is in this context that designing of an information

support system for biodiversity studies on Ethiopia is

justified.
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1.2. STATEMENT OF THE PROBLEM

As it is explicitly stated in the previous section

(section 1.1.6 and 1.1.7), to enhance the availability

and application of information for the purpose of

managing and conserving biological diversity, the

existence of the following things are essential:

1. Entities listed on page 26 and 27

2. Information networks between and among biodiversity
concerned agencies/institutions. Networks satisfy
a broad range of purposes and meet various
requirements such as to provide improved and better
human communication (like teleconferencing) i.e.
network users, located geographically apart, may
participate in an international session through the
network; to provide sharing distant resources
(databases as well as efficient and effective
technologies); to provide an efficient means of
transporting large volume of data among remote
locations; and to provide distributed data
collection and central management of resources.
Those resources and services stated are of
particular importance to biodiversity researchers
in developing countries who are relatively short of
finance and convenient means of transport to attend

scientific meetings and conferences; opportunities
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agencies concerned with biodiversity:; and to design a
prototype information support svstem that can address the

problems stated in sections 1.1.6, 1.1.7 and 1.2.

1.2.2. Specific Objectives

With the view to achieving the general objective stated

above, this study has the following specific objectives:

o. to obtain an understanding about the essence and
different categories of biodiversity researches
through surveying literatures in the area.

0. assessing the major activities of biodiversity
related government and non-government
organizations, such as: The Ethiopian
Wildlife Conservation Organization [EWCO], The
Plant Genetic Resources Centre [PGRC], The
Ministry of Natural Resources Development and
Environmental Protection, The Ethiopian
Wildlife and Natural History Society [EWNHSI],
The Ethiopian Tourism Commission, Food and
Agricultural Organization of the United
Nations [FAO], the International Union for
the Conservation of Nature and Natural
Resources [IUCN], United Nation Environmental

Program [UNEP], Centre for Reproduction of
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0.

0.

Endangered Species [CRES], ILCA, AAU (Arat
killo plant and animal herbarium), Wondo Genet
Forestry College, Institute of Agricultural
Research; and Forestry Research Institute, in
regard to Dbiodiversity conservation and

management .

to identify the potential users, their

information needs, and corresponding sources.

to identify the existing information support
facilities and examine their contributions to
support in planning and policy development for
conservation and management of biodiversity,
information exchange among government and non-
government organizations, sensitizing the
population about the role of biodiversity in
improving services, identifying, classifying,
and characterizing different biodiversity

species.

to identify those activities and/or biodiversity

components that can best be supported by

computerized information system

to design a prototype information services/
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support systems that:

--best link the user’s needs and the sources;

--improve efficiency and effectiveness of
current activities undertaken;

--permit additional services and enhance the

effectiveness of the existing systems.

The above objectives will be achieved by designing
prototype databases of:
--profiles of institutions, experts, projects,
information systems
--documentary materials
--object-oriented databases of endemic plants
and animals.
--Systems of Wildlife Conservation Areas
comprising National Parks, Sanctuaries,
Wildlife Reserves, Controlled Hunting Areas,
Wetland Reserves and others.
--plant genetic resources (domesticated)
o. to draw the implementation strategy for the
designed system.
o. to sensitize users (through demonstration) of
the system as to the advantages to be gained
from introducing modern information systems

as a support to their activities.
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1.3. SCOPE AND LIMITATIONS OF THE STUDY

As previously mentioned, a complete treatment of
biodiversity research should consider the three aspects:
namely the biological, soco-economic, and cultural
context which when taken together could become very wide
and unmanageable within the short time available for this
work. The scope of this thesis is, therefore, mainly
limited to the biological aspect with some attention
being given to the other two aspects. Apart from
delimiting the subject area to a manageable size, the
biological aspect has a direct relationship with

biodiversity as compared to the other aspects.

With regard to the information support system, again, it
would have been more complete and informative, had it
been possible to integrate the geographic, numerical, and
descriptive type of databases. However, this particular
work is confined to the descriptive aspect for the reason
that given the time and technology available the other
two were not found to be feasible. Further, with regard
to the implementation, this work will only design
prototype databases and propose strategies for the
implementation. This 1is again because of time and
technology constraints. On the other hand, once the

foundation work is laid, further developments will not be
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difficult.

Much of the data for this investigation has been
collected from secondary sources. The questionnaire
survey covers only those Ethiopian institutions which are
directly involved on biodiversity conservation and
management mentioned earlier in this chapter.
Nevertheless, the prototype can be used to develop

databases of all types of institutions, local or foreign.

1.4. METHODOLOGY :

The methodology adopted for data <collection,data

analysis, and systematization /synthesis/ are as follows:

1.4.1.Data Collection:Sources and Methods

Data were collected pertaining to the databases. The

sources and methods used are as follows:

1.4.1.1 Sources

HUMAN SOURCES: Employees of the various government and
non-government organizations, which directly or
indirectly are involved in collecting, analyzing.

maintaining, and interpreting biodiversity data

53



INSTITUTIONAL SOURCES: The various government and non-
government organizations (including the documents
they generate and use). Such organizations
include:

--The Ministry or Natural Resource Development and
Environmental Protection;

-~The Ethiopian Wildlife Conservation Organization
[EWCO];

--The Plant Genetic Resource Centre [PGRC];

--The Ethiopian Tourism Commission;

--Arat Killo Science College [AAU];

--Alemya Agricultural University [ALAU];

--Wondo Genet College of Forestry;

--The Ministry of Health;

--The Ethiopian Wildlife and Natural Resource
History Society;

--Institute of Agricultural Research [IAR];

--Food and Agriculture Organization [FAO];

--International Livestock Centre For Africa [ILCA];

--Forestry Research Institute.

DOCUMENTARY SOURCES: These include maps, documents on

biodiversity, periodicals, gazettes, Teviews,
abstracts, and others (both in paper form and on
diskettes}).
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1.4.1.2 Method of Data Collection

The methods to be used for data collection from
the above sources include: observation, interview
(with checklist), questionnaire survey, and

document searching.

1.4.2 Population Size

The major sources and users of biodiversity data
are government and non-government organizations and
a few others, taken together add up to a small
number. Therefore, an attempt was made to cover all
the sources mentioned in the data collection

section.

1.4.3. Data Analysis and Design Activity

Analysis of the data collected:
1. identifying entities (objects ) about which
data is to be <collected for use.
2. selecting attributes of the data entities of
interest to users.
3. determining the relationships among entities and
their attributes (entity, attribute, and

relationship)
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4, establishing data and process definitions in a

data dictionary.

Design steps from the output of data analysis:

5. mapping the entities and their relationship into
the database structure for using micro CDS/ISIS,
that is

5.1. Creating Data Definition Table

5.2. Create Data Entry Work sheet(s)

5.3. Creating Displayv Format

5.4, Create Field Select Table

6. Formulating Queries

1.5. SIGNIFICANCE OF THE STUDY

As discussed earlier in this chapter, the wild fauna and
flora of any country are critical to its continuing
functions of various natural processes on which man
depends, as a store of genetic material with many and
varied potential uses to man, and as a heritage. This is
even more so to a developing country such as Ethiopia
with its wealth of fauna, flora and other biodiversity
and cultural resources. Wildlife can and does make
significant and tangible contributions to the national
economy through tourism, hunting, wildlife products

(like medicine, perfume, honey and wax, timber. ranching
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and farming). Wildlife in addition, make significant,
but 1intangible contributions to the maintenance of
natural ecological processes. These contributions are
critical to man’'s continued support by the environment

in agriculture and forestry.

As the situation now obtains, there is little knowledge
among the broad masses of the part played by wildlife in
their daily lives, and particularly in the maintenance of
vital natural ecological processes, and as a store of
genetic material for future utilization by man. Indeed,
unplanned, unchecked, and non-sustainable use of
biodiversity resources together with alteration to
climate and natural ecological processes have brought
extensive land degradation., loss of habitat together with
loss of valuable genetic reserves. On the other hand,
again, being host to and nurture ground for many endemic
species of wildlife rarely found in other parts of the
world, Ethiopia has also an international responsibility
to conserve and 1inherit these resources to future
generations. This and other many related problems call
for an urgent task of formulating and drawing up
strategies by the concerned bodies on how best to
conserve, manage, and utilize sustainably the country's
biodiversity resources to meet both national and

international commitments. As an instrument to achieving
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inventories) would, therefore, be a major factor in
overcoming this constraint. National institutions
in charge of conserving and managing biodiversity
(partly the Ethiopian Wildlife Conservation
Organization and partly the Ethiopian Plant Genetic
Resource Development Centre) can host such
databases, inventories, information networks and
promote the inter-institutional coordination

necessary to their success.

2, Information networking through the use of computers
permits improved and efficient communication among
local researchers and agencies, and between them
and those outside the country. This will make
researchers, who have been unable to participate in
many international-—and -regional conferences and

constrained with lack of appropriate information

system, to be more effective in their work.

3. Answers to queries such as the following: How many
species are there? Where do they occur? What 1is
their ecological role? What 1is their status?
augments the ability to comprehend the magnitude of
the loss of biodiversity, prevent further losses,
and formulate sustainable alterations to resource

depletion. However, getting answers for those
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gqueries 1is not possible in the absence of an
information syvstem that coordinates and organizes
the data on biodiversity into a form convenient for
search and retrieval purpose. The present work 1is,
therefore, significant in that it would address

such queries.

4. Pertinent information on biological diversity is too
sparse or scattered to be of practical use to
formulate development plans, appropriate
conservation and management strategies and specific
projects that are both successful and sustainable.
A good deal of wunpublished reports, files 1in
government archives, studies of limited
distribution exists. But, the absence of a well
organized information system (including networks)
is primarily a constraint on research and effective
conservation and management activities. To
strengthen the entire research process, the above
sources and other required information should be
analyzed, organized, and disseminated in a
systematic manner. The present work would be
useful in this regarded also. It permits provision
of selective dissemination of information (ST )
services, current awareness services, and search

and retrieval services.
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5. Finally, this particular work is also important for

the uses mentioned in section 1.2.

Generally, the proposed information system can be made to
provide information about organisms (plant and animals};
ecosystems; biodiversity related institutions;
biodiversity related bibliographies; experts in the
field; and services like SDI services, current awareness
services, and search and retrieval services for various
inquiries efficiently and effectively on a regional,
national, or global basis. Such information, if
available, will be of special service to resource

planners and administrators, academics, researchers,

agricultural professionals and farmers, biologists
/taxonomists, international development agencies,
tourists, and finally to the general public. The

databases can be continually updated and can help in
simplifying the coordination of surveys by providing a
regional picture of biological diversity. These national
and regional efforts, building on existing conservation
data centres in other countries, can well add up to a

global strategy.

Local institutions (including employees working there)

such as the Ministry of Natural Resource Development and
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Environmental Protection; wildlife Conservation
Organization, Plant Genetic Resource Centre; Tourism
Commission; Forestry Research Institute; Plant and Animal
Herbarium at Arat Killo Science College ( AAU);
Universities and Colleges will find this work significant

for:

o. resource stock taking, better understanding
and sustainable use of the country’s
biodiversity resources;

‘'o. providing policy and decision makers and
resource administrators with sound
information in conserving and managing
biodiversity;

o. dissemination of information to raise public
awareness or sensitize the people to the
importance of biodiversity (environmental
education): and

o. data exchange among organization and
countries about biodiversity and environment

matters.
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1.6. ORGANIZATION OF THE THESIS

This study is composed of six chapters. Chapter 1 deals
with background information about the study area, the
statement of the problem and the justification for taking
up the study, scope and limitations of the study,

methodology adopted, and the significance of the study.

Chapter 2 is status survey of major biological resources
in Ethiopia and discusses the natural and socio-political
and economic environment, the wildlife resources and crop
germplasm. Chapter 3 deals with survey of the
biodiversity concerned institutions, biodiversity
information users, information needs of biodiversity
users, sources of biodiversity information and existing
information systems and services, and analysis of survey

findings.

Chapter 4 deals with the database design activity; and as
a result it discusses, in general terms, the procedures
and activities involved in establishing an information
system and methods of database design; the entities/data
stores selected; attributes/data items of the entities,
and design of the prototype databases for the selected
entities as per the requirements of the selected software

(Microlsis in this case).
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In continuation, again, chapter 5 deals with the
implementation strategy. It gives an account of the
general considerations and activities involved during

system development and implementation.

Finally, chapter 6 presents the summary and

recommendations.
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CHAPTER TWO

STATUS SURVEY OF BIOLOGICAL RESOURCES IN ETHIOPIA

2.1 THE ENVIRONMENT: NATURAL AND SOCIO-POLITICAL AND

ECONOMIC FRAME WORK

Ethiopia comprises of a complex gradient between the
extremes of altitude, <climate, vegetation and the
resulting ecosystems. This chapter briefly describes the
environment, socio-political and economic conditions of
the country in order to illustrate the context within
which conservation and management of the biological

resources will have to be achieved.

2.1.1 Topography and Geography

The main geological and topographical feature of
Ethiopia, with respect to conservation and management of
biological diversity, is the very great contrast between
highland and lowland areas, and the great expanse of the
highlands. The formation of the Ethiopian highlands date
back to the Oligocene period, 40 million years ago. when
extensive outpouring of lava began (Hillman, J.C., 1993).
That event resulted in splitting into two main blocks 1in

a north-east/ south-west axis by the formation of the
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great rift valley, forming the basis of the western ( or
northern) highlands, and the weastern (or southern)
highland areas that remain today. The western block is
more extensive, though greatly dissected by river
action, especially by the Abay river ( or Blue Nile)
basin. The eastern block is less extensive, and has
been considerably modified along its eastern edges by

river action of the Wabe Shebele basin in particular.

The formation of the Rift valley, which continues today,
also opened up the broad funnel that is the north-eastern
area of the country, and resulted 1in the Danakil
Depression that is as deep as 100 metres below sea level

at its deepest part.

Subsequent to, and during, these two major occurrences
- the Oligocene lava outpourings and the formation of the
Rift wvalley - modifications of the land surface has
occurred through rainfall, river erosion, glaciation of
the highest areas ( above 3000m ASL), and the effects of

animal and plant life - on soil formation.

Thus Ethiopia ranges in altitude between 100m BSL to over
4000 ASL in its highest mountains. However, an extensive
highland plateaux over 2500m ASL comprises the most

significant part i.e. 40% of the country. These same
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areas. through their extensive nature and their isolation
from similar areas on the continent, have stimulated the
evolution of a wide spectrum of endemic species of

wildlife and the highland ecosystems they comprise.

In brief, the topography and geology 'of Ethiopia today
present a wide spectrum of habitats and ecosystems, with

their component wildlife arrays in remarkable scenery.

2.1.2 Climate

Although the entire country lies within the tropics i.e
3° 48 and 18° N latitude and 33° and 48° E longitude ),
the wide range of altitudes results in considerable
variation in climate. The climate of the hot low lands
is dry and semi-arid in the <coastal plains and
tropical/semi-arid in the deep valleys, with average
annual temperatures varying from 20° ¢ to 29° cC. The
plateaux have a temperate climate where the altitude
produces an average annual temperature of 16 ¢ to 20" C,
whilst the high mountains are characterized by a cold,
alpine climate with average annual temperatures between
10° ¢ and 16° C. Relative humidity is very low on the
eastern and western plains, but increases on the plateaux
from 20% in the north to 80% in the south. Rainfall

increases concurrently from 200mm/year in the north and
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on the eastern plains. to over 2000mm in the south-west
(FAO/UNEP, 1981). The main rainy seasons last from June

to August, with light rains from February to April.

2.1.3 Drainage

A system of rivers has evolved that drain the land of
rainfall and other water sources. Overtime 12 major
catchment basins have developed. which are mapped and
described by both Daniel Gamachu (1977) and the National

Atlas of Ethiopia ( EMA, 1988).

2.1.4 Soils

The details of the soils of Ethiopia are given in the
National Atlas (EMA, 1988). Basically the highland soils
are more fertile and better watered than the lowland
soils. This has supported the development of dense human
populations in the highland blocks, to the considerable
modifications and eventual exclusion or destruction of

natural ecosystems and their fauna and flora.

The situation is different in the lowlands where the soil
is less fertile and the rainfall is lower than that of
the highland blocks. However. lowlands are potentially

irrigable as they are close to permanent sources of
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water, especially, rivers. This will, again, affect

wildlife already concentrated there.

2.1.5 Political Regions

The land area of Ethiopia has most recently been divided
into 25 regions, in addition to 5 autonomous areas.
Immediately prior to that a system of 14 regions had been
used for over a decade and the boundaries have been based
partly upon natural features such as rivers, but have
also been determined by human population densities and
landuse. There are likely to be further changes in the
future, as a new system of government evolves ( Hillman,
J.C., 1993). Present perceptions of the sub-divisions.of
the country are along broadly ethnic lines which are of
little relevance to biodivesity resources conservation

and management.

2.1.6 Human Population

The distribution of the human population of Ethiopia 1is
split between the densely populated highlands, and
sparsely populated lowlands. Overall population was
estimated at 42 million people in the 1984 census

(OPHCC 1684).
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Sixty percent of the population is estimated to reside in
the highlands that comprise 40% of the total land surface
of Ethiopia ( 1.2 million Km’ ). This gives an average
human population density of approximately 63 persons/km2

in the highlands, and 28 persons/km2 in the lowlands.

Such high densities in the highlands, in a cultivating
culture, leave little space for the larger species of
wildlife, or natural habitat for even the smaller

species.

2.1.7 Landuse

Broadly speaking, Ethiopia’s land surface can be divided
into three major landuse categories 1in relation to
TrIaTriTe:

- intensive, mainly cultivation in the highlands

- extensive, mainly pastoralism in the lowlands

- areas that are less used, due to extremes of

aridity or altitude

Cultivated lands tend to support the least wildlife., due
to the extent of the land area taken up bv crops for much
of the year, to the damage that larger animal wildlife
species exert on crops, to the effect of land clearance
on natural vegetation, and to the sheer numbers of people

and their general attitude to wildlife.
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Pastoralism has less effect upon wildlife, except in the
attempt to eradicate large carnivorous animal wildlife
species, the modification of the natural vegetation types
to increase availability and palatability of grasses year
round for the livestock, and the modification wrought by
sheer numbers of domestic animals through their passage

and overgrazing in many areas.

The area of the country covered under the third category
mentioned above is limited to the highest parts of the
mountain blocks and the driest desert and semi-desert
areas. These thus so called marginal areas have not been
used so far: but it may no longer be apparent under the
situations and trends we see today i.e in unprecedented
ecrowth in population and development in knowledge and
technology -that can-convert-such-areas into a productive

one.

2.1.8 Socio-Political Systems

The system of centralized decision making has resulted in
policies of landuse being applied in a "blanket" fashion
over large areas of the country, that in fact differ very
greatly in ecological conditions (Hillman J.C.., 1993).
Further, the available information on the natural

resources, climate and terrain of the country is limited,
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such that there has been no time to carry out the
research necessary prior to the application of these

policies and changes in landuse.

The policy of state ownership of land, intended to
maximize production and reduce the very great gap between
rich and poor in the country, has had the side effect of
removing the incentives for land husbandry and longterm
investment in the conservation of the land and its

resources.

Thus, while wildlife has benefited to some extent from
the state ownership of wilderness and authoritarian
control of land use, it has also lost out to the general
effects of the exploitative robber economy of living
natural resources that belong to everyone, but belong to
no one person in terms of the longterm husbandry needed

(Hillman J.C., 1993).

2.1.9 Religions

Ethiopia is dominated by two main religions., namely the
Ethiopian "Tewahido" Orthodox Church and Islam with the
first being the predominant one. A relatively small
proportion of the population belongs to neither of the

above religious group, being considered "animist" or of



"pagan" or of "tribal religion” and occurring mainly in

the lowlands.

There is a general abhorrence of wildlife by both major
groups where cleanliness and edibility is concerned.
Therefore little necessity for the husbandry of wildlife.

On the other hand, the wildlife of certain areas 1is

protected through religion. These include places of
worship and burial. Christian churches are generally
located high on hill tops. There is a taboo on the

cutting of trees around churches, and the encouragement
of tree growth and planting at these sites, as compared
with the surrounding heavily utilized areas, has made
them havens of mature tree growth, that support birdlife
in particular, and to some extent other forms of

wildlife., though usually smaller species.

2.1.10 Economic Incentives

Wild plants and animals <contribute to the daily
requirements of individual Ethiopian people. Examples
can be given of the Civet musk industry, fishing,
fue lwood, honey harvesting, traditional house
construction materials, the supply of traditional
medicines, etc., all of which result fromwildlife and/or

require wild habitats for the continuity of this supply.
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Further economic benefits can be seen in the Tourist
industry - wildlife viewing ( photographic safaris, bird
watching, mountain walking, horse trekking, river
rafting, etc.) and sport hunting, and in the harvesting
of wildlife or its products by the government such as,
crocodile ranching, live primate exports, etc.; but these
benefits accrue to the government at the present time.
Recently new policies have been announced whereby private
investors can participate in such exploitation, and it is

to be hoped that these new openings will be taken up.

The most important contributions, taken for granted by
the majority of the people, of wildlife to the economy
is. however, in supporting -human—life-with—agriculture
and forestry, power production, and even the exploitation
of minerals. For instance, natural wild vegetation
regulates the movement of rainwater when it reaches the
ground as it slows down the speed of water flowing over

the ground and cause to percolate into the soil rather

than flow across the surface. As a result, less erosion
results. Unregulated exploitation and loss of the
natural vegetation cover as fuelwood, <construction

timber, or in land clearance for agriculture, modify this

process of water flow regulation. The results are



reduced vegetation growth and loss of that material
resource, soil erosion., seasonal spring and river flow,
and reduced transpiration that contributes to changes in

patterns of rainfall, both locally and down wind.

2.2 THE WILDLIFE RESOURCES

The wildlife of Ethiopia is rich in quality, if not in
quantity, compared with other similar parts of the world
(Hillman 1993). Present evidence suggests that the
extensive and unigque conditions 1in the highlands,
together with their isolation, led to the development of
a large number of endemic species there. An indication
of the significant statistics concerning the wildlife of
Ethiopia is given in Table 1, showing the numbers of
species and proportion of endemics in different wildlife

groups.



Table 1: Summary Statistics of the Wildlife of Ethiopia

(adapted from Hillman J.C., 1993)

Group No. of No. %total
species endemic

Mammals(terres.) 277 31 1142
Birds 861 28 3.3
Reptiles 201 9 4.5
Amphibians 63 24 38.1
Fresh water Fish 150 + 2.7
Butterflies 324 7 242
Plants 5,712-6,034 1150 20

2:-2.1 Flora

The flora of Ethiopia 1i1s still rather poorly known
(Hepper, 1979) and a major new project to prepare an
inventory of flora of Ethiopia was launched in 1980
(Hedberg, 1986). The vegetation of the country is very
heterogeneous and has a rich endemic element. Estimates
put the size of Ethiopia's flora at about 5,765 species
(IUCN, 1986) with Brenan (1978) estimating endemism to be

of the order of 20.9% i.e. approximately 1155 species.
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Detailed studies of the flora of Ethiopia, particularly
an inventory of species and their distribution, 1is
currently underway, conducted by the Flora of Ethiopia
Project, based in the National Herbarium, Department of

Biology, Addis Ababa University.

Additional research on the natural vegetation of an
ecological nature is being undertaken by associates and
staff of the flora project, some of these within National
Parks (Friis 1981, 1986, 1987; Gilbert 1985, 1986;
Lissanework Nigatu 1987; Lissanework Nigatu & Mesfin

Taddesse 1989).

2.2.2 Fauna

Ethiopia is well endowed —with—wild —animal Species.
Excellent inventories exist of the current situation with
respect to mammals (Yalden, Largen & Kock 1974-1986) and
birds (Urban & Brown 1971), although our knowledge of
these groups is far from complete. Details of the birds
and mammals of Ethiopia are included here (see Appendix
1 and 2) respectively. Species lists of these two groups
exist for most of the National! Parks and Sanctuaries

{Hillman J:C.5 1993 wol:IT1):



Information on other animal groups is far less complete.
Species lists for Ethiopia have been compiled by Malcolm
Largen for Snakes, Lizards and Amphibians and 1is
presented in wildlife conservation compendium

(Hillman 1993), and he is currently preparing detailed
lists of each group for publication. Shibru Tedla
prepared a list of the Freshwater Fish of Ethiopia (1973)
which was also presented in a modified form in wildlife
compendium ( Hillman 1993). A list of Butterflies
occurring in Ethiopia is prepared by Stephen Collins of
Nairobi to augment the information for Ethiopia available

in Carcasson (1981) and Carpenter (1935),

Generally, the results of recent inventory research have
indicated the degree to which the fauna and flora of
Ethiopia are still unknown. A three-week expedition to
the Harenna Forest of the Bale Mountains, for instance,
vielded four amphibians new to science, two shrews new to
science, and a monkey and a rodent new to Ethiopia
(Hillman 1986; Larger & Drewes 1989; Huttever & Yalden

1990: Yalden 1988; Yalden & Largen 1992).



2.2.3. The Wildlife Conservation Areas

The focus of wildlife conservation in Ethiopia has been
on the system of Protected Wildlife Conservation Areas
(WCAs), concentrating on larger species, especially
mammals. These reserved areas include National Parks,
Sanctuaries, Wildlife Reserves, and Controlled Hunting
Areas. There is in addition the term "Wetland Reserve"
in the policy (EWCO 1992) but no reserved area has been
vet proposed under this term. Wildlife Conservation
ATeas that come under each one of the above
headings/terms is indicated in Appendix 3 categorized in
to two as principal and secondary Wildlife Conservation
Areas (WCAs). The principal WCAs include almost all
National Parks and Sanctuaries, where characteristically
conservation in some. form-has-been-aetive-for some time;,
a degree of development has been reached, and staff and
facilities have been assigned and developed. The
principal WCAs are 13 in number, covering an area of

32,000 km

in total, or 2.7% of the land surface of the
country. They are located primarily in the lowlands
surrounding the highland blocks, with only two in the
main high altitude areas ( the simien and Bale Mountains
National Parks). They are also mainly in the southern

part of the country, apart from those along the Rift

Valley, due to the extreme arid conditions of the

"
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northern lowlands, combined with the prolonged effects of
man in the northern areas and the resulting limited
biodiversity, especially where natural vegetation and the

larger animal species are concerned.

The secondary WCAs include all the Wildlife Reserves and
Controlled Hunting Areas. There are 11 Wildlife Reserves
and 18 Controlled Hunting Areas, covering a total of
approximately 161. 600km2 or 13.5% the land surface of
the country. They are mainly located in the lowlands; no
one of them is gazetted:; and no development has occurred
in any of the secondary WCAs. Management has been
limited to the control of activities by professional
hunters and their foreign clients by one or two wildlife
scouts assigned to accompany them for the few days they
are hunting in an area. They are essentially "paper"
WCAs with no staff., buildings, resources. or even in most

cases any boundary description.

Technically EWCO has responsibility for all wildlife in
Ethiopia, but in practice its activities have been almost
entirely limited to the WCAs, and then only the National
Parks and some Sanctuaries. due to the lack of resources
for dealing with wildlife elsewhere, and the perception
that all wildlife in the end should be in the WCAs

(Hillman J.C., 1993),
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2.2.4 The Legal Structure for Wildlife Conservation

The laws of Ethiopia pertaining to wildlife conservation

are detailed in Appendix 4.

2.2.5 Research

Wildlife research has provided the information necessary
for decision making in wildlife conservation in Ethiopia.
It was knowledge of the considerable number of larger
endemic mammals and birds in the country that largely
stimulated the initial interest by the New York
Zoological Society (NYZS), UNESCO, IUCN, Wildlife
Conservation International (WCI), and World Wildlife Fund
(WWF) in Ethiopia, and led ultimately to the formation of
the wildlife conservation Department, later EWCO, and the

system of wildlife conservation Areas that exist today.

Currently, considerable research is being conducted into
various aspects of wildlife, most of which seek to plan
the conservation management of wildlife and its habitat.

Current research work is detailed in Table 2.

31



Table 2 Recent and current wildlife conservation research

on Ethiopia

Key: ANP - Awash National Park

ASLNP - Abijatta-Shalla Lades NP
BMNP - Bale Mountains NP '

KMMNS - Kuni-Muktar Moutain Nyala Sanctuary
NNP - Nechisar NP
SMNP - Simien Mountains NP

SSHSct - Senkelle Swayne’s Hartebeest Sct.

Ysct - Yabello Sct.

General EWCO research

Regular ground monitoring of
larger wildlife species of
parts of few wildlife
conservation Areas,
opportunistic data from dead
animals, aspects of climate
data collection

Elephant survey & management
recommendations

Specific EWCO resea.

.Management planning
.Swayne’'s Hartebeest survival
.Vegetation growth parameters
.0ryx & Gazelle population

ASLNP:
.inventory and ecology
.lake level monitoring
.water table changes,
.vegetation productivity
.waterbird census
.socio-ecological survey

BMNP:
.Management planning 1986
.Harenna Forest Expeditionl986
.Simien Jackal-ecology,

.heather regrowth after fire
.Giant Lobelia growth dynamic
.Use of plants by local people

dynamics

breeding, dispersal, genetic
rodents, vegetation with
respect to rodents, managt.
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.Wattled Crane

KMMNS:.inventory and ecology

SSHsct:.Swayne’'s Hartebeest ecology
and conservation

YSct: .management planning research
.bird inventory, observation

other instits. BMNP: :

& individuals .Leicester Univ. Expedition, use
of mineral ’horas’ 1990
.Ethiopian Flora Project, Harena
Forest soil and vegetation stud.
.Ethiopian Flora Project,
numerous flora studies
.Univ. Gottingen Univ., alpine
flora studies, climate
.Univ.,copenhagen, flora &
conservation studies
.Biology Dept., AA univ.,biology
of Giant Molerat, 1986

NNP:
.Cambridge Univ. Expedition,
inventory 1990

Menagesha Forest NP:
.Biology Dept., altitude zonati-
on effectiveness of historical
conservation

SMNP:
.Kyoto Univ., Gelada ecology &
behaviour

2.2.6. Support

The Ethiopian Wildlife Conservation Organization is a

government department, and as such receives government
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support in the form of staff salaries, running costs, and

capital grants for development.

In addition it has received assistance from other sources
ever since 1its inception. These have mainly been
international wildlife conservation agencies ( Non-
governmental organizations - NGOs), with some limited
foreign governmental assistance in addition. Much of the
assistance has been linked to wildlife research, with
more emphasis in the recent past in management-oriented
research linked to the development of managerial skills

and infrastructure.

Current level of support, both from government and from
aid sources, together with incomes accrued due to
wildlife conservation activities, is detailed in Appendix

S
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2.3 THE ETHIOPIAN GERMPLASM

The wide range of agro-climatic conditions and the
Ethiopian farmers’ traditional method of conserving and
utilizing germplasm have contributed to the existence of

crop genetic diversity in the country.

The existence of crop genetic diversity has special
significance for Ethiopia whose predominant economic
activity is agriculture. However, the broad range of
genetic diversity that exists in Ethiopia, particularly
that of primitive and wild gene pools, is at present
subject to serious genetic erosion and losses due to
various reasons among which displacement of indigenous
landraces by exotic ones, predominance of genetically
uniform c¢rop varieties, changes and development 1in

agriculture can be cited as most important factors.

The famine, for instance, that persisted over the years
in some parts of Ethiopia has forced the farmer to eat
his own seed in order to survive or to sell his seed as
food commodity, and thereby posing the threat of massive
displacement of native seed stock by exotic seeds
introduced in the form of grains donated through relief
agencies. This compounds the already existing genetic

erosion.
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The above problems together with the International Board
of Plant Genetic Resources’ (IBPGR) recognition of
Ethiopia as one of the priority regions for collection
and preservation of germplasm created the need for the
establishment of a gene bank in Ethiopia, and as a result
we have today the Plant Genetic Resource Centre/Ethiopia
( PGRC/E) to address the problems mentioned. It was

established in 1976 with the following major objectives.

- To promote the collection, evaluation,
documentation and scientific study of crop
germplasm in Ethiopia, EFast Africa and adjacent
regions.

- To preserve germplasm by longterm storage and
maintenance in order to make valuable germplasm

available to breeding programmes.

To provide germplasm for breeding programmes aimed
at the development of such characters as higher
vield, better quality, disease and pest
resistance.

- To provide new crop germplasm to Ethiopia by

means of exchange with other institutions.

Accordingly, the main operational activities of PGRC/E

are: collection of germplasm; conservation/maintenance;
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evaluation and documentation; and exploitation of the

genetic variability.

Through active collection, donations and repatriation of
germplasm a considerable number of accessions i.e. about
general current holdings of 53,399 (see Appendix 6 for
details) and a large amount of information on them have
been acquired by the PGRC/E. The information on current

holdings is useful for:

- seed inventory, monitoring and handling (seed
storage and testing file);

- assisting the Exploration and Collection Division
to plan collecting missions by area, crop and
time;

- planning and decision making in germplasm
rejuvenation, multiplication and/or
characterization;

- facilitating exchange of germplasm through the
publication of lists;

- supporting plant breeders’ use of germplasm by
analyzing the data and publishing the available
information in crop catalogues;

- helping the users of germplasm to make a ( first
rough) selection from the available germplasm

based on specific criteriaj;
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- analyzing the available information on accessions

and collection sites to predict possible areas

where a germplasm with specific traits can be

found;

- carrying out taxonomic analyses and classification

using the characterization data; and

identifying of duplicate accessions, unknown

accessions.
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CHAPTER THREE

SURVEYS AND ANALYSIS OF FINDINGS

3.1 SURVEYS

3.1.1 Introduction

In order to propose useful recommendations and an
appropriate strategy for their implementation, it 1is
essential that existing situations in the country in
relation to biodiversity information sources, systems and
services be analysed and assessed. Therefore, this

chapter discusses surveys carried out on the following:

-Information users (their characteristics and
information seeking behaviour);

-Biodiversity information needs;

-Biodiversity information sources; and

-Existing information service systems ( libraries
and documentation centres together with the

supporting facilities);

This chapter also discusses the analysis and
findings/results of the surveys, the problems and

constraints.

89



The methods used in the surveys have been discussed in
chapter one under the_methodology for data collection.
These were interviews and discussion with key personnel;
observation of the activities carried out; intensive
documents surveys; and surveys using questionnaire (see
appendix 7). The findings of the surveys are discussed

qualitatively. The reasons for such treatment include:

-This study is essentially an exploratory one and
matters are explained better in words than

expressed in numbers;

-The questionnaire responses alone could not be
depended upon and therefore should be supplemented
with the information gathered through-observationy
discussion and interviews. In fact the latter
methods provided greater insight intc the situation

than a mere questionnaire survey would have given.
3.1.2 Biodiversity Information Users
As the survey 1indicated, the following people and
institutions represent the major users of information on

biodiversity resources and biodiversity studies (here

after called biodiversity information):
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-Resource planners and policy makers:

-Conservation administrators and decision makers;

-Researchers ( including ecologists, biologists,
taxonomists, zoologists, botanists, foresters,
silviculture people);

-Academics ( instructors and students);

-People in charge of protecting the environment
{such as, environmental engineers);

-International development agencies;

-Local healers and pharmaceutical companies’;

-Agencies and people who are concerned with
nutrition;

-Tourism agencies and tourists;

-Extension workers and farmers ( breeders);

-Private enterprises related to forest and forest
products;

-Agencies and people who deal with forage;
-Ministry of information;

-International Wildlife Conservation Organizations
and Genetic Resources Centers;

~-Information storage, processing and disseminating
centres and information personnel;

-General public at large.
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As regards their characteristics, some of the users are
highly educated {n the fields related to biodiversity
(ecologists, botanists, zoologists, silviculturist,
foresters); some are, again, novice though they also
specialize in an area with little relationship to
biodiversity (like planners and policy makers,
development agency individuals, and information.people);
and others are a little educated such as local healers,
farmers, entrepreneurs. Differences in the knowledge and
skills background of users is also reflected in the
difference in terms of the the amount, quality, media
for transmission, and presentation style required by the
professionals, the para professionals, non-professionals
and the general public. For instance, germplasm
professionals are more interested on detailed data of
characterization for each genetic variety, expressed in
technical terms, and in printouts while farmers and
entrepreneurs are most interested on the reproduction
potential, power of resistance .against hazardous
situations, nursery techniques presented in a clear and
comprehensible manner with even some demonstration on the

field.

92



3.1.3 Users Requirement for Biodiversisty Information
From the survey again it becomes evident that the

following general information need situations do exist:

-information on habitats and ecosystems;

-information on plant germplasm ( crops, forage, and
forest tree seeds);

-information on wild animals;

-information on flora (trees, shrubs and herbs);

-information on information services (documentary,

institutional, and human sources).

To elucidate the above need situations further a
discussion on each one of the above in relation to the
purposes for which they are required and the

corresponding user group follows:

3.1.3.1 Information on Habitat and Ecosystem

The requirement for such information is to select and
design reserves, manage and monitor developments of an
established system of conservation; ensure and promote an
effective and efficient system of landuse; identify the
major wildlife components and their distribution.

Conservation managers, resource planners and policy
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makers, tourism agencies, international development
agencies and Wildlife Conservation Organizations are the

major users of such information.

3.1.3.2 Information on germplasm

The group of users interested in germplasm information
include: genetic resource centres, genetic resource
centre managers, researchers, breeders, extension

workers, and nutrition people/agencies.

The requirement for germplasm information is for taking
appropriate management action on time, rtesearch, and
utilizing germplasms by breeding in the field. Germplasm
centre managers, for instance, want timely information on
the level and 'life of base and active collection for
deciding to rejuvinate and multiply before providing
germplasms to breeders, respectively. Managers also want
to know general current holdings and storage conditions
for taking appropriate action in relation to storage
space, the appropriate biotechnolgy to use, and

arrangements for further collection programme.

Researchers, on the other hand, require data and
information on the characteristics of the different

genetic varieties in order to screen out those germplasms
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with selected traits and conduct further analysis on

crossbreeding/interbreeding.

Farmers and private entrepreneurs again require
information on germplasm for actual use on their field
and/or knowing the taxonomic classifications of a given
germplasm, respectively. Finally, plant genetic centres
abroad also want periodically information on current
holdings in the country for planning and arranging

exchange and disseminating updated information.

3.1.3.3 Information on Individual Fauna Species

Information on individual animal species is sought for:

-inventorying

-identifying and determining its habitat,
requirement for food and water, shelter, mating and
breeding;

-knowing its reproductive potential (no. of
yvoung/clutch per period normally);

-knowing its uses and values (economic, scientific,
aesthetic, ecological);

-knowing the species status (endangered, common,

endemic, rare, indeterminate) for drawing up and
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implementing appropriate management and control

mechanisms.

Users of such information are researchers, tourism

agencies, and conservation organizations.

3.1.3.4 Information on Individual Plant Species

Information on a plant species is generally collected for
inventory, management, ensuring and promoting sustainable
development and utilization. The specific information
are enumerated below:

-on taxonomic classification of a given plant
species for inventory to provide baseline
information;

-for the different known uses and values such as
(agroforestry services and uses, economic uses, and
cultural, aesthetic and ecological values);

-to know the appropriate ecology and habitat for
its development;

-for the management requirement for its sustainable
development;

-on the status of a plant (as endangered,

endemic, common, rare, exotic, indigenous).

96



Institutions, such as, pharmaceutical companies, the
National Plant Herbarium, ILCA, PGRC/E, FAO,
International Board for Plant Genetic Resources Centers
(IBPGRC), Forestry Research Centre (FRC), private botanic
gardens and individuals such as botanists, foresters,
silviculturist, extensionist, farmers, local healers,
researchers, academics, and private entrepreneurs,
information people constitute the major users of such

information.

3.1.3.5 Information on Referral Services

Information on such services are needed to identify and
contact the documentary and institutional sources and
expertise in the area. Information on documentary
sources, institutional sources, directory of expertise
atre frequently requested for by researchers, students,
instructors, information centres and information

personnel.

3.1.4 Biodiversity Information Sources

Normally, information sources can be categorized into
three as documentary, institutional, and human sources.
In respect to these categories the survey revealed the

following facts.
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Though it is difficult to find the above sources in a
systematized manner, documentary sources such as /books,
periodical, research reports, databases, institutional
publications, conference proceedings, maps, statistical
reports, posters and brochures/, institutional sources
like /PGRC/E, EWCO, Wildlife and Natural History Society,
Forestry Research Centre Ethiopia (FRC), National Plant
Herbarium and Natural History Museum, Ministry of Natural
Resources and Environmental Protection, ILCA/ and
specialists and expertise working in these institutions

are good sources of biodiversity information.

3.1.5 Information Service Systems and Support Facilities

for Biodiversity Information

Information service systems are the connectors which link
users with sources. Efficiency and effectiveness of this
linking will promote wuser satisfaction and ensure
effective contact of users with sources. In order to
evaluate existing biodiversity information service
systems from this perspective, a discussion of survey

findings for each of the institutions will be useful.
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3.1.5.1 Ethiopian Wildlife Conservation Organization

(EWCO)

The documentation centre at EWCO is very resourceful.
However, it is not as useful as it should be for various
reasons among which the very limited space, inadequate
staff (both in number and quality), and under-utilization
of the information support facilities (one reprography
and one micro computer) can be cited as major ones. The
cumulative effect of all these results in poor service,
that is, almost none of basic services of a documentation
and information centre are provided. This situation

presents special difficulties for external users.

3.1.5.2 Ethiopian Wildlife and Natural Historyv Society

As an institution established to encourage and support
research concerning Ethiopia's flora and fauna and
disseminate information for creating awareness among all
the learned community (especially students at all
levels), the society managed to have a mini-documentation
unit where periodical publications entitled "AGAZEN",
"WALIA", newsletters and posters, research reports, and
wildlife related books are maintained. With regard to
information support facilities, there is one

microcomputer and one reprography machine.
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3.1.5.3 Ethiopian Forestry Research Centre

This centre has an information centre, the Forestry

Research Library and Documentation Centre, with:

-a sizable document collection on general forestry
and seed germination; ‘

-four staff members (one professional, two
subprofessional, and an assistant);

-five microcomputers which run applications like
CDS/ISIS, Word Processing, Data Base I1II+, Lotus,
Harvard Graphics, and Statistical Package;

-one microfiche reader, and

-a good layout and just enough space.

The centre provides services, such as, reference,
database search (bibliographic and abstracts of research
on forestry) though it was not operational during the
survey, and selective dissemination of information

through their FRC Newsletter to registered users. The

Centre also claims to have other information delivery

mechanisms, such as, extension services and exhibitions.

3.1.5.4 Plant Genetic Resource Centre/Ethiopia (PGRC/E)
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The PGRC/E has a library and documentation centre. The
library consists of a large collection of documents on
germplasm (crop, forage, forgst tree seeds) and it is
part and parcel of the documentation centre where
important information is stored, processed, and retrieved
for internal as well as external use. The total number
of staff in both sections are eight of which two are
professionals and the remaining ones are
subprofessionals. The documentation centre has ten
microcomputers running under MS-DOS and applications for
Dbase 1V, Wordperfect, Excell, Lotus, Foxpro and one
minicomputer (AS/400 operating system and its program).
Furthermore, the documentation centre 1is currently
preparing for establishing a local area network. Though
it has not become operational, this institution is
proposed to act as a center to coordinate and supervise

activities on biological resources at the national level.

The services provided by the Centre include: Reference,
database search, reprography, current awareness (for
internal users), and selective dissemination of
information with its Newsletter entitled PGRC/E.ILCA
NEWSLETTER. Information delivery mechanisms used by the
Centre include magnetic tapes and diskettes and
extension services besides the conventional types.

Except that it 1is limited in 1its scope to plant
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germplasm, the <centre is the best among all the
institutions surveyed - it has qualified staff, adequate

facilities, and provides better services.

3.1.5.5 Ministry of Natural Resource and Environmental

Protection

Being a ministry office which coordinates and supervises
the institutions mentioned above, it has a large
information centre named as the Library and Documentation
Service. It has five staff in total (two professional,
two subprofessional, and an assistant). With regard to
the information support facilities, it has one
microcomputer with application software CDS/ISIS. The
services provided by the facility are reference, database
search (bibliographic), and reprography. This center was
serving the Ministry of Agriculture before it came under
the current Ministry. As a result, many of its
collections are on agriculture and rural development with

many have little relevance to biodiversity subjects.
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3.2 ANALYSIS OF FINDINGS OF SURVEYS

Analysis of surveys revealed the following:

-All the institutions have a library and/or documentation
centre though different in the size of their
collection, space they utilize, number of staff and
their qualifications, support facilities (information
technology), and extent of services they provide. The
PGRC/E library and documentation centre is well equipped
in many respects and can be easily made to incorporate
additional services required. It has collected and
maintained different biodiversity information sources
(published as well as unpublished) which would have been
difficult otherwise to access. Moreover, this has
created a convenient base to plan and arrange for
exchange of materiéls and providing additional services.
The existence of basic infrastructure such as buildings,
materials, manpower, and machines and equipments
indicates the importance given to collecting and
maintaining biodiversity data by the institutions’

authorities, though much more needs to be done.

-While all the institutions surveyved are performing
related tasks, there is little coordination and

interrelationship among them. As a result, it is hardly
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possible to find comprehensive and an organized
biodiversity information at any of the institutions
surveyed. On the other hand, since there is no means of
knowing what work has already been done or being done
by others, there is a great chance of duplication of
effort and wastage of resources which could have been
minimized had there been coordination and mechanism for

information exchange.

-The services currently available at all the institutions
except at PGRC/E are all conventional ones and as a
result do not satisfy the range of biodiversity needs
mentioned in section 3.1.3. Computer databases to
respond to queries on biodiversity components ( wildlife
species, ecosystems and habitats, plant germplasms)
and referrals (information on documentary,
institutional, and human sources) are not available. On
the other hand, biodiversity information sources
exist, though it is difficult to have easy access to
them. In brief, there are problems with the links
between sources and users. Further analysis of the

problems revealed the following constraints:

(1) lack of trained personnel;
(2) little professional incentive to employees in

charge of documentation and information centre;
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(3) lack of adequate finance;

(4) lack of necessary software packages and
standardization problem among systems in use in
the institutions mentioned;

(5) lack of perception or awareness of the
importance for improved information system by
the management and the community at large;

(6) inhibiting policies (such as free exchange of
information on germplasm and acquisition of

materials and equipments freely from outside

sources).

In the hope that the above problem situations and
constraints will be addressed by the concerned
authorities, it is the belief of the researcher that the
current information services can/will be improved if
databases for (1) Conservation Areas, (2) Wildlife
species ( useful fauna and flora), (3) Plant Germplasm
(crop, forest tree, and forage seeds), and (4) Referrals
(documentary, institutional, human sources of
information) are designed, developed and put into
service. The design of the prototypes for the above

databases are discussed in the succeeding chapters.
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CHAPTER FOUR

DATA BASE DESIGN

4.1 INTRODUCTION

4.1.1 Design of a Computerized Information System

The main purpose of a computerized information system is
to make information available to the users according to
their needs. An important aspect of systems design, 1in
this respect, involves establishing the database(s). It

consists of three phases (Rao 1991).

(1) Assessing the feasibility of the system;
(2) Designing the database;
(3) Organizing access to the information system (for

users).

4.1.1.1 Assessing the Feasibility

System feasibility 1is a test or evaluation of the
complete system plan. Such an evaluation is necessary to
define the application area along with its extent and
complexity, to provide the scope of computerization
together with suggested output and input formats and

potential benefits. To establish that the proposed
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system is feasible, the following criteria may be applied
(Rao 1991).

(1) Ability to meet user needs

(2) Use of resources to generate benefits

(3) Workability of the system

The first criterion about user needs can have multiple
forms. In many cases, users’ needs change and grow;
users’ needs can be determined by a thorough systems
study or by comparing the system (to be computerized) to

a similar one which has already been computerized.

The second criterion is a comparison of resource benefits
against resource investment (cost benefit analysis). As
far as human resources are concerned, what needs to be
determined is whether the computerized system optimizes
the use of available human resources. While implementing
the computerized information system, it may be necessary
to upgrade the skills of the existing personnel, so that
they can handle input scheduling, checklist correction,

output monitoring, etc.

The third criterion is basic to the first two feasibility
criteria mentioned above. In order to find out whether

a system’s plan is workable, development of a working
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model or prototype is involved on a limited basis. A
test can be conducted by adjusting the workability of one

or more aspects of the total system.

4,1.1.2 Design of Database

A database is a mechanized, formally defined, centrally
controlled <collection of data in an institution
/organization. The data records are physically organised
and stored so as to promote shareability, availability,

evolvability, and integrity (Davis and Olson 1985).

Database design is the process of arranging the
datafields needed by one or more applications into an
organized structure. The two parts of the process are

logical database design and physical database design.

Logical database design is an implementation independent
exercise that is performed on the fields and
relationships needed for one or more applications. It

describes the users’ view of data.

Physical database design is an implementation-dependent
exercise that uses the results of logical database design
and further refines them according to the characteristics

of the particular database management system in use. The
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selection of a physical database structure such as the
indexed sequential or direct access method of the DBMS to
be used 1is, for instance, part of physical design

activity.

Careful database design is essential for a variety of
reasons including data redundancy, application
performance, data independence, data security, and ease
of programming. All are important factors in the data
processing environment, and all can be affected adversely

by a poor database design (Brathwaite 1988).

The two most common database design methodologies are
data normalization and data structuring and the entity-
relationship methods. The first methodology is
representative of a class of methods that take as input
a list of fields and the associations among those fields.
The second method, the entity-relationship method, is
representative of the class of methods that take entities

and relationships as input.

Database design using the entity-relationship model lists
the entity types involved and the relationships among
them. This method has been used in designing the

prototyvpe databases.
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While designing a database, it is necessary to know the
source of information, characteristics and the purpose
for which data are collected and stored. For instance,
sources can be single, or multiple and need careful
identification by the analyst in the design process. In
this connection, there are some gquestions to be answered
about the accuracy and reliability of data inputs. These

are:

(1) Whether the data are of real interest and
important to the user

(2) Whether the intended use of data is potentially
threatening to the source

(3) Whether the required preparation of input throws

an additional burden on people at the source

Characteristics of data bases are determined by size,
variability, volatility and activity. The size of a
database has obvious implications in selecting the media
in which the information is stored (tape or disk). The
nature of processing is also determined by the size

(such as avoiding sort/merge operations). Information
which has shorter "life" may be stored on current
transaction files. On the other hand, information which
has a longer life may be stored in the master file on

tapes/disks. If changes are made too frequently, the
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database is said to be volatile; otherwise it is called
a static one. Costly storage space on disks can be
released by keeping a careful watch on the volatility of

information.

4.1.1.3 Access to Information

The methods for organizing and accessing information in
a database are built around data records. Files may be
organized in several ways, depending upon the
requirements and the availability of appropriate
hardware. The design of a system includes preparing a
record layout which places together related data

elements.

4.1.2 Development of Information System

After considering all these design aspects, the system
analyst guides the programmer to develop the necessary
software. This again depends on the operating systems

and the hardware.

It is necessary to understand, at this stage, the
phvsical flow of the data and their usage. The last step
in the development process is full scale implementation

together with comprehensive training and instructions to
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the user. Adequate user education is a must for the
successful running of any computerized system. which can
comprise of input preparation, checklist correction and
output monitoring, at the working level, and general

appreciation at the higher level.

4.2 DESIGN OF PROTOTYPE DATABASES

4,2.1 Scope of the Design Work

The scope of the design work is limited to database
design with some attempt to assess feasibility and
indicate possible strategy for developing and

implementing it.

The procedures adopted to design the prototype databases
are
-statement of design objective
-identifying and defining constraints and
requirements
-defining the entities on which records are to
be maintained
-identifing and describing the attributes for each
of the entities defined (its information potential,
its data source, and the valid values it can take)

-Creating the database as per the constructs
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provided by a database management system which in

our case the micro CDS/ISIS version 3.03.

4.2.2 Design Objective

The objective in designing the prototype databases is to
demonsrate provision of information on conservation
areas, individual plant and wild animal species, plant

germplasms, and referral services.

4.2.3 Requirements of the System to be Designed

Defining requirements is both logical and essential since
they are basis against which the system’s efficiency and
effectiveness 1is tested and evaluated. Therefore,
considering the above general objective and some other
factors revealed during the survey, the system to be

designed shall fulfil the following requirements:

-the system should not frustrate current as well as
potential users i.e. it should be convenient and
easy to be used by an ordinary people

-the system should not create much burden on data
entry people

-the system’s outputs should be meaningful and

presented in a way users can understand easily

113



-the system should not be too expensive as compared

to the benefits it promises to give

-the system should be able to accept various queries
on conservation areas and wildlife:; process them
and provide for timely, accurate, and relevant
data; generate periodical reports useful for

conservation administrators and managers

-it should also be able to accept queries on
documentary, institutional, and expert profiles and
provide for bibliographies and directories on the

screen or in printout

-it should also be able to generate labels for the
plant and animal specimens, inventory lists of

plants and animals; and finally

-it should be able to provide selective information
dissemination (SDI), current awareness services,
abstracts and indexes, and information analysis

and consolidation services.



4.2.4 Constraints

Constraints that require to be considered during the

design and implementation activity are:

-lack of trained personnel to collect, extract,
index and catalogue various sources; ready them in
a form proper for the databases; accept queries oOr
transactions and manipulate the databases
accordingly; administer the databases; design and
develop necessary programs;

-lack of finance and the appropriate machines and
equipments;

-absence of a conducive environment to develop and
get the service from databases (that is to say
users’ and institutions’ authorities awareness of
the value and use of information and computer is

not up to expectation);

The above situations, if overlooked in the design and

development activity, can limit the systems' use to

provide the services promised.
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4.2.5 The Entities/Data Stores

An entity is defined to be an object, real or imaginary,
which can be thought of as having a distinct and
identifiable existence. Entities are the objects which
underlay all corporate functions. The data collected and
processed within the organization represents the
information about those objects relevant to the

institution activities (Brathwaite 1988).

Entities can be described in terms of their attributes.
Different views of the same entity can be obtained by
selecting different attributes of that entity. A
collection of attributes which provide a complete
description of an entity in a particular role is called
an entity class. The objective of data modelling is to
identify the complete set of attributes which make up an
entity class. Once an entity class is established, it
can be viewed as the formal definition of a conceptual
object which exists in its own right and interacts with
other conceptual objects through well-defined entity

relationships (Brathwaite 1988).



From the survey analysis (see chapter 3). the following

entity types were identified:

-Conservation Area (National Park)

-Wild animal species (Fauna)

-Trees and shrubs (Flora)

-Documents, Institutions, and Experts which are

together called reference and referral entities.

4,2.6 Attributes and their Definition

The attributes (of interest to potential users of the
information systems) relating to each of the selected
entities were identified and defined. An attribute is any
property or characteristic of an entity which,
individually or in combination with other attributes,
provides description or view of the entity tailored to a
particular environment (Brathwaite 1988). Attribute
definitions describe both the coding schemes associated
with an attribute and the role served by the attribute in
relation to its parent entity. The components of an

attribute definition include

-The primary name and aliases used to reference the
attribute verbally and in formal documentation

-General descriptive information about the attribute
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10,

11.

-

13.

NUMBER OF ENDEMIC RECORDED
Known endemic animals conserved in the national
park (only birds and mammals). Data for this
attribute can be found in the wildlife compendium

of EWCO.

OTHER NATURAL RESOURCE USES
The different uses and services a given national
park provides for the local people and the country
as well (fuelwood, hotspring, fishing, rtanching,

charcoal, timber production, etc.,).

TOURISM MATTERS
Matters found in a given national park and

considered relevant for tourism such as beautiful

scenery, visitors accommodation facilities,
transport faedilities, information facilities,
etc.). The EWCO as well as the Ethiopian Tourism

Commission are sources of data for this attribute.

MANAGEMENT ASPECTS
Matters that require the immediate/frquent
attention of the manager in charge of the national
park or national parks 1in general. Items to be
included are permanent staff in the national park.

rest houses. transport facilities, developing
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accommodation facilities, etc.

14. DESCRIPTORS

Key words/terms for use in information retrieval.

15. REMARKS
Important and useful matters left unexplained in

any of the above categories may be included here.

The above attributes together with the corresponding
values make up the TPARK DATABASE. The attributes are
selected considering both data availability and the

difficulty in handling when attributes become too many.

4.2.6.2 Attributes for the Plant Database (TFLORA

DATABASE )

[ FPAMILY

The plant family where this is known. This together with
the scientific name can be filled in later after
identification at the National Herbarium or after

consultation with an expert.

2. SCIENTIFIC NAME
The Latin or Greek name: use of this name avoids any

confusion with other species of the same local or



vernacular name: hence this attribute is selected as

record identifier.

3. VERNACULAR NAME

The vernacular name used by local people, or the common
English name used to describe the plant. The language
used is added in brackets after the name. There are good
lists of vernacular Ethiopian plant names in several
languages proposed by Azene Bekele Tesema, which is also
helpful in finding the scientific name from the

vernacular.

4., LOCALITY
The local name of the area., and conservation area, SO

that the place can be identified and located in a map.

5. ECOLOGY

Information regarding the occurrence of each species in
the various agro-climatic zones, the altitude range,
specific niches in the landscape, soil preference,
occurrence of drought, vegetation types of the

environment. the climate., etc.

6.USES AND SERVICES
Uses. utilities and services &known for the plant -

whether it is used by people in the area. and for what



purpose (agroforestry, food. fuel, building, medicine,
basket making, etc..), or by animals as food. nesting

material, shelter etc.).

7 .DESCRIPTION

A brief description of the plant itself including its
type (grass, herb, climber, shrub, tree), approximate
height, flower and bark colour, how common it is in that
place. how it appears. the bark, flower, leaves and
fruits, plant morphology (thorny/spiny, single stemmed,
multi-stemmed, open canopy, deciduous dry season,

evergreen,etc.)

8. PROPAGATION

The natural as well as suitable propagation methods
(natural, or by direct sowing, seedlings, stake cutting,
suckers, air layering., stumps, grafting. root stock,

gte.y)

9., SEED INFORMATION
Information on the number of seeds per kilogram. seed
storage and pre-sowing treatment for those trees and

shrubs which are propagated by seed.



10. SEASONALITY
The length of time the plant becomes viable

(perennial/long lived, annual, biennial/short lived),

11. MANAGEMENT

Suitable management techniques to be applied to optimize
tree and shrub products and services and reduce any
negative effects such as coppicing, pollarding, trimming,

lopping, prunning. etc.

12.PLANT STATUS

The number of and the state under which the plant species
is found (endangered., common, rare, endemic, exotic,
indigenous, indeterminate as to their number, range, and

threat situation)

13. REMARKS

Any other useful or interesting information that does not
fall into the above categories.

14, DESCRIPTOR

see attribute no.14 of TPARK database.

15. REFERENCES

Documentary and other sources of information about the

plant should be entered in the reference database.
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4.2.6.3 Attributes for the Wild Animals Database

(TFAUNA DATABASE)

1. ORDER

Classification order to which an animal belongs or simply
categorize as mammal, bird, amphibian, or reptile). The
order of <classification can be filled in later by

consulting experts.

2, SCIENTIFIC NAME

see attribute number 2 of the plant database.

3. VERNACULAR NAME

see attribute number 3 of the plant database.

4., LOCALITY

see attribute number 4 of the plant database.

5. DESCRIPTION

Physical description of the size, shape, colour, basic
temperament , interactions with 1its peers and the
environment/habitat it prefers mentioning such items as
altitude range, and topography (roughness of terrain and
slope). surface drainage (poor. seasonally wet, well

drained. etc):



6.ECOLOGY

The conservation area or ecological zone to which an
animal belongs. If the locality field is filled in, this
can later be filled by consulting the Ethiopian Wildlife
Conservation Organization (EWCO). Peoples intervention in
respect to the animal of interest is also entered in the

field.

7. HABITAT

The kind of vegetation (grassland, swamp, riverbank,
bush, forest, cultivated area etc) and terrain (flat,
sloping, willy, mountainous, gorge, desert, etc.) where

the animal is found.

8. FOOD AND FEEDING

The main food items/diet the animal feeds on. when does
it search for its food (during night or in day time). its
feeding behaviour(in group or privately), how it catches
and kills prey, etc.,. This will help to carry some
analysis, for instance, the specialized nature of its
diet can be analyzed as traits of vulnerability. Thé
data sources to fill this field are published and
unpublished research outputs. This 1is a protected
information which will be filled in when sources become

available.
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9. TERRITORY AND HOME RANGE

The defined area delineated for peers of this species
that serves for the provision of adequate food, a
mechanism for establishing and maintaining the pairing
bond, regulation of population density, rteduction of
interference with breeding activities, reduction of
predation losses, and reduction of infectious-disease
transmission. Information on the area over which an
animal habitually travels while engaged in its usual
activities and if possible aspects of social structure,

is also entered in this field.

10. SPECIES STATUS

The total number of species estimated to exist and their
status (endemic, rare, common, endangered, indeterminate
as to their number, home range, being under threat).

EWCO is a good source on this attribute.

11. SPECIAL TRAITS

The capacity to tolerate stresses/undesirable happenings
such as drought, heat, disease and parasites, etc. This
attribute field is also to be filled in after consulting

documents e.g. research reports.



12. BREEDING POTENTIAL

The number of young/ clutch size normally produced and
the courtship and mating habits. Low biotic potential.
for instance, puts at stake the long term viability of

the species.

13. USES
The different uses and services reported or claimed to be
obtained (nutritional, aesthetic, ecological, economic,

recreational, medicinal, scientific, etec., values)

14, SOCIAL STRUCTURE
The friendship and neighbourhood habits of the animal in

guestion with/and across its genetic group.

15. MANAGEMENT

Important management strategies drawn and/or to be drawn
and actions taken and/or to be taken such as protective
laws e.8. Convention on International Trade for
Endangered Species (CITES), prudence in the introduction
of exotic species, predator control, habitat development,
identify the habitat for the endangered species and map

its distribution for monitoring, etc.



16. TIME TO VISIT
Convenient time (month and hour) when an animal of

interest can be seen.

17. REMARKS
Any other useful or interesting information that does not

fall into the above categories.

18. DESCRIPTOR

see attribute number 14 of the plant database

18. REFERENCES

see attribute number 15 of the plant database

4.2.7 The Referral Databases

The entities considered under this include documents,
institutions, and experts. The reason for maintaining
record for these entity tvpes is to respond to the needs
for referral services as revealed during the survey and

to meet the design requirements.

Databases for these entity types are treated differently
from the previous types. The reason for this 1is the
existence of a model database structure, ABNCD. already

developed to handle design activities involve for each
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one of these entities.

ABNCD 1is a prototype for an integrated information
storage and retrieval system developed by a group of
students of the School of Information Studies for Africa,
Addis Ababa University (Abebe et al 1992). The model 1is
designed to incorporate records for the following entity
types:

-Documents/bibliographical records of various tyvpes
such as books, reports, conference proceedings,
analytics of monographs, analytics of serials):

-Profiles of institutions, research projects,

information systems and services, and experts.

For the sample record output from the database see app.8.

4.2.8 The Database Management Software Used to Design the

Prototype Databases

In order to demonstrate some of the services and products
that can be generated from computer databases of the
entities discussed, the selection of a DBMS is crucial.
The particular software selected for use in designing the
prototype databases is the Micro CDS/ISIS (or Microlsis)
version 3.04. Microlsis is a generalized DBMS package

designed for the management of machine-readable textual
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databases, i.e. to build, manipulate, maintain, and

retrieve records from such databases.

Microlsis is a DBMS software package developed by Unesco
and distributed free of cost to non-profit organizations
especially in developing countries. Since the release of
the first version of the software in December 1985, some
twenty thousand copies of it are reported to be in use in
different countries of the world, in Europe and
developing countries in particular [International
Classification 1993]. Surveys by the Pan-African
Development Information System (PADIS/United Nations
Economic Commission for Africa) [PADIS 1989, 1991]
indicate a significant increase in use of the software in
Africa. And the situation is similar in other developing

regions of the world.

Although Micro-Isis was initially intended and used for
designing and developing bibliographic databases. it 1is
now being used increasingly in developing also factual
databases and Object-oriented databases [Neelameghan
1992c]. Microlsis enables:
- defining of databases containing user selected
fields and data elements:

- entering new records into a given database:
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modifying, correcting and deleting records in a
database:
automatic creation of fast access files, such as
inverted files (index files) for any or all of the
words or combination of them in any or all of the
fields in each database applying eight different
indexing techniques;
retrieval of records from a database using simple or
complex (including Boolean, adjacency and other
operators) search expressions;
displayving the list of terms in the index file
facilitating selection of terms to formulate search
expressions;
displaying the number of hits for each component of
the search expression;
re-execution of earlier search expressions in the
same or other databases during a search session;
displaying/printing out of records from a database as
per user defined formats;
printing out an entire database or retrieve records
some or all the retrieved records and/or
indexes of a database;
exchanging or merging of records of two or more
databases that are in compatible formats (e.g. ISO
2709 format); and

enhancing the software’'s capabilities through
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programs written in CDS-ISIS Pascal language, for

example, development. maintenance and use of

controlled vocabularies.

retrieval and display,

catalogue, etc.

multiple databases search,

online public access

The systems restrictions currently in effect are:

Maximum

Maximum

Max imum

Max imum

Field Definition Table (FDT),

number of databases
number of records in a database
record size

number of fields defined in the

repetitions of repeatable fields

Max imum

number of lines in the Field Select

Table (FST)

Maximum

Maximum

Field size

number of fields in a page of

worksheet

Max imum
Max imum
Maximum
Max imum

file
Maximum

Maximum

number of pages in a worksheet
format work area
size of a display format

number of stopwords in a stopword

field size in a worksheet

number of characters in a search
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Unlimited

16 million

8000 B

200

8000 B

19

20

8000 B+

3000 B*

799

8000 B



expression 250

Field tag number ' 1 to 32,767
Maximum length of sort keys 256 B
Maximum number of literals 132 B
Maximum HIT record size 4000 B*

Maximum number of identifiers in an ISIS

Pascal program (including all programs called

by USES statement) 10000+
Maximum number of loaded programs 10
Maximum number of real constants 200
Maximum Pascal run-time stack 2000+
ISIS Pascal dynamic string area 16932+

(* applicable to version 3.0)

(+ see Expanded Memory Manager below)

MicrolIsis version 3.0+ supports multi-user local area
network (LAN) that is, simultaneous access to a database
by several users for data entry and searching. However,
certain functions, such as master file backup/restore,
inverted file updating and import and export of records
operations may be performed by a user only if no other
user is writing to the database at the same time. For
ensuring this, appropriate *locks’ are provided.
Similarly, the system will not allow the modification of
a record which is at the same time being modified by

another user. To operate in LAN mode, parameter 14 in the
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SYSPAR.PAR file or parameter O of file DBN.PAR should be

set to appropriate value (see below).

A facility is provided to redefine the graphic characters
for boxes of type 1 (single line box) and of type 2
(double line box) by modifying parameters 11 and 12

respectively.

Parameter 13 enables Expanded Memory Support. The
Expanded Memory Manager (EMM) is used to expand the
amount of memory available to the software. The svstem

restrictions affected by EMM are as follows:

Maximum number of instructions
in ISIS Pascal program including
all programs called by the USES

statement 10000 16383
ISIS Pascal Runtime stack 2000 16000
ISIS Pascal dynamic string area 16932 49500
Format work area 8000 32767

A DOS command can be executed from any menu of Microlsis

by pressing f6 key.

New commands have been introduced in the print format
specification: for example, NC(n) to move to a new column

and NP(n) to skip to new page.



New indexing techniques (5,6,7,8) permit a prefix to each
index term extracted by using the existing techniques
1.2,3 and 4 respectively. For example, if tag 24 is for
Title field and TI= is to be prefixed to each word
extracted from the title, specifying indexing technique
4 in the FST

24 4 "TI="v24
will prefix TI= only to the first word extracted from the
title. On the other hand, if the specification in the FST
is

24 8 "\TI=\’,v24
then TI= will be prefixed to each word extracted from the

title.

Using <PgUp> key in the Dictionary of Terms display (with
option T in the Information Retrieval Services menu)
backward paging upto fifty screen pages of the index file
from the page from which the last term(s) is selected is

now possible.

A new option H in the print menu permits the loading or
conversion of a hit file into a master file. This
facilitates the production of certain types of indexes,
such as, the use of different subfields of the same
repeatable field in different sort Keys, which was not

practicable with earlier versions.
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Further, the capabilities of Microlsis can be enhanced
with programs written in CDS-ISIS pascal language. Some
of the available programs useful in the present work
include the following: Thesl.pas, Thes2.pas and
Theshi.pas to interface Microlsis databases vocabulary
control tools such as thesauri (e.g. AGROVOC of FAO,
MACROTHESAURUS of OECD, the environment Thesaurus UNEP,
etc.) and SISA.PAS, VOCON.PAS, and DEA.PAS for indexing

and on-line retrieval purposes.

The above features together with other facilities for
database <creation, maintainance and production of
information services and products makes the software
attractive for use in designing the TPARK, TFAUNA, TFLORA
and Referral databases. The less wvolatile and
qualitative nature of the records to be maintained in the

databases also make the software more appropriate.
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4.2.8.1 The TPARK,TLORA,TFAUNA Databases

4.2.8.1.1 Introduction

As there are several fields holding similar data in the
TPARK, TFAUNA, and TFLORA databases, a single Field
Definition Table is prepared, with three different online
worksheets, a single FST for indexing purposes and a
single display format. This has advantages in optimal
use of computer resources, searching in different types
of records simulataneously, without compromising on other
capability of the system. As mentioned in section 4.2.7,
the model selected for the referral database 1is an
integrated one. For the database outputs, the display
format. and the field definition table see also appendix

8.
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4.3 PLANT GERMPLASM DATABASE IN USE

4.3.1 Introduction

Plant Genetic Resource Center/Ethiopia (PGRC/E) has a
database already developed and currently in use, It
provides services relevant for internal as well as
external users. In view of this, the discussion in this
section highlights the features of a typical genebank
/based on the PGRC/E databases. The features considered
are;s
-activities of a typical plant genebank
-specific information needs and/report requirements
of a genebank
-types of information required in a genetic
resources centre to maintain and distribute seed
accessions
-data to be maintained by a genebank
-important descriptors for use by genebank managers,
and

-files and descriptors maintained at PGRC/E

These aspects are considered with the view to evaluating

and then proposing recommendations on the current working

of PGRC/E.
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4,3.2 Genebank Activities

Organization of the various steps in a genebank process:
culminating in a co-ordinated sequence of events and
well-documented, stored germplasm is the essence of the
genebank curator's work. Essentially this entails the
acquisition, storage, and documentation of new material;
the monitoring and maintenance of extant collections and
the dissemination of information and germplasm to users

(Astleys 1986).

The genebank curator carries out many tasks in order to
properly conserve and distribute the germplasm. Data are
generated in the course of these activities and the data
must be stored and utilized in planning, implementing,
and monitoring. The four core operations performed

within a typical genebank are:

1. Banking: The introduction/incorporation of seed
accessions into the seed store and the
compilations of inventory lists;

2. Monitoring: Ensuring that accessions are

maintained according to standards:

3. Regeneration: The production of a fresh stock of

seeds from accessions maintained

in store;
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4. Distribution: The filling of requests for

samples of seeds.

4.3.2.1 Introduction of Germplasm

Germplasms enter the genebank from different sources and
acquisition channals such as, field collecting missions,
acquisition (by purchase), and donation. The sample will
then be subjected to a series of processes 1in the
genebank (verifying correctness of the collection
information with the sample; test for acceptable level of
moisture; test for cleanness from disease (quality),
acceptable level of quantity for storage, and duplication
of sample in the genebank). Depending upon the test
results, appropriate actions, such as, registering the
nature of the disease, disease eradication, short-term
storage, or ignoring the sample are taken. Storage 1is
made in two forms i.e. as base collection and active
collection. Samples stored as base collection remain
intact wunless extraordinary events occur and make
situations compelling. Samples stored as active
collections are, however, to meet requests for samples by

breeders, researchers, and other genebanks.
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4,3,2.2 Maintenance

The three inter-related activities involved 1in the
maintenance of samples are storage, monitoring and
regeneration. These naturally require data stored for
management to use as an aid to decision making in running

the genebank.

The storage of the accessions provides data important for
management e.g. number and location of separate samples
of the same accession, type of container used for each
and information on where duplicate samples are stored in
other genebanks. It may also be helpful to know where
accessions are duplicated in active collections in order
to redirect seed requests or to reintroduce accessions

which have been lost.

Seed viability should be monitored during storage to
detect decline in viability and to schedule regeneration
of accessions. The period between monitoring tests
depends on the normal storage characteristics of the
species, the guality of the seeds at the start of the
storage period and the storage conditions employved. The
number of test results included in a data base should be
limited to keep the data manageable. As a minimum the

results of both the initial and most recent tests should
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be recorded and if further information is required for
special cases it could be sought from the original paper

data files.

When viability begins to decline or seed quantity falls
below a «critical level the accession 1s usually
regenerated. A regeneration standard, 1406, the
percentage germination at which regeneration is
necessary, should be set for each crop using information
about the usual longevity period and effects of
deterioration on genetic change for that species. The
IBPGR Advisory Committee on Seed Storage has recommended
that a regeneration standard should be agreed for each
species, although genebanks are expected to obtain advice
from experts on individual <crops in order to make
decisions. A regeneration standard at 85% true viability
has been taken as an acceptable level for the majority of
species of crop plants (Hanson, Williams and Freund

1984).

The environment for the regeneration must be chosen with
care to minimize selection procedures during the process
and maximize quantity and quality of seeds obtained. The
most suitable technique for a particular species will
also depend on the breeding system and population

characteristics of the original accession. Each time the
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accession is regenerated a new sample of that accession
is considered to have been formed: it should not be mixed
with other samples and a complete set of data

specifically referring to it should be available.

4.3.2.3 Distribution

Seed samples are distributed to users only from active
collections (i.e., not base collections). When accession
is available only from a base collection. the accession
is usually regenerated before supply to the user. Data
regarding the accession numbers provided, quantity,
recipient and purpose of the distribution is wusually
stored for reference in order to determine where and for
what purpose the material is wused and to allow
statistical reports to be prepared about the operations
of the genebank. It may also prove to be important to
know where an accession has been distributed so that in

case of loss the accession can be reintroduced into the

genebank.

Information on the origin and characteristics of the
accessions and technical data on germination procedure
and regeneration should be extracted from the data base
and accompany the germplasm. Feedback from the recipient

regarding either the condition of the seeds or the
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characteristics of the accession should be entered into
the database. These data should be stored in a way that

relates them to the other data on the same accession.

4.3.2.4 Characterization and Evaluation

Characterization and evaluation of the germplasm are
important for the proper utilization of the germplasm by
scientists and plant breeders. While these data are
particularly important for the user and for the
management and regeneration of the germplasm, they are
not vital for day to day running of the seed store. The
data are used for preparing lists of those accessions
which have been or will be grown out, following
assignment of priorities by the curator. They are also
referred to before attempting regeneration, in order to

select the most appropriate method and conditions.
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4.3.3 Information Required with in Genetic Resources
Centres to Maintain and Distribute Seed

Accession

4.3.3.1 Information on Accessions Required in all

Genebank Core Operations

{1) Accession Identification

The accession identification number is required to link
the seed accession in the genebank to all the information
held on that accession. It is thus essential that a
number 1is allocated as soon as the accession and

accompanying information are received.

The identification of species must be verified in order
to ensure that within the genebank suitable seed
germination test procedures and seed regeneration
environments are provided and that the accession 1is
correctly identified on the seed list for distribution
purposes, but verification should not delay the banking
operations. In some cases, the identification of the
accession may need to be altered at some time after the

initial receipt of the accession.
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(2) Number of (true) Seeds

The estimate of the number of seeds within the accession
is a vital piece of management information and will
determine:

(a) whether the accession can be accepted into long
term storage without prior multiplication (if
viability is acceptable);

(b) the distribution policy for the accession;

{c) the number of seeds available for monitoring
tests;

(d) how much space is rtequired for the accession
within the long-term seed store; and

(e) the date of next regeneration.

The number of seeds will require constant updating to
prevent the accession becoming depleted. The estimate is
likely to be derived from the total weight of seeds
divided by an estimate of mean seed weight adjusted by an
estimate of purity. The rules of the International Seed
Testing Association (ISTA) provide a reliable method for
deriving an estimate of 1000 seed weight from which the
mean seed weight can be calculated, but in addition

gzood management would ensure that a check is made that
the estimated number of seeds remaining is reasonable
when accessions are monitored and/or a sample

distributed.
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{3) Accession location within the store

Locating accessions is essential for all core genebank
operations. For various reasons some accessions will be
depleted in size (e.g. through distribution) or removed
(e.g. discarding duplications): thus empty spaces will
occur within the store; and these should be filled to

make optimum use of the space available.

(4) Viability

The viability of accessions, /that is, the proportion of
true seeds in the accession which are estimated to be
alive and capable of producing plants,/ is a key factor
affecting genebank operations. The viability of the
accession will determine whether the accession requires
regeneration, whether it can be put on the seed list, the
potential storage 1life of +the accession and hence
indirectly how frequently accession viability should be
monitored. The estimate of accession viability will
require periodic updating; it should show the result of

the most recent accession viability monitoring test.



4.3.3.2 Information on Accessions Derived During Their

Incorporation into Collections

The objective of this operation is to incorporate each
accession into the long term seed store as soon as
possible in order to reduce to a minimum the loss in
viability and reduction in potential seed longevity which
can occur during the period preceding incorporation into
the long-term store. Before considering what accession
management information is required during this operation,
it is necessary to determine a sequence of the component
activities, for example, as shown in Table 4.1. The
accession is placed in the drying room immediately upon
receipt and should be entered into the long-term seed
store as soon as possible thereafter. When all the
information on accession quality 1is available, the
accession is added to the seed list and becomes available

for distribution.

—
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Table 4.1.

ACTION
REEEIPT =

l
|

VERIFICATION

——— DRYING —

|
l

THRESHING

—— ESTIMATE
MOISTURE
CONTENT

CLEANING

]

PURITY

PACKAGING

Sequence of component operations to

incorporate accessions:

INFORMATION
Allocate serial number,

Date of receipt.

Despatch all relevant
collection information
together with herbarium

specimens to taxonomist.

Location in drying room.

Cancel location in
drying room, add date
of threshing.

Record moisture content.

Provide estimate of
number of seeds within
accession.

Provide estimate of
empty seed fraction,
reduce estimate of
total seed number.

No. of containers,
type of container,

batch no. of containers.

PRECAUTIONS
Insect infestation?
Seed treated chemic-
cally? Do seeds and
documentation match?

Open container to
allow seeds to dry,
but prevent mixing
of separate
accessions

Keep discarded
material for seed
health analyses.

If seeds too moist

for long-term
storage then return
to drying room for

further drying

Keep discarded
material for seed
health analyses.

If too many empty
seeds then return
for further
cleaning.



STORAGE

ESTIMATE
ACCESSION
VIABILITY

ADD TO
SEED LIST

DESPATCH
SAMPLE
FOR

DUPLICATION

Date of storage, location
in store of all
containers.

Record all Details of the
test(s),

Reduce estimate of total
seed number by number

of seeds removed to
estimate viability.

Estimate regeneration
interval, decide date of
first monitoring test.

Allocate accession number,
indicate distribution
policy., no. of seeds
available for distribution
and monitoring and

minimum no. of seeds
required for regeneration.

Record institute at which
accession duplicated,
despatch all information
with duplicate sample.

—
wh
88 ]

Sample seeds at

random, overcome
seed dormancy in
germination tests.

Do not add to
seed list if
insufficient
seeds,
insufficient
viability

verification of

species not
available.
duplicates
existing
accession or
outside remit
of the
collection.



4.3.3.3 Information on Monitoring Accessions and the

Long-Term Seed Store

The management of shelf-space within the store interacts
with the management of individual accessions. The
location of each accession (and if the accession is
contained in several containers, the location of all
containers) must be documented in such a way that this
information 1s easy to retrieve. It is an important
function of management to make full use of all storage
space available. Consequently, it is necessary to know
where the empty spaces occur on shelves in order that new
accessions can be allocated a bank location until every

location is occupied.

The items which require monitoring from time to time are:
(1) the location(s) in the store; (2) the number of

seeds; (3) the moisture content; and (4) the viability.

There are four topics concerning seed viability which
must be covered at this point. Firstly, when monitoring
accession viability during storage it is necessary to be
able to refer back to the results of all previous tests
of viability for this accession - and particularly those

carried out initially - to ensure that the most suitable

153



conditions for germination and breaking dormancy are

provided within the monitoring test.

Secondly, it 'is necessary for the conditions and the
results of this accession viability monitoring test to be
recorded and for the previous estimate of accession

viability to be overwritten with the current estimate.

Thirdly, this estimate has been derived for the purpose
of making a decision as to whether or not the accession
can be maintained in store until the next monitoring test

date or whether the accession now requires regeneration.

Fourthly, the estimate of regeneration interval and the
intended monitoring test date must be provided once the
result of the initial accession viability test is known
and before the accession is added to the seed list. The
reason for this imperative is to avoid the possibility
that accessions are added to the seed list with no

allowance made by management to ensure their maintenance.
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4.3.3.4 Information on Accessicns Reqguired for and

Derived During Regeneration/Multiplication

Accessions rTequire regeneration as a result of low
viability or insufficient number of seeds. Thus the
information which triggers regeneration is either the
estimate of viability or the estimate of the number of
seeds remaining in store. The first action must be to
indicate the temporary unavailability of the accession on
the seed list. As a step, it 1is necessary to consider
the possible alternatives to regeneration, since
regeneration is a costly and risky procedure. Thus it is
necessary to check if the accession has been duplicated
within another genebank for safe keeping and, if so, to
ask for a check on the status of that duplicate (thus the
location of the institute in which the duplicate 1is
stored is required on the accession management
information file), and to check whether a fresh
collection of the accession could be made more cheaply
(by contacting the original collectors or suppliers, who
also should be noted on the accession management

information file).

.
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4.3.3.5 Information Required for Distribution on

Accessions and on Customers

When a request is received for seed samples it is obvious
that the name and address of the customer must be
recorded, together with a list of accessions requested.
A decision must then be made as to whether each request
can be satisfied and, if so, how many seeds should be
supplied. This depends largely upon the degree of
genetic variation within the accession, and possibly
accession viability. It is helpful for the accession
management information file to note the distribution
policy for each accession as 1in some cases - e.g.
narcotics - the distribution ,may have to be restricted,
and to specify how many seeds should be sampled to
satisfy any one request. A permanent record of the
accessions distributed to each customer is also suggested
to avoid abuse of the <collection through particular
accessions being depleted as a result of repeated

requests from one customer within a short period.

Sufficient information within the accession management
information file should be distributed together with the
sample from the accession to the customer, namely
accession viability. the proportion of empty. dormant and

hard seeds, and the suggested procedure for obtaining
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maximal germination together with the primary evaluation
data and any information available on seed health and
insect infestations. Finally the genebank may wish to
request information gained during evaluation by the

customer i.e. feedback information.

4,3.3.6 Performance Reports

An important function of genebank management 1is to
monitor and report on the operation of the genebank.
There are several obvious performance criteria which a
genebank manager will record in annual reports of the
operation of the genebank. These include:
-Total number of accessions in the bank;
-Total number of accessions available for
distribution (with details for each species etc.);
-Number of accessions deleted from the seed list in
the past year;
-Number of accessions added to the seed list in the
past year; and

-Number of samples distributed in the past year.

4.3.4 Data to be Maintained

In order to be able to provide the information discussed

before, the data relating to the various aspects of the
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work of a genebank are kept in five files; namely
-passport and main data file
-evaluation data file
-summary data file
-genetic data file
-storage data file
Diagram showing the inter-relations of these data files

is presented in fig.4.1,

4.3.4.1 Passport and main data file

This includes information relating to the identification
of each accession in the genebank e.g. accession number,
accession designation (name), botanical characteristics,

origin etc,

4.3.4.2 Evaluation data files

The files store the results of field and laboratory

evaluation in a particular year.

4.3.4.3 Evaluation summary file

This stores summary evaluation data for all accessions of
a particular crop from evaluations carried out up to the

current yvear. This file is used to store the results of
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statistical analysis of raw data maintained in the file

mentioned in (4.3.4.2).

4.3.4.4 Genetic data file

This stores information concerning the pedigree and valid
gene symbols for a particular accession. The main

sources of this information are documents.

4,3.4.5 Storage data file

This contains all information about the location and
storage characteristics of the accessions in the
genebank, e.g. weight of seeds in sore, germination
ability. If there are sub-samples of the same accession,
due to large seed quantity, a list of all locations of
samples are cross-referenced to this record. The
location of the container in the store is given by the
following parameters:

1) room number

2) chest number

3) shelf number

4) row number on the shelf

S) column number on the shelf
The organization of the files containing genetic

resources information as presented above allows the use
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of the documentation system for preparation of several
lists for genebank management, for example:

-Sowing lists for multiplication. These are prepared on

the basis of quantity of seeds (less than a defined
minimum) and the viability (less than a defined minimum
for a particular crop). The system prints a list of
accessions and their location in the store.

-Seed distribution lists. Receipt or distribution of

accessions is noted in the documentation system with
automatic correction of the quantity of seeds in the
storage file.

-Field books. Once accessions have been selected for

field experiments, the system prints a field book,
including the list of accession names and numbers, their
order in experimental plots for each replication and

headings for recording observations at field.

4,.3.5 Management Descriptors

From the above discussion it becomes evident that
genebank managers require accurate, timely and relevant
information on the quality and quantity of accession
stored, storage spaces and storage technology, current
holdings to run the genebank properly. This implies that
information relevant for genebank managers be maintained.
To be of value, the nature of the information should not

be crop specific which would then be useful in the
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control and management of all plant germplasm. This
section discusses the management descriptors that should
be incorporated in order to meet information needs of
genebank managers. The need for management descriptors
has also been recognized by a working group (on barley)
of the UNDP/IBPGR European Co-operative Programme for
Conservation and Exchange of Crop Genetic Resources.
Considering that accessions can differ in their
requirements for successful maintenance and regeneration,
it was recommended that appropriate management

descriptors be developed (UNDP/IBPGR 1983).

The following list of descriptors has been agreed upon by
the participants of the workshop after considerable

discussion:



L9 ]

ACCESSION DATA

ACCESSION NUMBER

This number serves as a unique identifier for
accessions and is assigned by the curator when the
accession 1is entered into the genebank. Once
assigned this number should never be reassigned to
another accession in the collection. Even if an
accession 1s lost, its accession number 1is not

permitted for re-use

DATE OF COLLECTION
Date of original collection, expressed numerically

{in the format yyyvy/mm/dd)

ACQUISITION DATE

Date when the sample is received by the genebank.
expressed numerically with format yyyy/mm/dd
PRINCIPAL ATTRIBUTE

Main justification for preservation of the
particular accession in the genebank. The states
will be defined by individual curators

GENETIC STATUS OF SAMPLE

The genetic basis of the material from which this
accession was collected

LETHALITY/STERILITY PRESENT
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Presence of special genes requiring attention

during regeneration

DISTRIBUTION STATUS

Indicates the availability of seeds of this

accession

1

2

Freely available
Limited distribution until regeneration

completed

3 Time limit before distribution requested by
donor

4 Part of special collection for which there is
no agreement to make samples available

5 Other reasons specified in NOTES (descriptor
16)

DUPLICATION

Information about where this accession can be

obtained

8.1

DUPLICATED IN ACTIVE COLLECTIONS
Name of Institutes
DUPLICATED IN BASE COLLECTIONS

Name of Institutes
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10.

11

SAMPLE DATA

SERIAL NUMBER

Number used to identify samples of the accession
number from different regeneration cycles. The
states for this descriptor have to be exactly
defined by curators depending on the organization
of genebank

INITIAL DATE OF STORAGE

Date when this seed sample was placed in storage,

expressed numerically in the format yyvy/mm/dd

LOCATION OF SEEDS WITHIN THE STORE

Indicates the exact location of each container of
an accession within the seed store. The states for
this descriptor have to be defined exactly by
curators depending on the manner in which the seed

store 1s organized

VIABILITY TESTING
Note: It is recommended that at an absolute minimum
the results of the initial and most rTecent
test be kept
3L BATE GF INITIAL SEED TESTING
Date when this seed sample was first tested.
expressed numerically

12,2 INITIAL SEEP VIABILITY
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1.3

14

12.2:1 NUMBER OF SEEDS TESTED

12,82 NUMBER OF SEEDS GERMINATED

DATE OF MOST RECENT TEST

Date when this seed sample was last tested,
expressed numerically

SEED VIABILITY FROM MOST RECENT TEST

The most recent estimate of seed viability,
expressed numerically

12.4.1 NUMBER OF SEEDS TESTED

1 T NUMBER OF SEEDS GERMINATED

DATE OF NEXT TEST

Date when this seed sample should next be
tested, expressed numerically

REFERENCE TO COMPLETE VIABILITY TEST DATA
Reference to complete data in either paper or

computer files for all seed testing about this

accession

STORAGE CONTAINER

Code used to indicate the type of container used

for this sample when various containers are used in

the genebank. The state for this descriptor must

be defined by the curator depending on the

containers used.

SEED MOISTURE CONTENT

14.1 ESTIMATE OF SEED MOISTURE CONTENT

Percentage moisture content expressed
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15

16

numerically on a wet weight basis from the
results of determination by a standard method.
(Usually this is measured only when seeds are
first placed 1in store, but if change 1is
suspected, e.g. due to leakage of containers,
further determination may be necessary.)

14.

L2

REFERENCE TO MOISTURE CONTENT DETERMINATION
DATA
Reference to complete test data on moisture

content determination

QUANTITY OF SEEDS IN STORE

Approximate number or weight in grams of seeds in

this sample

THOUSAND WEIGHT

Note: used for inter-conversion of seed number and

seed weight

REGENERATION

17.1 NUMBER OF TIMES ACCESSION REGENERATED
Number of regeneration or multiplications of
seeds of this sample since original collection
or introduction

17,2 REFERENCE TQ COMPLETE DATA
leocation wof complete data referring to
regeneration of this accession

17.3 REGENERATION YEAR
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Year when presence of principle attribute last
checked

17.4 PRINCIPAL ATTRIBUTE CHECK
A check of whether the main character(s) for
which the accession is preserved were
maintained during regeneration

18 NOTES
Any specific information regarding maintenance,
germination, regeneration behaviour or distribution

of this accession

4.3.6 Organization of Documentation Division at PGRC/E

4.3.6.1 Introduction

An overviews PGRC/E's activities, existing information
facilities, information users and their needs., germplasm
information sources and services has been presented in
chapter two and chapter three. In this section,
therefore, discussion is limited to the activities of
the Documentation Division (its component units and their
functions) and the files maintained by the division to
fulfil internal and external needs for information. It
will be useful to recall some of the main features of

PGRC/E mentioned earlier.
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4.3.6.2 The Documentation Division

The Documentation Division has the following four
component units:
1. Germplasm Accessioning and Data Acquisition (GA)
2. Data Compilation and Preparation (DCP)
3. Data Entry and Correction (DEC)
4., Data Processing, Retrieval and Research (Data

Management) (DM)

In the Germplasm Accessioning (GA) Unit newly acquired
germplasm is accessioned in the master book:; a unique
accession number is given to each germplasm sample, and
the germplasm is forwarded to the concerned conservation
unit. A form is in use to facilitate proper information
flow between the units involved in the process. The
various sections of the Center also use different forms

to hand over data to the Unit.

The main task of the Data Compilation and Preparation
(DCP) Unit is the «collection and <compilation of
information, mainly passport data, from all possible
sources. One problem identified in this connection 1is

the existence of many collections donated with little
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documentation/information. For facilitate data entry
into the computer, a form consisting of all passport
descriptors is prepared. During compilation and
preparation, data are converted, added, deleted, or
combined depending upon the particular situations
encountered. For smooth exchange of information and
ensuring data standardization among sections of Center,
the other sections also use the format used by the

Documentation Division.

The basic activity of the Data Entry and Correction (DEC)
Unit is to enter data into the computer using dBASE+
software. Before the data are stored in the database,
printouts are generated and sent to the sections from
which the data originated for verification such as
characterization, evaluation, seed processing, and
testing data. For crop and locality references the
division has recently developed a program to detect

incorrect data entries.

Finally, the Data Management Unit is responsible for
general management of the database which includes all
processing and retrieval activities as well as provision
of data requested by plant breeders and other users of
germplasm. It also assists research operations and

produces seed lists and catalogues. The library and the
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photographic laboratory also belong to this Unit.

4.3.6.3 Files Maintained by the Documentation Division

The various files 1in use at 'present in the PGRC/E

Documentation Division are as follows:

FILE NAME NO.OF TYPE NO.OF NO.OF
FILES DATA DESCR. RECORDS

PGRCE 1 Passport 29 32000
SEED: STR 1 Seed storage

and Testing 23 27755
SEED:CHR 30 Characterization crop speci.l14110

& evaluation 9=31
PGRC : COLN I Summary of PGRC/E

holdings 6 75
SEED:REF 1 Crop Reference 5 119
LOC: REF 1 Locality Refer. 3 552
SEED:DES 1 Seed Despatch 0 41
SEED:REC 1 Seed Acquisition 12 28
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4.3.6.4 Descriptors (Field Names)

4.3.6.4.1 Descriptors of the PGRCE file

2

Ln

10

11

13

ACC:NUM = Accession number

CROP NAME= Crop name ( scientific or common english

name )
SPECIES = Species
GENUS = Genus
FAMILY = Family (the family to which a given crop

germplasm belongs)
LOC:NAME = Local name
Local name of the cultivar. Include in brackets
the language eg. teff (Amharic).
COUNT:0ORIG = Country of Origin

ADM:REG = Administration region/Province

AWRAJA = Awraja/District
.WEREDA= Wereda/Sub-district
LOCALITY

The village or farmer association from where the

cultivar is brought

.LONG:LAT = Longitude - latitude locater

Longitude latitude measure of the village as it is

read from a map

.ALTITUDE



14 .COLL:INST = Collecting Institute
Mention the particular institute which collected the
accession

133 .COLLECTOR
The team or individual who collected the cultivar
together with the coordinator number

16.COLL :DATE Collection date (year/month/day)

17.SOUR:COLL Source of collection

1=Field; 2=Backyard:; 3=Farm Store/Threshing place;
4=Market;5=Agricultural Institute;
6=Natural Vegetation; 7=0Others (specify)
18. MATERIAL
1=Seed; 2=Spikes; 3=Pods; 4=0Others (specify)

19.DON: NUM Donor number

n

20.COLL:NUM= Collection number
21.GEN:STAT=Genetic status
1=wild: 2=weed; 3=primitive cultivar/landrace

4=breeders line; S=advanced cultivar

ro
(3]

. TOPOGRAPHY
l=swamp: 2=flood plain; 3=plain level;
4=undulating: S=hilly; 6=hilly dissected;
7=steeply dissected; 8=maintainor;:
9=others (specify)

23.80IL: TEXT=S0il texture

l=sand: 2=sandy loam: 3=loam:; 4=clay loam

S=¢lay; 6=silty 7=high organic
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24 .501L:COL=Soil :colour
I=black: 2=brown: 3=red: 4=crange: S=vellow

6=others (specify)

25.DRAIN.=Drainage
l=poor: 2=moderate: 3=well drained; 4=excessive
26.501IL PH

27 .5AM: TYPE=Sample Type
l=single plant; 2=pure line/clone:
3=population/mixture; 4=other (specify)

. SOW:MONT=Sowing Month

b
(v.s]

The month expressed numerically; and include in
brackets whether it is in the early/middle/late of
the month. Use gregorian calendar.

29 .HAR:MONT=Harvesting month

4.3.6.4.2 Descriptors of the SEED:CHR file

1.ACC:NUM=Accession number

Identification number given by PGRC/E

(e ]

.REF:NUM=Reference number

Former accession number of selected component
3.DAY:FLR10=Day to 10% flowering
Counted as number of dayvs from sowing to 10% of
plants in flower

4.DAY:FLR50=Day to 50% flowering

tn
<
9
(«]

—

Counted as number of days from sowing to
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plants in flower
S.DAY:FLR90=Day to 90% flowering
Counted as number of days from sowing to 90% of

plants in flower

(&)

.DAY:MATS50=Days to 50% maturity
Counted as number of days from sowing to 50% of the
pods per plant are completely dry and show no more
green colour
7.STEM:CLR=Stem colour
Visual measurement taken during early vegetative
state at the middle part of the plant (L=1light
M=medium D=dark G=green P=slight purple
PP=intensive purple)
8.LEAF:CLR=Leaf colour
Visual measurement taken during early vegetation
state at the middle part of the plant,
eg. LGP (light green with purple)
9.LEAF:IDEN=Leaf identification
Visual measurement taken during flowering at the
middle part of the plant. Symbols to be used are

-

(3=almost no lobes: 5=1lobed leaf; and 7=deeply
lobed)

10. DIS:STRESS=Disease stress conditions
Special trait the accession possesses to resist

diseases



11.PLT:HEIGHT=Plant height
Mean of the measurement of five plants height at
different places in the plot in cm.
12.NO:PRIM=Primary branches
Mean of the counting at five plants
13.NO:SECN=Secondary branches
Mean of the counting at five plants
14.NO:POD:PL=Pods per plant
Mean of the counting at five plants. Tag the plants
for laboratory characterization
15.LODGING
Visual measurement of the susceptibility to lodging
taken at maturity, comparable to a percentage scale.
The syvmbols to use are
l=zalmost no 3=slight S=intermediate 7=heavy
9=very heavy
16.STEM:DIAM=Stem diameter
Mean of three measurements in mm. per plot after
harvest
17.SYNCHR:MAT=Synchrony of maturity
Visual measurement of the ripening of the pods with
in the single plant. Symbols to be used are
(l1=synchronous J3=intermediate S5=non synchronous)
18.ANGL:BR=Angle of branching
Visual measurement taken during flowering at the

middle part of the plant. Symbols to be used are
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(l=very erect 3=intermediate S5=right angle or
more )

19.S5HAT:PERC=Shattering percent
Estimation of the percentage of seeds lost due to
shattering

20.PLOT:UNIFO=Plot uniformity
Visual measurement during flowering stage of the
phenotypical appearance. Symbols to be used are

(SL=single line(pure) ABC=three components)

1o

.NUM: SEED: POD=Number of seed/pod
Counted and recorded as an average on five randomly
selected plants at maturity stage
22.LEAF:HAIR=Leaf hairiness
Presence and absence of hairs on the upper and lower
parts of the leaf, at three weeks after sowing

.ANTHO:PIG=Anthocyanin pigment

o
(%]

Presence or absence of anthocyanin pigmentation on
the vegetative and floral organs

24 .SPIK:DEN=Spike density
Number of spikelets counted in 10cm internodes of
the rachis in the central part of the spike. Symbols
to be used are 3=lax (60-70mm) S=intermediate
(35-60mm) 7=dense (20-35mm)

25.SPIK:LEN=Spike length
Length in c¢m from end of upper inter-node of stem to

top



26.SPIK:SPIK=Spikelets per spike

The total number of spikelets per spike
27.SPIK:WID=Spike width

Measured in mm. in the middle part between the

borders of profile
28 .TSW

Thousand Seed/Grain Weight
29 .KERN:LEN=Kernel length

Length of kernel in mm. between two pointed ends
3JO0.KERN:WID=Kernel width

Width in mm. at the middle point
31.KERN:COL=Kernel colour

Colour of the kernel (l=white; 2=red; 3=purple)

Some of these descriptors may only occur in any one

record.

4.3.6.4.3 Descriptors for SEED:STR file

l.CROP NAME

ta

.ACC:NUM=Accession number
3.STRG:DATE=Storage date

4 .COMP:NUM=Compartment number

wn

.BOX SIZE ("A"=30%24cm "B"=30*12cm "C"=45%24cm
"D"=45#%12cm)

6.BOX:NUM=Box number



7 .DATE: INT: TEST=Date of seed testing

8.VIAB: TEST=Viability test

Initial and the most recent test result

9.NUM:SEED:USEDP=Number of seeds used for the test

10

11

12

13

14

previously

During the first and the most recent test period

NUM:SEED:GERP=Number of seeds germinated previously

Initial and the most recent test result count

.NUM:USEDC=Number of seed used for the current test

.GEN:COM=Genetic composition

Homogeneous/heterogeneous

.BATCH:NUM=Batch number

Serial number used to identify samples of the

accession number from different regeneration cycles

.NUM:GER=Number of seeds germinated

From count of the current test result

.VIAB:PERC=Viability percentage

From the current test result

.NEX:DATE=Next test date

.SEED:MOIST=Seed moisture

Seed moisture content determined after drying

.METH:USED= Test method used

.DRY:COND=Drying condition

Temperature and relative humidity

.TOT:NUM:GER=Accumulated total number of seeds
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germinated
21.TIME:GEN=Number of times accession regenerated
22 .NUM:SEED: STOR=Number of seeds in store (same as the
sample type)

23 .REMARKS

4,.3.6.4.4 Descriptors of PGRCCOLN file

1.SPECIES

ra

.PGRCCOLN=PGRC Collection
3.0THERINST=Other institution collection
4 .DONATED

S.REPATRIATE

6. TOTALC=Total collection

4,3,6.4.5 Descriptors of SEED:REF file

1.CROP NAME=Common English name

(8]

.LOC:NAME=Local name (language)
3.3PECIES

4 .GENUS

tn

.CROP TYPE
Cereal/beverage/fibre/pulses/tuber/oilcrop/

spice/vegetable/fruit/browse
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.3.6.4.6 Descriptors of LOC:REF file

.ADM:REG=Administrative region/province
.AWRAJA=DISTRICT

.WEREDA=SUB-DISTRICT

.3.6.4.7 Descriptors of SEED:DES file

;CROP TYRE
.ACC:NUM=Accession number
.AMT:REQ=Total number of seeds/amount in grams requested
. SOURCE: Source of collection
From active collection/base collection/short term
collection/ or Excess
.DATE:DES=Date of despatch
.NUM:TOT: SAM=Number of total sample
.GIVENTO
Full details of the individual/institution address
. PURPOSE
For multiplication/characterization/research/
exchange/regeneration/duplication collection for
safety
.REG:SITE=Regeneration site
Data about the appropriate site for regeneration and

important test results
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10. FEEDBACK
Response of germplasm users

'l . NOTE

14.3.6.4.8 Descriptors of SEED:REC file

1 .CROP TYPE

2 .SOURCE
Where the accession came from such as collection/
multiplication/ regeneration/ exchange/ donation/
repatriation/ breeders material/ population split

3.ACC:NUM=Accession number

4 .REF:NUM=Reference number

Former accession number of the selected component

n

SAMPLE STATUS (YES/NO)
5.1 FUL:MATU=Full maturity
5.2 MECH:DAM=Mechanical damage
5.3 SHRIE=Shrivelled
5.4 PES:DAM=Pest damage
5.5 FUMIG=Fumigated
5.6 HOMO:Homogeneous
5.7 SAM:WEIG=Sample weight (gms.)

6.REMARK



CHAPTER FIVE
IMPLEMENTATION STRATEGY

5.0 SCOPE

This applied research study has as its goal to address
practical problems. Therefore, biodiversity related
institutions and government authorities can benefit from
implementing the proposed system. This chapter discusses
general considerations and activities involved in system

development and implementation.

5.1 GENERAL CONSIDERATIONS

5.1.1 Centralized Versus Decentralized Approach

All participating institutions should preferably adopt a
common methodology for data entry, data storage and
reporting. It implies that all the participants use the
same or compatible terminology so as to ensure efficient
and effective communication among them in respect of

system design and networking.

This commonality can be achieved by one of two means.
The first is by storing data at one site only. In this
wav, all the data must be entered in the same format and

stored in the same format, Data can then be retrieved
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using a single search language. The second is to have
databases at several locations but to force each one of
them to adopt the same approach in data entry and
storage. This does not necessary imply use of the same
software, but it would certainly be advisable to do so.
The second method would need to ensure transportability
of data between the institutions and to avoid duplication

of data.

S.1.1.1 The Centralized Approach

ADVANTAGE

-avoids duplication of hardware and computer

personnel
-guarantees a common approcach to data storage and to

what information is stored.

DISADVANTAGE

-a central site storing all data may require a much
larger computer and/or disk space than would be
required if the data were decentralized. Thus the
final hardware cost may in fact be greater than it
would be in a decentralized approach. If new tasks
cannot be assigned to existing staff, 1t may also

need some more people to maintain it.
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-The site might be remote to at least one of the
participating institutions. This may cause
unnecessary delays in getting information to and
from the institution and so lead to reduction in
the use of the facility. It can also involve large
amount of expenditure for participating members to

get hooked to the central reservoir.
-It may promote feelings of impersonality. Some
institutions may not feel part of the project and

so lose incentive to participate.

-In the event of major catastrophe, all information

could be lost in one blow,.

Slalmite? Decentralized Approach

ADVANTAGE

-Only need hardware to service the needs of each
participating institutions. This may mean the
difference between an expensive mini and a cheap micro.
It may also mean not having to buy any hardware, since
many of the institutions surveyed already have existing

hardware that ran different software.
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-A feeling of active participation is more likely to be
achieved among the participating institutions if each
has its own computing facilities.,

-More immediate access to data will be possible.

-A major catastrophe in any one institution would not

affect data available in the other institutions.

DISADVANTAGES

-Duplication of hardware among the i1institutions may
increase the overall cost of the project. This would
depend very much on the storage requirements of each of
the institutions. Duplication of software is generally
not of such importance i.e. repeats of software are

usually cheaper than repeats of hardware.

-Unless the same software is forced on each of the
institutions, there is a danger of losing commonality in
the content of information stored and the way it is
stored. This could inhibit ease of transfer of data
between institutions, apart from moving away from one of
the original aims of the project.

-There is the risk of duplication of data

-Each site requires personnel who understand the
intricacies of the data being entered and the software

svstem used for data entry and retrieval. This can be
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a large overhead if the person(s) is(are) dedicated to
this job. Where there are existing personnel taking on
extra duties at no extra cost, obviously this is not a

problem; but the survey did not indicate this situation.

Given those two situations, the researcher recommends the
first approach because it is consistent to the goal of
designing the information system. These are (1) to avoid
unnecessary wastage of time and resources in doing the
same work already performed by other related institution
(2) to serve as an instrument for the co-ordination and
integration of biodiversity related institutions by
creating a conducive atmosphere such as facilitating data
exchange, encouraging the maintenance of common formats
and compatible machines and software; and (3) to ensure
and promote efficient and effective provision of
complete, timely, relevant and accurate information on
biodiversity components and topics which 1is hardly

possible to find at one institution.

On the other hand, cost of terminals has gone down these
days and can not be something unjustifiable compared to
the benefits that can be derived from maintaining a

central point.
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5.1.2 Choice of Software

Software may either be bought as an off-the-shelf
product, provided that it is possible to get a hardware
which matches, or a new package may have to be developed.
There are arguments for and against both these

approaches. These are detailed below.

5.1.2.1 Off-the Shelf Packages

ADVANTAGE

-These packages are generally produced for a large market
and so development costs can be spread over many
potential installations rather than just one; they
are, therefore, cheaper than packages developed for
specific purpose.

-They are intentionally written as a general purpose tool
and so suit a variety of applications.

-They generally have easy to use report writing
facilities that enable different report formats to be
generated.

-Many allow the database to be restructured without
modification to the software.

-Most packages have an interface to another commonly used

high level language to allow further tailoring of the
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svstem to suit particular needs.

DISADVANTAGES

-The packages available may often do more than what may
be needed for a particular application. In this respect,
one may end up payving more for the software than vou
would be the case if a customized solution were to be

developed.

~Because packages are designed for general purpose use,
they may run slower than a customized package would.
This depends very much on the language used for
comparison, machine usage, type of application, etc.

-It takes up more computer memory.

-Software support is often harder to achieve than with
in-house written software. If the package is purchased
and then found unsuitable there is very often little
that one can do than bearing the loss and try another
solution. The only people who can modify the package
are the original suppliers. Even if they are prepared
to make modifications, those changes may be

substantially higher than in-house costs.
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.1.2.2 Customized/In-house Developed Software

ADVANTAGE

-Software written in house takes up minimum amount of
memory, runs faster, and is easy to use. It does

specific functions and it does them well.

-1f the software is written in-house (as opposed to being
contracted to some one normally responsible to the
"company"), modifications can generally be made fairly

quickly by some one proficient with the system.

~Applications which have not been satisfied by

off-the-shelf software can be made available (adapted).

DISADVANTAGE

-Development costs are high where the software can only

be used for one application.

-Skilled personnel are regquired to maintain the software.
Apart from logical errors in the programme itself,
problems in the initial design may soon become apparent.
Lack of generality early in development can become a

very serious and costly problem in later stages.
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The second approach 1is not tenable for the specific
application in mind i.e. Database Management Software
(DBMS). DBMS is a system software which is composed of
relevant facilities to create databases. This software
is general and sophisticated in that it 1is hardly
possible to develop in house. Even if it is attempted
and happened to be successful, it would not be feasible
in terms of cost outlay as it involves large amount of

expenditure to be absorbed by a single package.

5.1.3 Sizing the Database

Attribute lists for all the entities involved have been
detailed in the previous chapter. From the sample record
generated for each one of the entities, again, an
estimate of the record size is possible. The volume of
records may also be estimated from both the survey
findings and through informed guess. Thus, the total
total size of the database is computed by multiplying the
indicated number of records for each data base by the
space required for a single record of the same databases
(see table 5.1). In this connection, however, it 1is
essential to note that the estimate cannot be exact. The
purpose here is just to avoid the risk of having devices

either one of too small or too large storage capacity
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which results inefficient use of storage space, From
table 5.1 we can see that the overall size of the

databases for all the entities 1is huge i.e. about

TABLE 5.1 ESTIMATES OF POTENTIAL SIZE OF DATABASE IF ALL
RECORDS WERE FIXED LENGTH AND NO GROWTH
FACTORS HAVE BEEN APPLIED

Database Storage space Expected Total
requirement no. of
for a record record
(a) (b) (a_* b)
TPARK 6000 CHAR. 25 0.15MB
TFAUNA 6000 CHAR. 10000 6 MB
TFLORA 5500 CHAR. 30000 165 MB
TGPLASM 8000 CHAR. 32000 256 MB
TBIBLIO 1000 CHAR. 35000 35 MB
TINSTIT 1500 CHAR. 30 0.05MB
TEXPERT 1500 CHAR. 100 _0.15MB
ST TETATE 5 sondsns 105 il imee b wmmmwe s Sy e e 5. edm 462.35MB

5.1.4 Software Recommendations and Suggested Development

Approach

5.1.4.1 Software Recommendations

It is not the researcher’'s intention at this stage to
propose a specific package, but merely to indicate the
options available. A detailed investigation still remains
to be done to fully and exactly define the requirements
of the proposed system before a final selection can be

made .
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A few features of the databases discussed below rule out
several of the cheaper packages include: The system

should be capable of

-storing and manipulating records of variable
length.

-being portable, that is, run on more than one
computer should the initial computer prove to be

not adequate.

-supporting backup and recovery facilities.

An accurate costing of the package is not also possible
at this stage. A further briefing with developers and
users of the system is required to discuss finer details
to ensure that any package that 1is purchased can
accommodate all needs. Details of wvalidations,
extraction methods, some internal values of attributes,
report formats, screen designs are just a few of the
matters to be clarified to guarantee that all users of
the system have the same perspective of what it can do
for them. It is desirable that users meet prior to
calling in an outside consultant or software supplier to
agree on as many of these areas as possible. This will
not only minimize development time but considerably

reduce the cost,
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5.1.4.2 Suggested Development Approach

If the decision to develop the databases has been made,
the following steps should be taken:

-determine the content of the databases as fully as
possible; this has been partially done already.
~determine the length and format of all data items;

this includes deciding which fields will be
repeating (this has also been attempted but shall
be revised and refined).

-determine what validation checks can be done as
data are entered into the database or are modified.

-determine in what order data should be entered: the
data most likely to occur in every source document
should be made to be entered first.

-divide data into logical groups; menus can be used
to direct the user to entry or modification of
these data.

-determine screen layouts for data entry to make
the process as simple as possible. The operator
should not have to resort to memory or large
manuals to determine what to do next. This may be
influenced tc some extent by how the data are
currently recorded on paper. Screens should match
data preparation sheets.

~-determine what and how data are to be extracted.
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-determine whether the data made available from
requests to be displayed on the screen, on a
lineprinter or both.

-determine the format of any reports required.

-provide reasonable estimates of the number of
records likely to be processed.

-obtain agreement among users on the required

features.

Once the system has been well defined and understood by
all involved, the system can be either put up for tender

or a systematic search can be made of available software

packages. Either approach will involve a very close
evaluation of several systems. The potential system
must:

-meet all needs as determined above

-be readily maintainable either by the supplier or
a local expert to cover those inevitable forgotten
items or inconveniences

-be economical in disc space

-be simple to use

-be within budget limits

-be capable of meeting future growth requirements

-be preferably transportable to several computers.



5.1.5 Hardware Recommendations

From estimates provided and detailed in Table 5.1. the
total figure for disc requirements for all entity types
involved has been derived. The interpretation of the
table is that if data from all estimated relevant source
documents known to date were entered into a computer
svstem the data would occupy less than 500MB. To this
must be added some allowance for system overheads: but as
the figures already provide for overheads a 500MB hard
disk space will be adequate to begin with. The growth
rate of the databases is difficult to estimate as time
series data were not collected. However, from consulting
expert staff, it would seem reasonable to apply a growth
rate of at least 10% annually. This implies that every
vear disc requirements would be approximately 500, 550,
605, 666,733MB assuming that the system to be designed
should meet requirements for the next five years (see
table 5.2). Thus in five years time the total disk

requirements would be about 733MB.
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TABLE 5.2 DETERMINATION OF STORAGE REQUIREMENT OF THE

DATABASES DISCUSSED FOR FIVE YEARS TIME

disk space growth at total
requirement 10% disc
space
requirement
end
ear beginning of vear of vear
1 —-——— -——— S00MB
2 S00MB S0MB 550MB
3 550MB 55MB 605MB
+ 605MB 6 1MB 666MB
5 666MB 67MB 733MB

The data entry has to be made efficient. Moreover, tasks
may have to be performed simultaneously and researchers
and decision makers normally can tolerate a delay rate of
a week and a day respectively. Working on the above
premises, it is recommended that a multi-user terminal
system with two reasonably fast printers of good print
quality be provided for. In a multi-user system
different users can simultaneously use the system.

For details about the recommended configuration type,
however, the body in charge of developing the system
(developers) shall prepare bid documents/request f{or
proposal and evaluate. In the mean time, getting

consultant's assistance weould be advisable.



5.1.6 Considerations in Procuring the System

5.1.6.1 Evaluating the System

~-system’'s life time

-reliability (performance of the entire system as
well as that of the components)

-expandability of the system

-system's documentation (evaluating for its
completeness and understandability at all levels -

programming, user manual, and hardware).

5.1.6.2 Vendor Analvsis

Since computers are available from numerous sources, the
body in charge of procuring the system needs to consider
vendor characteristics that can affect future
satisfaction with the system. Important considerations
include:

-vendor stability and expense,and

-maintenance support

5.1.6.3 Contract with the Hardware and Software Vendor

‘ It is the only reasonable assurance that the product will

‘ perform as described and the only protection if it does
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not. The contract should specify in detail a product
description, acceptance criteria, the test period,

payment terms and maintenance agreements.

5.1.6.4 Cost Items

Cost components such as site preparation costs (if there
is no place to accommodate in any of the participating
institutions), system costs {purchase costs, ongoing
costs, staff costs), and data transfer costs need to be
taken into accounts. In respect to data transfer, for
data of either cassettes or floppy disks, the system at
each institution must have the appropriate peripherals to

read them.
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5.2 IMPLEMENTATION ACTIVITIES

5.2.1 File Conversion

The costs involved with conversion vary almost directly
with the number of manual records held for wildlife
species, and conservation areas and number of reference
and referral sources to be incorporated in the databases
together with the length of the record (in characters).
Before conversion, future anticipated needs should be

considered.

In our case the situation is such that some of the
existing data/files are in card form, some in document
form, some others are in machine readable form. All
should, however, be available in machine readable form.
This requires advance consideration and hence the

following.

5.2.1.1. Method

With regard to file conversion we have two alternative
methods to consider, namely, one time conversion (full
conversion) and 'as required’' conversion. Applving one
time conversion in anticipation of a full-scale live

operation would involve interruptions of regular work.
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However, it has the advantage of economy of time. 1In
‘as required’ conversion, records are converted to the
new svstem only as and when required by the new system in

operation,

Of the two alternatives, the later approach is
recommended, for it 1is not feasible to convert all
tecords at one shot and there is no serious time

limitation.

Whatever methods is chosen, it is best to document the
various procedures in a conversion procedure manual.
This manual can be used for training and as a reference
manual for the personnel involved in the conversion

process.

5.2.1.2 Major Activities

The first activity that the body in charge of developing
(developers) should complete when undertaking a
conversion project is to extensively weed out duplicate
and other unnecessary records. This will reduce the
number of records that must be converted and lower the
number of items that must be handled, which will result
in a less expensive and more timely completion of the

project. Additional activities in the conversion process
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may include the time and personnel needed to remove each
item from the shelf. Similarly, time and personnel will
be needed to register or input data about the entities to
be incorporated to the system. In brief, the tasks of
file conversion may involve the following activities:
-Identifying, organizing, and weeding the required
manual document
-Manual description of these data to the
requirements of the newly developed system
-Checking of the manually transcribed data
-Data entry
-Proof listing
-proof reading and conversion
-Entry of collected data
-Computer related activities to proof listing

procedures and file organization

5.2.1.3. Required Equipment/Supplies

Job aids such as procedure manuals, user guides and
handbooks, booklets of codes, tables, menus; workstation
equipment {(such as filing equipments, waste bins,
furniture); input and output forms and documents are
among the required materials that should be provided.
Further. encoding machines required for data conversion,

diskettes for the data and sufficient computer time to

o
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sort. merge and organize the various source and formatted
files, and microfiche readers are among those which
should be made available. They can either be obtained on

rent from commercial agencies or be purchased.

5.2.1.4 Control Systems

In addition to the already existing procedures, there
should also be methods by which individuals are made
responsible for work and audit controls. Accordingly,
daily entries must be counted and assembled into classes
for review by supervisors and there shall be record of
totals of data coming in and going out for control

purposes.

5.2,2 Installation

5.2.2.1 Environmental Concerns

The selection of the room and layout of computer
equipment requires careful consideration. In addition to
space for initial and future equipment and maintenance
access, adequate space must be provided for operating
personnel and for storage of spare parts, testing
equipments, forms, paper, and other data processing

supplies.



Electrical requirements should also be considered as per
the specification of the vendor who supplies the hardware
and the software. Further, dust protection devices for
the diskettes and air conditioning for both the
operating personnel and for the computing equipments (the

computer, disk drives and printer) may also be necessary.

5.2.2.2. Security

Here the concern should be with regard to physical
security (building constructed of fire proof materials;
fire protection methods and devices, physical access
control by locking doors, main entrance and windows, and
the like}). The hardware and software security
requirements are also essential though they should be the
concern of the vendor and should be specified in the

vendor selection.

Once the above considerations are duly taken care of, the
next task 1is installation of the hardware and the
software, which is also the responsibility of the vendor
and the institution’s designated staff. However, upon
completion this should be checked and approved by the

walkthrough committee.



5.2.3 System Testing

Testing should be considered from three angles:;namely:

functional testing; performance testing; and quality

testing.

5.2.3.1 Functional Testing

The purpose should be to discover functional faults, if
any. The recommended procedures for this are careful
selection of cases and inspection. Programming personnel
and users should hypothesise different views of

vulnerability of the system to different types of errors.

5.2.3.2 Performance Testing

Here the aim is to find out how well the system meets the
system’'s requirements and other measure of effectiveness
and design aims such as execution time, response time,
average time to process a given type of transaction, etc.
To this end, therefore, performance parameters (measures

of effectiveness and efficiency) should be identified.



5.2.3.3 Quality Assurance

Quality here refers to excellence or fitness of the
system to satisfy the desired goals. This is, again,
confirmed by developing first quality parameters and
seeing to what extent they are satisfied by the new
system. Hence, the need for identifying the essential

quality parameters.

Generally, a walkthrough committee of higher caliber
personnel (composed of members from the participating
institutions) is recommended to organize the testing and

review the test case results.

5.2.4 Acceptance Test

Once the new system 1is tested and corrected for any
erroneous findings in the course of the test, the next
step would be to conduct acceptance testing. This is the
last c¢hance to verify that the svstem meets the
requirements of the system to be developed, before
completely relying upon it. Acceptance test should take

place during the initial operational period.

Acceptance test may be performed in one of three ways.

namelyv, One-time acceptance test; Parallel running
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acceptance test: and Pilot operation acceptance test.
From these alternatives, one time acceptance test 1is

recommended, to be later confirmed by a pilot operation.

5.2.5 Maintenance

Maintenance refers to two aspects: first when some part
becomes out of line and requires repairs and second when
the system fails to operate at a steady state and this
requires some change (adjustment). For both the above
cases, the recommended action is to have maintenance
contract with local computer dealers. Note, however,
that maintenance involves post implementation evaluation
of the system by users or/and external bodies other than
those who participated in the implementation and
documentation for updating the system according to the

changes made,

5.2.6 Personnel Requirement and Training

5.2.6.1 Requirements

The system requires at the minimum two experts to
analvze, extract and verify data items from the original
documents in a form appropriate for data entrv: two
search assistants; one system analyst:; two programmers:

and four data entry clerks.

207



§.2.6.2 Selection

The selection of personnel capable of effectively
performing all the required function has much to do with
the success of the project. For selection, appropriate
criteria of qualification, experience, etc. should be
adopted. Among the ¢riteria, experience and
qualification 1in biodiversity and related areas and
aptitude test performance are to be given relatively more
weight in addition to the relevant knowledge and skill in

computer and/or information science.

5.2.6.3 Training

The training that the staff of the developing
institutions receives is crucial to the success of the
system. Some of the facts to be to be considered here

are.:

~-Training sessions are better conducted on a
continual basis rather than having a single
training session, since it will allow staff to
experience and experiment with the system so that
they can formulate questions and become

comfortable with the system.
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-Structured training sessions for all staff
members concerned is more effective than
hierarchical structured training, with supervisors

trained first and then asked to train their staff.

-Training shall be provided by the vendor at least
for selected personnel who are responsible for the
operation of the system and who will then train

other staff.

-Training programs should inciude material on the
operation of the terminals (disk operating system
and others) in addition to the systems basic

application (the selected DBMS).

-Biodiversity information users should be oriented
to the features of the new system in order to

alleviate any anxieties concerning the new system.

5.2.7 Project Management

For achieving the anticipated benefits from this project,
the establishment of a body for monitoring the
implementation is suggested. The body, which we may call
steering committee, should consist of permanent and

interim members from all the participating institutions.

209



CHAPTER SIX
SUMMARY AND RECOMMENDATIONS

6.1 SUMMARY

Biodiversity is the totality of diversity in genes,
species, and ecosystems of a region. Genetic diversity
refers to the variation of genes within species. This
covers distinct population of the same species or genetic
variation within a population. Species diversity refers
to the variety of species with in a region. '"Taxonomic
diversity" and/or the number of species in a region -its
species "richness"- are/is used to measure species
diversity in a given region. Ecosystem diversity is the
diversity among systems in a given area (often at

national or regional level).

The sheer variety of bioclogical resources has enormous
value. From both wild and domesticated components of
biodiversity, humanity derives all of its food and many
medicines and industrial products. Biotic resources also
serve recreation and tourism. Besides these direct
values and benefits, biodiversity provides priceless
ecological services (in protecting watersheds, cycling
nutrients. combating erosion, enriching soil, regulating
water flow, trapping sediments, mitigating pollution, and

controlling pest populations).
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The unknown potential of genes. species, and ecosystems
diversity represents a never ending biological frontier
of inestimatable but certainly of high value. A diverse
array of genes, species, and ecosystems is a resource
that can be tapped as human needs and demands change.
The many values of biodiversity and its importance for

development suggest the need to conserve biodiversity.

The degradation of natural ecosystems and habitats, and
the loss of their characteristic species diversity, are
occurring in nearly every part of the globe as human
population and their system expand. Today, the rate and
scale of environmental changes brought about by human
activities have increased to the point where a great
species may not have sufficient time or space in which to

migrate or adapt.

Our information about and understanding of the Earth’s
biological diversity has significant gaps which should be
filled promptly through intensive and extensive
researches. This lack of information hampers the ability
to comprehend the magnitude of the loss of biodiversity,
prevent further losses, and formulate sustainable
alternatives to resource depletion. Loss of biodiversity
is a problem; conserving biodiversity is the science to

understand the problem and propose solution; and
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efficient information management, dissemination and
environmental education is the means of getting solutions

implemented.

There is a continuing need for research on biodiversity
that improve our knowledge base and our management
capacities, and leads to the development of new ways for
people to live with and not at the expense of their
biological resources. Biodiversity conservation research
has three aspects; namely the socio-economic, the

cultural and the biological aspect.

The overall objectives of the socio-economic research
agenda are to identify socio-economic factors leading to
the loss of biodiversity with in a country; to determine
the role of international economic institutions and
trends that support this depletion; to elucidate the
principles operant in cases of successful development and
conservation; and to develop and test economically viable
mechanisms for slowing Tesources depletion and

stimulating conservation.

The fact that biological diversity has been also lost as
a result of social (cultural) processes, and will
ultimately be conserved only through adjustments in these

processes makes i necessary for carrying out
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conservation research in a cultural context, Finally,
the biological ecological aspect of conservation research
has objectives to gain a better and more complete sense
of "what is out there”; how to protect and use it in a
sustainable manner, and how to restore it. Improving the
ability to gather, organise, communicate, and apply this
basic biological information/knowledge also falls under

biological conservation research.

To enhance the availability and application of scientific
information for the purpose of managing and conserving
biological diversity, research on developing computer
databases and inventories, setting up and strengthening
information networks, the use of remote sensing and
geographic information systems for agro-ecosystem

monitoring is very helpful.

As conservation faces greater competition for resources,
the need for coordination and shared information to
prevent duplication of effort becomes paramount. To
select and design new reserves, efficiently manage and
monitor existing reserves, take advantage of
opportunities for sustainable land use and restoration.
and coordinate ex-situ conservation efforts, researchers
and administrators must have access to information on the

classification, distribution, characteristics. status,
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and ecological relationships of species. Much of this
information, if it exists, is scattered and difficult to
obtain. The development of computer databases and

inventories could help in overcoming this constraint.

The data from remote sensing techniques, coupled with the
wide range of capabilities of GIS to manage attribute and
graphic data, offer unprecedented opportunities to assess

and monitor ecosystem Processes.

As the need for scientific information on biological
diversity grows, and as the volume and quality of
information increase, scientific networks must keep pace.
The effectiveness of all scientists depends in large part
on their access to professional <colleagues and to

information in their field.

Ethiopia, with extensive and unique highlands together
with their isolation by the rift valley. has world
importance for the diversity of its domesticated and wild
floral and faunal genetic variety and species. The
endemic fauna and flora of Ethiopia include 28 out of 361
bird species. 31 out of 277 terrestrial mammal species,
9 out of 201 reptiles., 24 out of 63 amphibian species. 4

out of 150 fresh water species 7 out of 324 butterflies,

and at least 1150 out of 6000 plants. Research into the
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wild fauna and flora is relatively recent and as a result
the flora and fauna of Ethiopia are not yet completely
known in numbers and classification. Wildlife
conservation initially focused on the larger fauna with
the conservation of flora and small fauna associated
incidentally. About 32,000 km.sq. or 2.7% of the country
is under strict protection (i.e. national parks and
sanctuaries), although only two of the nine national

parks are gazetted.

Though protection of wildlife was given proper attention
by the government, results have not been upto expectation
for various reasons among which the unsustainable high
rate of human population growth and natural resource
consumption, the steadily narrowing spectrum of traded
products from agriculture, forestry, and fisheries,
economic systems and policies that fail to wvalue the
environment and its Tresources, inequality in the
ownership, management and flow of benefits from both the
use and conservation of biological resources,
deficiencies in knowledge of natural ecosystems and their
innumerable components and its proper application, legal
and institutional svstems that promote unsustainable
exploitation, drought, economic systems and policies that
fail to value the environment and its resources, and

failure to sensitize the public about the values of
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ecosvstems and wildlife, failure to develop an alternate
source of fuel, inefficient exploitation of wildlife
products, and absence of efficient and effective

information support system are the major ones.

The wide range of agro-climatic conditions and the
Ethiopian farmers’ traditional method of conserving and
utilizing germplasm have contributed to the existence of
crop genetic diversity 1n the country. This 1is at
present subject to serious genetic erosion and losses due
to various reasons among which displacement of indigenous
landraces by exotic ones, predominance of genetically
uniform crop varieties and developments in agriculture

are major ones.

Resource planners and policy makers, conservation
administrators and decision makers, researchers,
academics, environmental engineers, international
development agencies, local healers and pharmaceutical
companies, agencies and people concerned with nutrition,
tourism agencies and tourists, extension workers and
farmers, people interested on forage, ministry of
information, international conservation organizations and
genetic resource centers, information service centers and
information people, and the general public are the main

potential wusers of biodiversity information. In
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characteristic users range from highly educated (in
biodiversity field as well as outside 1it) to the
illiterate. In their information seeking behaviour,
again, some require detailed data on a regular basis and

some others less detailed data very occasionally.

Existing biodiversity sources (published and unpublished
documents) are adequate but they are dispersed or not
properly organized, and as a result users have problems
of access to them. Except at PGRC/E where services are
relatively better, others have less efficient and
effective services. In general, however, the survey has
indicated the following problem situations prevailing in
all the institutions: lack of trained personnel, little
professional incentive to employees in charge of
documentation and information centers, lack of finance,
lack of the regquired software, standardization problems
among systems in use by the institutions surveyved,
inhibiting policies, and lack of perception or awareness
of the importance for improved information system by the

management and the community.

On the otherhand, the survey revealed that almost all the
institutions surveyed have at least the basic information
facilities such as computer and essential accessories

which is promising to set up information networks and
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data exchange. At present, however., though they are
performing related works, the institutions surveyed are
not coordinated among themselves. Due to this there is
duplication of work and resultant wastage of resources,

time and effort.

The main purpose of a computerized information system is
to make information available to the users according to
their needs. An important aspect of systems design
involves establishing database(s) which consists of three
phases 1i.e. assessing the feasibility of the system;
designing the database; and organizing access to the

information syvstem.

Careful database design is essential for a variety of
reasons including data redundancy, application
performance, data independence, data security, and ease
of programming. The two most common database design
methodologies include normalization and data structuring

and the entity-relationship methods.

Database design using the entity relationship model lists
the entity types involved and the relationship among
them. An entity is an object. real or imaginary, which
can be thought of as having a distinct and identifiable

existence. Entities are described according to their
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attributes. An attribute 1§ any property or
characteristic of an entity which, individually or in
combination with other attributes, provides description
or view of the entity tailored to a particular
environment. The entity types 1identified during the
survey are Conservation Area(National park), Wild-animal
species (fauna), Trees and Shrubs (Flora), and reference

and referral services.

The software selected to design the prototype 1is
Microlsis. Microlsis is a generalized system designed
for the management of machine readable textual databases
1.e to build, manipulate, maintain, and retrieve records
from such databases. It is a DBMS software which is
distributed free of cost to non-profit organizations;
supports multi-user local area network (LAN)
applications; has growing number of users in Africa and
different parts of the world; is used for developing
bibliographic, factual, and object-oriented databases,
and has advanced programming facility to write CDS/ISIS

pascal interface programs.
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RECOMMENDATIONS

6.2.1 Introduction

Irreplaceable genes, species, and ecosystems are
disappearing at an unprecedented rate. Immediate action
is needed to defend these threatened living resources; to
reform the policies that lead to/invite such losses; to
conduct inventory and study of resource use in key
ecosystems and regions; to monitor changing and impeding
threats; to mobilize funding; and to support national and

grassroots conservation initiatives.

For these actions to be executed there should be
executing body. However, in Ethiopia there is as yet no
such body officially designated as biodiversity center
and neither does exist any biodiversity conservation
strategy formulated and in use. Given this situation, it
is hardly possible that any effort made towards
conserving and managing biodiversity be
successful/effective. In view of the facts mentioned
above and also revealed from survey analysis and

literatures review, 1t is recommended that
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1. A national biodiversity conservation strategy be
drawn up and a national biodiversity center be
officially designated and made operational.

2. A national biodiversity information and
monitoring system be designed and developed. The
present work can serve as a basis for these

actions to be initiated.

Until biodiversity conservation becomes a stated national
policy goal, investments will not be targeted to
developing the national human, technological, and
institutional capacity required to save, study, and use
sustainabe biodiversity. Nor will the appropriate policy

environment be established.

On the other hand, in the context of proposed conventions
or agreements on biodiversity, forests, climate change

which Ethiopia has ratified, and the increasing
importance of biodiversity conservation as a criterion
for development assistance, it is essential that
biodiversity conservation be incorporated into the
national policies and planning to define and articulate

national as well as international biodiversity interests.
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Various planning mechanisms can be used to promote and
integrate biodiversity conservation in development.
These include: National conservation strategy, forest
action plans, environmental action plans, or national
biodiversity action plans. The latter approach 1is
recommended. The rationale for this are two: Firstly, as
has been discussed biodiversity loss in Ethiopia is so
serious that 1t should get particular attention and
secondly as an agrarian and pastoral society, the life of
many Ethiopians depend upon biodiversity; if biodiversity
be well cared for, the living conditions of the citizens
would soon change. This becomes possible when
biodiversity 1issues are given special attention and
separately treated. In this respect, the following

national biodiversity conservation strategy is proposed.

6.2.2 Proposal for the National Conservation Strategy

6.2.:.2.1 Scope

As the goal of biodiversity conservation i.e. supporting
sustainable development by protecting and using
biological resources in ways that do not diminish the
country’'s wvariety of genes and species or destroy
important habitats and ecosystems, 1is so broad. any

biodiversity conservation strategy must also have a broad
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scope. It has to ensure and/or promote at least the
achievement of three goal components. namely. saving
biodiversity, studying it, and using it sustainably and

eguitably.

Saving biodiversity means taking steps to protect genes,
species, habitats, and ecosystems. The best way to
maintain species is to maintain their habitats. Saving
biodiversity therefore often invoives efforts to prevent
the degradation of key natural ecosystems and to manage
and protect them effectively. However, measures to
maintain diversity on land and in water that have alrecady
been disturbed, restore lost species to their former
habitats. and preserve species in genebanks, zoos,
botanic gardens, and other off-site (ex-situ) facilities

must also come under this strategy.

Studying biodiversity means documenting its composition,
distribution, structure, function; understanding the
roles and functions of genes, species, and ecosystems;

grasping the complex links between modified and natural

systems, and using this understanding to support
sustainable development. It also means building
awareness of biodiversity's values, providing

opportunities for people to appreciate nature's variety,

integrating biodiversity issues into educational
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curricula. and ensuring that the public has access to
information on biodiversity, especially on developments

that will influence local situations.

Using biodiversity sustainably and equitably means
husbanding biological resources so that they last
indefinitely, making sure that biodiversity is used to
improve the condition, and seeing that these resources

are shared equitably.
The national biodiversity conservation strategy must
therefore encompass concern for at least these three

conservation goal components.

6.2.2.2 Key Strategic Objectives to be Adopted

The National Biodiversity Conservation Strategy needs to
have key strategic objectives/development frame work to
be achieved ultimately. Instrumental to achieving these
key strategic objectives, again, there are other
subordinate objectives with corresponding actions and
investment programs (if possible). In view of this, the

following objectives are recommended to be adopted.
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It is assumed that government, through 1its policy

intervention. can create the incentives that facilitate

or constrain local action where Dbiodiversity 1is

ultimately conserved. The secondary objectives and

corresponding actions recommended include the following:

(Note: Indented items are recommended actions to achieve

the subordinate objective to which they belong).

Sub-objectives and corresponding actions

1. Reforming existing public policies that invite the

waste or misuse of biodiversity. (Appropriate actions

to achieve this shall include):

-Abandon forestry policies that encourage resource
degradation and the conversion of forest ecosystems

to other less valuable uses.

-Reform policies that hasten loss of biodiversity in

freshwater ecosystems.

2. Adopting new public policies and accounting methods

that promote conservation and equitable use of
biodiversity
-Assert national sovereignty over genetic
resources and regulate their collection.

-Strictly regulate the transfer of species and

genetic resources and their release into the wild.
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-Establish incentives for effective and equitable
private sector plant breeding and research.
-Modify national income accounts to make them

reflect the economic loss that results when

biological resources are degraded and biodiversity

is loest.
3. Reducing demand for biological resources
-Provide universal access to family planning
services and increase funding to support their

adoption.

-Reduce resource consumption through recycling and
conservation.

-Audit the consumption of biological resources to
raise awareness of the balance between local

consumption and production.

.2 Adopt an International Policy Environment

that supports National Biodiversity

Conservation

The impacts of ecosystem and habitat degradation

reach
bevond national boundaries. Climate regimes, rTiver
flows., sediment deposition patterns. and migratory
species are all affected. The interconnections in the

world environment mean that biodiversity loss in one area
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3]
1



is liable to be felt widely. As the whole world shares
crop plants, medicinal plants, and other living resources
and due to the increasing interlinkage of the global

economy, these interconnections are the stronger.

Sub-objectives and corresponding actions

1. Integrate biodiversity conservation into the national
economic policy
-Develop a principle and policy of "national
ecological security" to ensure that international
trade policies do not intensify biodiversity loss.
-Facilitate the exchange and development of
technologies for conserving and using biodiversity
sustainably.
-Ensure that the country is free to decide whether
to adopt intellectual property rights protection
for genetic resources and how strong that

protection should be.

(§9)

Strengthen the national legal framework for
conservation to complement the Convention on
Biological Diversity.
-Strengthen the effectiveness of existing
national convention and treaties covering the

conservation of ecosystems, species, and genes.
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3.

Making the development assistance process a force for
biodiversity conservation
-Incorporate biodiversity values into the criteria
for choosing, designing, and evaluating development
assistance loans and projects, and for assessing
the country’s economic performance.
-Open the development assistance process the
design, implementation, and evaluation of projects
and the policies that guide them to public

scrutiny, participation, and accountability.

Increasing funding for biodiversity conservation, and
develop innovative, decentralized, and accountable
ways to raise funds and spend them effectively.
-Involve governments, multilateral development
agencies, and non-government organizations jointly
in establishing new biodiversity conservation
funding sources and mechanisms.
-Promote the use of trust funds or endowments for

biodiversity conservation.

-Develop mechanisms to fund grassroots organizations

and initiatives.
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6.2.2.2.3 Creating Conditions and Incentives for Local

Biodiversity Conservation

Local communities simply have no economic incentives to
conserve biodiversity. In these communities, the key to
successful conservation is making sure that they share
the benefits fairly and do not shoulder a

disproportionate share of the costs.

Sub-objectives and corresponding actions:

1. Correcting imbalances in the control of land and
resources that cause biodiversity loss and develop new
resource management partnerships between government
and local communities,

-Reduce pressure on fragile ecosystems and wildlands
by using land already under cultivation more
efficiently and equitably.

-Increase incentives for local stewardship of public
lands and waters.

-Recognise the culture, knowledge, and desire of
indigenous people and support their efforts to
maintain traditional practices and adapt them
to modern pressures and conditions.

-Compensate individuals and local communities who
own or depend on lands or resources taken for

public purposes.
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Expanding and encouraging the sustainable use of
products and services from the wild for local benefits
-Recognise and quantify the local economic value of
wildproducts in development and land use planning
-Encourage local communities to explore
opportunities for developing a larger market share
for wild products harvested sustainably.
-Increase the local benefits of tourism in natural
areas -"ecotourism”- ensure that tourism
development does not result in biodiversity loss or
cultural conflict.
-Strengthen local capacity for maintaining and
benefiting from crop and varietal diversity.
-Develop the role of traditional medicines and

ensure their appropriate and sustainable use.

Ensuring that those who possess local knowledge
related to genetic resources benefit appropriately
when 1t is used
-Promote recognition of the value of local knowledge
and genetic resources and affirm local peoples’
rights.
-Base the collection of genetic resources on
contractual or other agreements ensuring equitable

returns to local people/community.,
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6.2.2.2.4 Managing Biodiversityv throughout the Human

Environment

Clearly, the success of biodiversity conservation will
depend upon how well the overall landscape is managed to
minimize biodiversity loss. Human needs and activities
must be reconciled with the maintenance of biodiversity,
and protected areas must be integrated into natural and
modified surroundings. Farms, forests, grazing areas,
fisheries, and villages belong on the same planning grid
as land restoration projects, protected areas, and
species conservation efforts. The scale of such efforts

must be tailored to both ecological processes and the

needs and perception of local communities. This
integrative apprcach is here termed bioregional
management ., A bioregion is a land and water territory

whose limits are defined not by political boundaries. but
by the geographical 1limits of human communities and

ecological systems.

Sub-objectives and corresponding actions:

1. Creating the institutional conditions for bioregional
conservation and development
-Develop new methods and mechanisms at the
bioregional leve! for dialogue. planning. and

conflict resolution.
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-Give weak and disenfranchised groups the means to
influence how the bioregion's resources should be
managed and distributed (encourage their
participation).

-Establish intersectoral and interagency task forces
to facilitate bioregional planning and action.

~Establish bioregional information centers to
heighten public awareness and support biodiversity
conservation

Supporting biodiversity conservation initiatives in
the private sector

~-Establish tax incentives for conservation

-Support the establishment of private biodiversity
conservation trusts.

Incorporating biodiversity conservation into the
management of biological resources.

-Incorporate biodiversity conservation practices
into the management of all forests.

-Promote agricultural practices that conserve
biodiversity

-Restore degraded lands in ways that enhance their

productivity and biodiversity.



6.2.2,2.5 Strengthening Protected Areas

Every effort has to be made to preserve, conserve, and
manage biodiversity. Protected areas, from large
wilderness reserves to small sites for particular
species, and reserves for controlled uses, will all be
part of this process. Such systems of protected areas
must be managed to take account of a range of ecological

and human-induced changes.

Sub objectives and corresponding actions:

1. Identifyving national and international processes for
strengthening protected areas and enhancing their role
in biodiversity conservation.

-Conduct national reviews of protected area systems.
-Prepare immediate and long-term action to establish
and strengthen protected areas.

-Undertake a national assessment of present and
future protected area needs.

-Promote international cooperation on protected area

management

2. Ensuring sustainability of protected areas and their
contribution to biodiversity conservation

-Broader participation in the design of protected
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area management plans and expand the range of
issues addressed by those plans.

-Expand the management objectives of the protected
areas to include the full scope of biodiversity
conservation.

-Enhance the ecological and social value of
protected areas through land purchase and
zoning outside the protected area and by providing
financial incentives for conservation on adjacent
private lands.

-Enhance the ecological and social value of
protected areas by increasing the benefits to
people in and around them.

-Restore degraded lands within protected areas and

in adjacent lands and corridors.

6.2.2.2.6 Conserving Species, Populations, and Genetic

Diversity

Bv almost any reckoning. the most effective and efficient
mechanism for conserving biodiversity is to prevent the
destruction or degradation of habitat. For conserving
the diversity of landscapes and ecosyvstems, there is no
alternative. But a particular species or population may
become a conservation target for various reasons such as

unique threats from overexploitation, pollution. or

to
(%)
n



introduced predators or competitors. During this time to
conserve individual species, populations. and genes.
habitat protection will have to be complemented by a wide
array of other techniques. The options range from
species-management programs 1in the wild to off-site
protection in botanic gardens, zoos, genebanks, and
aquaria. Plants and animals conserved in botanic gardens
and zoos can be wused to restore degraded lands,
reintroduce species into the wild, and restock depleted
populations. Finally, zoos, botanic gardens, aquaria,
and other such facilities can give the public a window on
the natural environment and expand opportunities for

basic and applied research.

Sub-objectives and corresponding actions:

1. Strengthening capacity to conserve species,
populations, and genetic diversity in natural habitats

-Integrate the conservation of species. population.
and genetic resources into regional management and
protected area reviews.

-Use flag slip (a list for species of significance
at national and international levels including the
status and conservation needs) species to increase
support for conservation.

-Improve and expand legal mechanisms to protect

species.
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Strengthening the capacity of off-site conservation

facilities to conserve biodiversity, educating the

public, and contributing to sustainable

development

-Strengthen crop and livestock genetic resource
conservation, and implement the national initiative
for security and sustainable use of plant genetic

resources.

-Develop the nation's collections of cultures of
micro-organisms as an ex-situ (fungi, protozoa, and

viruses).

-Fill major gaps in the protection of plant genetic
resource (such as, forest trees, medicinal plants,
ornamental and "minor" crops of local or regional

importance)

-Develop the Plant Genetic Resource Centre/Ethiopia
as a major and comprehensive off-site network for
conserving plant resources (by encouraging to set
up also botanic gardens).

-Strengthen the conservation role of zoological
parks.

-Strengthen the role of public aquaria in the

conservation of biodiversity.
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-Strengthen collaboration among off-site and on site
conservation institutions, partly to enlarge the
role of off-site facilities in species
reintroduction, habitat restoration, and habitat
rehabilitation. Indeed, institutions concerned with
the conservation of biological diversity must come

under one common co-ordinating authority.

6.2.2.2.7 Expanding Human Capacity to Conserve

Biodiversity

Research, training, and information management help
expand the human capacity to conserve genes, species, and
ecosyvstems. But even more important is expanding people’s
awareness of Dbiodiversity and appreciation of its
significance, As the German philosopher Goethe observed
"Every man is given only enough strength to complete
those assignments of whose importance he 1is fully
convinced." Conservation can succeed only if people
understand biodiversity distribution and value, see how
it figures in their own lives and aspirations, and know
how to manage bioregions to meet human needs without
damage. "A greening of the human mind must precede the
greening of our Earth. A green mind is one that cares,
saves, and shares." by M.S. Swaminathan, former president

of IUCN.



Sub-objectives and corresponding actions:

1. Increasing appreciation and awareness of

biodiversity’s values and importance,

-Build awareness of the importance and values of
biodiversity into popular culture.

-Use the formal education system to increase
awareness about biodiversity and the need for its
conservation.

-Integrate biodiversity concerns into education

outside of the classroom.

2. Helping institutions disseminate the information

needed to conserve biodiversity and mobilizing its

benefits.

-Establish or strengthen national and regional
institutions providing information on the
conservation and potential values of biodiversity.
From the survey, it becomes evident that PGRC/E
stands by far better than all the others in respect
to information management, trained staff,
information facilities, and information services.
Therefore this centre would serve as the National

biodiversity information Centre. This will
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facilitate and make less expensive the
implementation/development of the prototvpe
information support system for
biodiversity studies in Ethiopia. The only
adjustment required is to widen its scope from
confining itself with domestic germplasm to other
components of biodiversity such as wild
plants, forest trees, medicinal plants, forages,
microbial, and wild animals. This is, again,
consistent to the proposal made by the Transitional
Government that PGRC/E serves as national
biodiversity center.
-Undertake national biodiversity inventories and
produce periodic national biodiversity assessments.
-Establish links to the global biodiversity
information network to speed up the flow of data
for local, regional, national and global

assessments.

3. Promoting basic and applied Research on biodiversity
conservation
-Syvstematically assess national biodiversity
research priorities.
-Promote basic and applied natural sciences such as
research on biodiversity conservation.

-Strengthen social science research on the
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connection between biodiversity and social
processes.
-Strengthen research on ethical, cultural, and
religious concerns related to conserving

biodiversity.

Developing human resources capacity for biodiversity
conservation. Increased funding, internal conventions,
and expanded protected area systems all will be
ineffective unless the pool of trained human talent
for biodiversity conservation expands rapidly.
Committed and skilled people are key to the success of
the actions called for in this strategy
-Increased support for training biodiversity
professionals.
-Revise career incentives provided by governments to
increase the attractiveness of works in the field.
-Strengthen influence and capacity of non-
governmental conservation and development

organizations to promote biodiversity conservation.



6.2.3 National Biodiversity Information and Monitoring

System (NBIMS)

6.2.3.1 Purpose and Objective of NBIMS

Just as efficient and effective flow of biodiversity
information strengthens protected areas, off-site
facilities, research and development centers, and the
people who need and depend upon biological resources for
their livelihood, a lack of relevant and accessible
information impedes biodiversity conservation. Users
often fail to get information at all; and at times find
themselves stuck with large amount of data, maps, and
tables that they cannot use. Resolving these barriers

requires attention to three basic issues.

First is structural ignorance 1i.e 1ignorance caused by
poor access to existing information. The people who most
need information on biodiversity often have no access to
costly, unpublished, or classified publications. They
also find terminology used on reports obscure, and the
bureaucratic procedures for obtaining them imposing. On
the other hand, universities and government agencies do
not often let people know what information they have.
Many of these barriers exist because (1) adequate finance

is not allocated to acguire published and unpublished
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sources and journals, (2) of lack of trained personnel
{3) of the absence of conducive environment {(users and

management do not recognise value of information).

Second, information obtained often does not meet user’s
needs. This 1is mainly due to lack of trained personnel
who must systematically survey the user communities to
determine what is needed and how best to present it and
act upon accordingly. Finally, much information is not
scientifically credible. This can also be avoided if
experts are made to screen documents for data entry at

first and due care is paid in processing it further.

For problems mentioned above as well as others, the
recommended solution is to establish a national
biodiversity information and monitoring system. Its
objective shall be to ensure and promote the free flow
and utilization of biodiversity information to current

and prospective users.

6.2.3.2 Subject Scope of the System

As a national system, it should take into account the
needs of wide range of users (as mentioned in chapter
three). Information of interest to the system include

both published and unpublished documents (books. articles
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in periodicals, legal documents, reports, thesis,
machine-readable media, maps. tables, etc.) and also
factual (numerical and statistical data), and object-
oriented databases on biodiversity/biological resources

and related areas.

6.2.3.3 Structure of the System

As mentioned in chapter five (implementation strategy),
the system is to be organized as a centralized system to
which participating members shall be linked. The central
system (focal point) encourages the participating members
to provide it with input data and in return outputs of
the system should be made accessible to all participating
institutions and to other target users. In the mean
time, protocols are needed for exchanging information
between the focal point and other participating members.
This should be prepared by a central co-ordinating body
of representatives of all participating institutions.
Once participating institutions own uniform computer
protocols and definition of fields, etc then. the
centralized system can be converted to a full network
system after which each node using a modem and a data
communication software can access at any time other nodes

for information.



6.2.3.4 Proposed Functions of the System

1. Coordinating collections and documentation

Biodiversityv data and specimens of the nation’'s species
are currently scattered (among different wuniversity
departments and government institutions). The proposed
system shall perform this activity centrally. Financial,
human, material, equipment and other resources required
to co-ordinate collection efforts should be provided.
This system shall serve as an official repository of
biodiversity specimens and biodiversity information
source. Thus, the system shall store data from all
collections within the country, and develop complementary
collecting policies with other collections. It will
receive/search various sources (publications, reports,
thesis, proceedings. monographs); screen them; extract
data from appropiate ones (review, extract data, collect
information), prepare data (source data
sheets/worksheets), and enter data into the computer

svstem.

2. Designing and developing databases

Prototypes have ©been described in chapter four.
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Similarly, database shall be developed for other
components such as microbial, water species, etc.
Moreover, databases should be strengthened through the
application of GIS to present data in geographic formats
in such a way that it can easily be integrafed with other
natural resources, demographic and socio-economic

information.

3. Inventory
This is related to housing additional collections
(specimens), labelling, monitoring, and producing

inventory lists,.

4. Providing information for policy needs

System should support the formulation of national,
regional, and local policies for development and resource
management by making policy-relevant information
available. Annual reports on the nations biodiversity
and biological resources, endangered species population
trends, plants and animals of potential economic value,
as well as maps on land use and the location of important
endemic or threatened species would help government
administrators, community groups, and non-government
organizations make rational land or resource management

and conservation decisions.



5. Disseminating Information

The national center besides providing services such as
SDI, current awareness, on-line database searches,
information analysis and synthesis should serve as a

clearing house for biodiversity information.

6. Networking

Networking among the biodiversity - related institutions
is very critical. As the institutions at present have no
clear demarcating line of tasks there is duplication of
work that implies wastage of resources, time and effort.
This can be minimized by setting up network among
institutions. Networks must first be set up for the
institutions surveyed and later on form links to other
national and international networks. In this regard, the
system should further ensure consistency and uniformity
of input at decentralized level by distributing the
appropriate manuals, rules, conventions, standards,

formats, etc.

7. Reprography function

8, Training
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6.2.3.5 Target Users of the Svstem

Institutions and people identified as users of
biodiversity information in chapter three shall virtually
constitute the target user group. In the event this
becomes difficult (at the beginning), priority concern
should be given to fulfilling the rtequirements of

participating institutions and planners and policy

makers.

6.2.3.6 Outputs/Products of the System

1. Publications

National biodiversity status report shall be produced

periodically (e.g. biennial) and distributed to members

and other users on request. The report shall also be

available in machine readable format for institutions

with appropriate computer facilities.

2. On-line Database Search (on plants, national parks,
wild-animals. germplasms, forages. and referral and

reference services).

Abstracts

Lo

4. Reprography services
5. Translation services to disseminate especially project
documents to local people influenced by the project in

the local language.
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6. Production of labels and inventory lists; red-data
lists of threatened species; reports on the status of
specific ecosystems; and other reports on request,
from the database.

7. Providing training services to the staff of

participating institutions.

(=)

.2.4 Implementing the Strategy

National governments must take the lead to set the
proposed policy framework, by allocating resources and
integrating biodiversity into the national and sectoral
planning processes. Regional biodiversity plans are also
needed. Community-level organizations and activities
represent the front lines in making biodiversity
conservation equitable and effective. Other influential
bodies include non-governmental organizations, indigenous
communities, private business, education and training

bodies, researchers, and information disseminators.
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The Birds of Ethiopia

Seientific Name Determinator English Name Status
Order Strutbioniformes

Family Struthionidae - Ostrich

L Sruthio camelus Lion Ostrich

Oider Podicipediformes

Famuly Podicipedidae - Grebes

Tachybapaes ruficollis (Pallas). Little Grebe

Podicz ps cristatus Linn Greal<tesied Grebe
Podice ps nigricollis Bichm. Black-necked Grebe
Order Procellariformes

Family Procellanidae - Shearwaters

Puffirus herminieri Lessan Persian Gulf Shearwater
Cider Pelecaniformes

Family Phacthontidae - Tropichirds

Phaethon cethereus Linn. Red-billed Tropichird
Family Sulidae - Boobies

Sula doctylerra Lesson Masked Booby

Sula leucogaser . _|(Boddaen). Brown Booby

Family Phalacrocoracidae - Cormorants

Phalscrecorax carbo (Linn.). Cormorant
Phalocrocorax nigrogulars Ogilvie-Grant & Forbes Secotran Cormorant
Phalocrecorax africams Gmelin Loag-tailed Cormorant
Family Anhingidae - Darters

Anhingarufa . (Daudin). Alfrican Darter
Family Pelecanidae - Pelicans

Pelecarnus onoerotabes Linn Great White Pelican
Pelecarnus ru fescens Gmelin Pink-backed Pelican
Family Fregatidae - Frigate-birds

Fregata anel (Gray). Lesser Frigalc-bin!
Order Ciconiiformes

Famly Ardeidae - Herons, Bitterns, Egrets

Botenirus stellaris (Linn). Bittern

[ vobrychics mirdus (Linn.). Liitle Bittern

I xobrychus surmii (Wagler). African Dwarf Bittern
Nycticorax nycticorax (linn.). Night Heron
Nycticorar leuconotus (Wagler). White-backed Night Heron
Revtorides striatus (Tinn). Green-backed Heron

| Ardeola ralloides {Scopoli). Squacco Heron
Bubulaus ibis (Linn). Cartle Egret

Egretta ardesioca (Wagler). Black Heron

Fgrena gularis (Bosc) Reef Heron

Fgrena garzenia (Linn ). Lirtle Egret

Egrena irtermedia (Wagler). Yellow-billed Egret
Egrenia alba (Lian.). Great White Egret
Ardza cinerea Linn. Grey Heron

Ardea melanoce phala Vigors & Children Black-beaded Heron
Ardea goliath Cretzschmar. Goliath Heron

Ardea purpurea Linn Purple Heron

Family Balaenicipitidac - Whale-headed Stork

Retlirnior ne rew Gauld Whale-headed Stork T

Source: Jesse C, Hillman
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Scicntific Name Determinator English Name Status
Family Cieoniidae - Storks

M ycteria ibis (Lion.). Yellow-billed Stork
Ciconia nigra (Linn.). Black Stork

Cicorus abdimii {Lichtenstein). Abdim’s Stork

Ciconia e pisco pus {Boddaen). Woolly-necked Stork
Ciconia ciconda (Linn). White Stork

E phi p iovhynchus snegalenss (Shaw). Saddle-billed Stork
Anastornus lamelligerus Temminck Open-bill Stork

Le pro prilos erumeni ferus (Lesson). Marabou =1
Family Threskiomithidae - Ibises, Spoonbills

Plegadis falcinellus (Linn ). Glossy Ibis

Bogrychia carunaata {Roppell). Wattled Ibis E
Rastrochia hagedash (Latham), Hadada This

(Geronticus eremila (Linn ). Waldrapp T
Threskiomdis aethio picus (Latham). Sacred Ibis

Platnles alba Scopoli African Spoonbill
Platalea laicorodia Linn Spoonbill

Crder Phoenicopteriformes

Family Phoenicopteridae - Flamingoes

Phosnico pterus ruber Linn Greater Flamingo
Phoenico peerus minor (Geolfroy). Lesser Flamingo

Crder Ansenformes

Family Anatidae - Ducks, Geese

Dendrocygne bicolor (Viellot). Fulvous Tree Duck
Dendrocygna viduata (Lian.). White-faced Tree Duck
Cyenocken cyano prera (Rippell). Blue-winged Goose E
Al pochen aepyptinas (Linn.). Egyptian Goose
Tadorpa ferruginea (Pallas). Ruvldy Shelduck
Plectroptenis gambensis (Ling). Spur-winged Goose
\Sarkidiornis melanota (Pennant). Knob-billed Goose
I_Nccu: Jras auritus (Boddaert). Pygmy Goose

Anas sparsa Eyton. Black Duck

Anas penelo pe Linn. Wigcon

Anas stre pera Linn Gadwall

Anes crecea Linn Commzon Teal

Anas capends Gmelin Cape Wigeon

Anas undulaia Dubois. Yellow-billed Duck
Arias plaiyehynchos Lisn. Mallard

Anas ccuta Linn Pintail

Anas erythrorhyncha Gmelin. Red billed Duck

Anas hottentota Eyton Hottentot Teal

Anas querquedicda Lina. Garganey

Anas dypeata Linn. Shoveler

Anas smithii Hartert Cape Shoveler

Netta erythro phthalma (Wied). African Pochard
Ajthya ferina Linn. Pochard
| Aythya myroca (Ghldenstadr). White-cyed Pochard
Aythya fuligula (Linn). Tufted Duck

Oxyura maccon (Eyton). Maccoa Duck
Thalassornis lesconotus Eyton. White-backed Duck
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fScicotific Name ~[Dercrminator English Name B Starus
‘O-r'&?.%c:ipiuifomu
Family Accipitridae - Hawks, Vulnires, Eagles
Aviceda cuadloides Swainson Afrnican Cuckoo-hawk
Pernis a pivorus (Linn ). Honey Buzzard
Machaerham phas alcines N Westerman Bat Hawk
Elarus coeruleus (Desfontaines). Black-shouldcred Kite
Chelictinia riocourii (Viellot) Swallow-tailed Kite
Milwus mugrans (Boddaert). Black Kite
Haliazenus vocifer (Daudin). African Fish Eagle
Gy paetus barbatus (Linn.). 1 zmmergeier
Neaphron pereno peerus (Linn ). Egyptian Vulture
Necrosyries monachus (Temminck). Hooded Vulture
Gyps africanus Satvadori African White-backed Vulture
Gyps fulwis (Hablizl). Griffon Vulture
Gy ps rue ppellii (Brehm). Roippell’s Griffon
Torgos racheliotus (Fomster). Lappet-faced Vulture
Trigonoce ps ocd prlalis (Burchell). White-beaded Vulture
Cireactus gollicus (Gumelin). European Short-toed Eagle
Circosnus pectorolis Smith Black<hesied Spake-cagle
Circactus cinereus Viellot Brown Snake-cagle
Circartus cinerascens von Muller, Smaller Banded Snake-eagle
Teratho pues ecaudones (Daudin). Bateleur
Polyboroides typus Smith. Afyican Harrser Hawk
Cirews asruginoss (Linn). Marsh Harrier
Circaes ranivorus (Daudin) African Massh Harrier
Circues mecroures (Ganelin). Pallid Harsier
Circus pygargus (Lion.). Montagu's Harrier
Melierax metabates Heuglin Dark Chanting Goshawk
Melierax canorus (Rislachi). Pale Chanting Geshawk
M elierax gabar (Daudin). Gabar Goshawk
Accl piler melanolzucus Smith Greal Sparrow-hawk
Acci piser ovamn penss Gurney. Ovampo Sparrow-hawk
Acci piler nisus (Linn.). Eurvpean Sparrow-hawk
Acci piter ru fiventris Smith Rufous-breasted Sparrow-hawk
Acel prter mimullus (Daudin). Alfrican Little Sparrow-hawk
Acd piter tochire (Daudin). African Goshawk

i piter badius (Graelin). Shikra
Acci pier brevipes (Severisov) Levant Spastow-hawk
Betastur rufi penris (Sundevall). Grasshopper Buzzard
Kau i folco monogramemnicus (Temminck). Lizard Buzzard
Buteo buleo (Linn.). Common Buzzard
Buteo oreo plulus Hanert & Neurnann African Mountain Buzzard
Buteo rufinus Cretzschmar. Long-legged Buzzard
Buteo auguralis Salvadore. African Red-tailed Burzard
Buteo cugur (Rtppell) Augur Burzard
Aquila pomarina Brehm. Lesser Spotied Eagle
Aquila clanga Pallag. Greater-spotied Eagle
Agquila ra pax {Temminck). Tawny Eagle
Aquila ni palensis Hodgson Steppe Eagle
Aquile helicea Savigny. Imperial Eagle
Aquila wahlbergi Sundevall Wahlberg's Eagle
Aquila verreauxii Lesson Verreaux's Eagle
Hicrazenes pennatus (Gmelin). Booted Eagle
/1 ieraacius s pilogaster (Bonaparte) African Hawk-Eagle
Hicrocetis ayresii Guerney Ayres' Hawk Fagle
Lo phoetus oed pitalls (Daudin). Long-cicsted Eagle
S1e phanoastus coronanes (Linn). Crowned Eagle
Polemaetus bellicosus (Daudin). Martial Eagle
Family Pandionidae - Osprey ]
Pandion haliactus (Linn ). Osprey

264




i

Scientfic Name Determinator English Name Starus
Family Sagintariidae - Secretary Bird

Sagiftariug ser pertarius (Miller). Secretary Bird

Order Falconiformes

Family Faleonidae - Falcons

Polikierax semitorgpionus (A Smith). Afncan Pygmy Fakos
Falco naumanni Fleischer. Lescer Kestrel

Faleo rupeoloides A. Smith Greater Kestrel

Faleo alopex (Heuglin). Fox Kestrel

Faleo tinnunculus Linn Common Kestrel

Falco ardosioceus Viellot Grey Kestrel

Felco chicquera Daudin Red-necked Falecon
Falco ves pertinus Linn Red-footed Fakon
Faleo envsrensis Radde Eastern Red-footed Falcoa
Falco subbuteo Linn European Hobby

Falco cuvien Smith African Hobby

Faleo elecnorae Géné, Eleconora’s Falcon

Foleo concolor Temminck Sooty Faleon

Falro biarmicus Temminck Lanner Falcon

Faleo cherrug Gray. Saker Falcon

Falco fasciinucha Reichenow & Neumanp Taita Falcon

Foleo peregrinus Tunstall Peregrine Falcon

Falca pele griroides Temminck Barbary Falcon

Order Galliformes

Family Phasianidae - Francoling, Quails

Alectoris melanoce phela (ROppell). Arabian Chukor

Ammao perdix hey (Temminck). Sand Partridge
Francolirus coqui (Smith). Coqui Francolin
Froncolinus sepheena (Smith). Crested Francolin
Francolinus psilolnemus Gray. Grey-wing

Francolims levaillansoides (Smith). Ascher's Grey-wing
Francolinus harvoodi Blundell & Lovat Harwcod's Francolin E
Francolimus cla ppertoni Children Clapperioa’s Francolin
Francolinus leucosce pus (Gray). Yellow-necked Spurfowl
Francolimss castenaicollis Salvadori Chestnut-naped Francolin
Francolinus erckelii (Rippell). Esckel's Francolin
Francolim:s squamatus Cassin Scaly Francolin
Coturnix coturnix (Linn ). European Quail
Coturnix delegorguer Delegorgue. Harlequin Quail
Coturnix chinensis Linn Blue Quail

Prilo pochus petrosus {Gmelin). Stone-Pariridge

Family Numididae - Guinea-fowls

Numida melcagris (Linn.). Tufted Guinea-fowl
Acrllium vlnurinum {Hardwicke). Vulmurine Guinea-fow]
QOrder Gnuformes

Family Turnicidse - Bution-quails

Turnix sybvatica (Desfontaines). Button Quail

Ortyxelos mei f freni (Viellot). Quail Plover

265




RS

S e

R

S
Scientific Name.s X Determinator _JEnglish Name Status
Family Rallidae - Rails, Crakes, Coots
Rallies coerulescens Gmelin Kaffir Rail
Rougetius rougetii (Guérin-Mépewville, Rouget's Rail E
Porzana porzana (Linn). Sported Crake
Porzana parva {Seopoli). Little Crake
Porzang pusilla - (Pallas). Baillon's Crake
Limrocorax flavirostra {Swainson). Black Crake
Crex crex Linn Comn Crake
Crexegrepia Peters. African Crake
| Saroihnira ayrest (Gurney). White-winged Crake T
| Sarothrura rufa (Viellot). Red-chested Crake
Sarothrura elegans (Smith). Buff-spotied Crake
Gallinula angulata Sundevall Lesser Moorhen
Gallinula chloro pus Linn Moorhen
Por phiyrio alleni (Thomson) Allen's Gallinule
Por phyrio por phyrio {Linn ). Purple Gallinule
 Fulica atra Linn Coot
Fulica cristata Gmelin Red-knobbed Coot
Family Heliornithidae - Finfoot
| Podica scregalensis (Vicliot). Finfoot
Family Gruidae - Cranes
Grus grus (Linn.). Common Crane
Grus carunculatus {Gmelin). Wattled Crane 'F
Anthropoides virgo (Linn.). Demoiselle Crane
Balzarica pavonina (Linn.). Crowned Crane
Family Otididse - Bustards
Nectis denhami (Children). Denham's Bustard
Neotis heuglini (Hartlanb). Heuglin's Bustard
Ardeotis kori (Burchell). Kori Bustard
Ardeoiis arabs (Linn.). Arabian Bustard
Eu podoiis ru ficrista (Smith). Crested Bustard
Eu podotis sznegalenss (Viellot). Senegal Bustard
Eu podotis melanogaster (Roppell). Black-bellied Bustard
Eu padotis hartlaubii (Heuglin). Hartlaub's Bustard
Eu podotis hurmilis (Blyth). Little Brown Bustard
Order Charadriiformes
Family Jacanidae - Jacapas
Acto philornis africana (Gmelin). Jacana
Microparra capensis (Swmith). Smaller Jacana
Family Rostratulidae - Painted Snipe
Rosronda benghalens's (Linn.). Painted Saipe
Family Haematopodidae - Oystercatcher
Haemato pus estrale pus Linn. Oystercatcher
Family Recurvirosiridae - Stily, Avocet
| Himanto pus himento pus (Lion.). Black-winged Stilt
Recurvirostra avosctia Linn Avocel
Family Dromadidac - Crab Plover
Dromas ardeola Paylull Crab Plover
Family Burhinidae - Thicknees
Burhinus oedicnernus (Linn.). Stone Curlew
Burhinus smnegalensis (Swainson). Sencgal Thicknee
Burhirus copensis (Lichtenstein). Spotted Thicknee
Burhinus vermiculans {Cabanis). Water Thicknee
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Family Glarcolidae - Coursers, Pratincoles
Pluvianus aegy piss (lann). Egyptian Plover
Cursorius aursor (Latham). Cream-coloured Courser
Cursorius lemminckii Swainson Temminck's Courser
Hemeradromus af ricames (Temminck). Two-banded Courser
Hemerodromus cinctus Heuglin Heuglin's Courser
Rhina prilus chaleo perus (Temminck). Violet-tipped Courser
Glarcola prauncola (Linn ). Pratincole
Glareols nordmanni Fischer. Black-winged Pratincole
Glareola nuchalis (Gray). Rock Pratincole
Glareols eculans Verreaux Madagascar Pratincole
Family Charadriidae - Plovers
Charadrius dubius E Scopoli Little Ringed Plover
Charadrus hiancula Linn Ringed Plover
Charadnus peauanus Temminck Kittlitz's Sand-Plover
Charadrius tricollaris Viellot Three-banded Plover
Charadrivs ale xandrirus Linn Kentish Plover
Charadrius imongokus Pallas. Mongolian Sand-Plover
Charadrius leschenauliii Lesson Great Sand-Plover
Charadnus anancus Pallas Caspian Plover
Plivialis fubva (Gmelin) Pacific Golden Plover
Phnsalis squaiarola (Linn). Grey Plover
Ho plo pterus erassirostris (Harlaub). Loog-toed Lapwing
(Hopla ptenus 5 pinosus (Linn). Spur-winged Plover
o plo peerus tecius (Beddzert). Black-headed Plover
Ho plo pterus melono peerus (Crerzschmar). Black-winged Plover
Ho plo prerus coronatus (Boddaent). Crovned Lapwing
Ho plo pterus senzgallus (Linn.). Wattled Plover
Ho plo pterus melanoce phalus (Rppell). Spot-breasted Plover E
Chesnesia gregania (Pallas). Sociable Plover
Family Scolopacidae - Sandpipers
Celidris abba (Pallas). Sanderling
Calidris mimuta (Leisler). Little Stint
Calidris temminchii (Leisler). Temminck’s Stint
Calidris submimua Middendorff. Long-toed Stint
Calidris melanotos (Viellot). Pectoral Sandpiper
Calidns ferruginea (Pontoppidan). Curlew Sandpiper
CalidAs al xna (Linn). Dualin
Limicola falcincllus (Pontoppidan). Broad-billed Sandpiper
Philomackus pugnax (Linn.). Ruff
L ymnocrypres mininus (Brinnich) Jack Snipe
Gallinago gallinago (Linn). Common Snipe
Gallinago nign pennis Bonaparte African Snipe
Gallinago media (Latham). Great Snipe
Limosa limosa (Linn). Black-tailed Godwit
Limaosa lap ponica (Linn.). Bar-tailed Godwit
Numenius phoso pus (Lion). Whimbrel
Numenius arquata (Linn.). Curlew
Tringa erythro pus (Pallas). Spotted Redshank
Tringa totamus (Linn). Redshank
Tringa stagnaslis (Bechstein), Marsh Sandpiper
Tringa nebalaria {Gunnerus) Greenshank
Tringa ochro pus Linn. Green Sandpiper
Tringa glarcola Linn Wood Sandpiper
Xemes cinereus (G0ldenstadt) Terek Sandpiper
L Actitis by poleucos Linn. Common Sandpiper
Arenaria inler pres (Linn.). Turnstone
Phalaro puslobatus (Linn). Red-pecked Phalarons
Phalaro puas fulicarius ar
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Family Stercoranidae - Skuas

Stercorarius pomarins (Temminck). Pomarine Skua

| Sicrcorarius parasilicus (Linn.). Arctic Skua

| Siercorarius skua (Britnnich). Great Skua

Family Laridae - Gulls

Larus hem prichii - (Bruch). Sooty Gull

Larus leuco phthalmus Temminck White-eyed Gull

Lorus ichthyaenus (Paltas). Great Black-beaded Gull
Lanes ndibundus Linn Black-headed Gull

Larus cirroce phalus Viellot Grey-headed Gull

|l.anss genel Breme. Slender-billed Gull

Larus fuscus Linn Lesser Black-backed Gull
Larus argentatus Pantoppidan Herring Gull

Family Sternidae - Terns

Gelochelidon nilotica {Gmelin) Gull-billed Tern

Sterna caspia Pallas Caspian Tern

 Sterna bergii Lichienstein Swift Tern

| Sterna bengalensis Lesson Lesser<yested Tern
Sterna sandvicenss Latham Sandwich Tern

Sierna dougallii Montagu Roseate Tern

 Sierna hirundo Linn. Commoa Tern

 Stzrna re pressa Hartert Whitecheeked Tern
Sterna ansethetus Scopoll Bridled Tern

| Sterna atbifrons Pallas. Little Tern

| Sterna swnderss Hume Saunder’s Little Tern
Chlidanias hybridus (Pallzs) Whiskered Tern
Chlidonias niger (Linn) Black Tern

Chlidonias leico pterus (Temminck) White-winged Black Tern
Anous stolidus (Linn.). Neddy

Family Rynchopidae - Skimmers

FRhyncho ps flavirostris Viellot Skimmer

Order Plerechidiformes

Famuly Piesoclididae - Sandgrouse

Prerocles lichtensteinii Temminck Lichtenstein’s Sandgrouse
Prerocles sensgallus (Linn.) Spotied Sandgrouse
Prerocles exustus Temminck Chestnut bellied Sandgrouse
Prevocles decoratus Cabanis Black-faced Sandgrouse
Prerocles gunaralis Smith Yellow-throated Sandgrouse
Prerocles quadricinetus Temminck Four-bandsd Sandgrouse
Order Columbiformes

Family Columbidae - Pigeons, Doves

Columba livia Gmelin Rock Dove (feral)
Columba albitorques Roppell Whitecollared Pigeon E
Columba guinea Linn, Speckled Pigeon
Columba arquatrix Temminck Olive Pigeon

LA plo pelia larvata (Temminck) Lemon Dove

| Stre pro pelia ca picola {Sundevall) Ring-necked Dove

Stre pto pelia roscogriza (Sundevall) Pink-headed Dove

Sire pro pelia semitorquala (Rappell) Red-cyed Dove

Stre pro pelia deci piens (Hartaub & Finch) Mourning Dove

 Stre pro pelia vinacea (Groelin) Vinaceous Dove
Stre pto pelia turtur Linn. Turtle Dove

Stre pro pelia bigens (Rappeld Pink-brezsied Dove
Stre o pelio sencgalenss (Linn.) Laughing Dove

 Sire pr pelia reichenowi (Erlanger) White-winged Dove

Oena ca persis (Linn.) Namaqua Dove

Tureur typanistria (Temminck) Tambousine Dove

Turur afer (Linn.) Blue-spotted Wood-Dove
Turtur chaleos pilos (Wagler) Emerald-spotied Wood-Dove
Turtur ab yssinicus (Shatpe) Black-billed Blue-spotted Wood-Dove
Treron awsralis (Linn.) Green Pigeon

Treron waalia (Meyer) Bruce's Green Pigeon
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Order Peiftaciformes

Family Psiftacidae - Parrots, Lovebirds

Poice phatus flavifrons (Rippel)) Yellow-fronted Parrot E
Poice phalus meyen (Cretzschmar) Brown Parrot

Poice phalus ru ffverunis (Rappell) Crange-bellied Parrot

| Psintacula krameni (Scopoli) Rose-ringed Parakeet

Aga pornis taranta (Stanley) Black-winged Lovebird E
Agapornis pullaria (Linn) Red-beaded Lovebird
Order Cuculiformes

Family Musophagidae - Turacos

Tauraco lascous (Rappell) White<heeked Turaco
Tauraco ruspolii (Salvadori) Prince Ruspoli's Turaco ET
Corythaixoides personata (Riippell) Bare-faced Go-away Bird
Corythaixoides lnwogaster (Rippell) White-bellied Go-away Bird
Crini fer 2onurus (Rippell) Eastern Grey Plantain-eater
Family Cuculidae - Cuckoos

Clamator jacobimes (Boddaert) Black-and-White Cuckoo
Clarnator levaillantis (Swainson) Levaillant's Cuckoo
Clamator glandarius (Linn.) Great Spotted Cuckoo
Chrysococcyx ca prius (Baddaert) Didric Cuckoo
Chrysococcyx Klaas (Stephens) Klaas' Cuckoo
Chrysococeyx cu preus (Shaw) Emerald Cuckoo
Ceuthmochares aereus (Viellot) Yellowhill

Cucches clamosus Latham Black Cuckoo

Cucahus solitarius Stephens Red-chested Cuckoo
Cucatlus canorus Linn. Cuckoo

Cuculus gularis Stephens Afican Cuctoo

Ceatro pus grillii Hartlavb Black Coucal

Centro pues monachus (Rippell) Blue-beaded Coucal

Centro pus senegalensis (Linn) Senegal Coucal

Centro pees s percilionus Hemprich & Ehrenberg White-browed Coucal
Order Stngiformes

Family Tytonidae - Barn Owls

Tyo alba {Scopoli) Barp Owl

Tyto capensis (Smith) Cape Grass Owl

Family Strigidac - Crwis

Otus scops (Linn) Eurasian Scops Owl

Otus senegalensis (Swainson) African Scops Owl

Otus levucotis (Temminek) White-faced Scops Owl
 Bubo capensis Smith Cape Eagle-owl

Bubo africamus (Ternminck) Spotted Eagle-owl ~

Bubo lacteus (Temminck) Vernreaux's Eagleowl

Scoto pelia peli (Bonaparte) Pel's Fishing Owl
Glaucidium perlatim (Viellot) Pearl-spotied Owlet

Arthene noctua (Scopoli) Little Cwl

Ciccaba wood fordii (Smith) African Wood Owl

 Ado abyssinias (Guérin-Méneville) Abyssinian Long-eared Owl
 Ado flammeus (Pontoppidan) Short-cared Owl

Asio ea pensis (Smith) African Marsh Owl
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Order Caprimulgiformes =
Family Caprimulgidae - Nightjars

Ca primulgus inornanes Heuglin Plain Nightjar

Ca primulgus ruhicus Lichlenstein Nubian Nightar

Ca primulgus euro pacus Linn European Nightjar

Ca prinndgus cegyptius Lichtenstein Egyptian Nightjar
Caprinadgus froenatus Sabvadoni Northern Dusky Nightjar
Ca primulgus denaldsoni Sharpe Donaldson Smith's Nightjar
Ca primulgus polioce phalus Rippell Abyssinian Nightjar
Coprimulgus seellons Blundell & Lovat Star-spotied Nightjar

Ca primulgus trizigma Rippell Freckled Nightjar

Ca primulgus clarus Reichenow Slender-tailed Nightjar
Ca primeddgus climacurus Viellot Long-tailed Nightjar

Ca prirudlgus natalensis Smith White-tailed Nightjar

M acrodi pervx longi pennis (Shaw) Standard-wing Nightjar
Order Apodiformes

Family Apodidae - Swifts

Apus myio ptilus (Salvadori) Scarce Swift

Apus o pus (Linn ) Common Swift

Apus mansae (Reichenow) Nyanza Swift

Apus melba (Linn) Alpine Swilt

A s cequatorialis {Mtller) Mottled Swilt

Apuus horus (Heuglin) Horus Swift
Apuscaffer (Lichienstein) ‘White-rumpad Swift
 Apus af finis (Gray) Litile Swifl

Cypsizzrus parvus (Lichtenstein) Palm Swift

Order Coliiformes

Family Coliidae - Mousebirds

Colius sriatus Gmelin Speckled Mousebird
Colius mocrourus (Linn.) Blue-naped Mousebird
Order Trogoniformes

Family Trogonidae - Trogon

Apaloderma narina (Stephens) Narina's Trogon

Order Coraciformes

Family Alcedinidae - Kingfishers

Haleyon senegalensis (Linn.) Woodland Kingfisher
Haleyon malimbica (Shaw) Blue-breasted Kingfsher
Haleyon chelicun {Stanley) Striped Kingfisher
Haleyon chloris (Boddaert) White-collared Kingfisher
Haleyon lecace phala (Miller) Grey-headed Kingfisher
Alcedo semitorquata Swainson Half-collared Kingfisher
Alceds cristata (Pallas) Malachite Kingfisher
Ceyx picta (Boddaert) Pygmy Kingfrher

Ceryle rudis (Linn) Pied Kingfisher

Cervle maxima (Pallas) Giant Kingfisher

Family Meropidae - Bee-caters

Mero ps hirundineus Lichieastein Swallow-tailed Bee—cater
 Mero ps albicollis Viellot White-throaied Bee-cater
Merops pusillus Maoller Little Bee-cater

Merops varicgarus Viellot Blue-breasted Bee-cater
Mero ps orientalis Latham Little Green Bee-cater
Merops su perciliones Linn Olive Bee-cater

il erops persicus Pallas Bluecheeked Bee-cater
Merops apiager Linn. European Bee-eater
Mero ps nubicus Gmelin Carmine Bee—cater
Mero ps revodlii Custalet Somali Bee-eater
Mere ps bulocki Viellot Red-throated Beecater
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Family Coraciidac - Rollers

Coracias garrulus Tinn European Roller

Coracias abysnnca Hermann Abyssiman Roller

Coracias caudala Linn Lilac-breasted Roller
Coracias naevia Daudin Rufouscrowned Roller
Eurvsomus glauairus (Maler) Broad-billed Roller

Family Upupidae - Hoopoe

U pupa epops Linn Hoopoe

Family Phoeniculidae - Wood-hoopoes

Phoeniculus pur pureus (Miller) Green Wood-hoopoe
Phoenicuhes somalienas {Ogilvie-Grant) Black-billed Wood-hoopoe
Phoeniculus grany {Neumann) Violet Wood-hoopoe
I.Phaenim.&u alerrimus (Stephens) Black Wood-hoopoe
Phoericudus minor {Rippell) Abyssinian Scimitar-bill
Family Bucerotidae - Hornbills

Tockus nasunss (Linn) Grey Hornbill

Tockus erythrorhynchus (Temminck) Red-billed Hornbill

Tocks deckera (Cabanis) Von der Decken's Hornbill
Tockus flavirosris (Riippell) Yellow-billed Hombill
Tockiss hern prichii (Ehrenberg) Hemprich's Hornbill
Tockus albotzrminatus {Bikofer) Crowned Hornbill
Bycanistes brevis Friedmann Sitvery<hecked Hornbill
Bucorvwis ab yssnicus (Boddaen) Abyssinian Ground Hornbill
Order Piciformes

Family Capitonidae - Barbets

Lybius bidertatus (Shaw) Double-toothed Barbet
Lybius guifsobalito Hermann Black-billed Barbet

Lybius vieillod (Leach) Vicllot's Barbet

L ybévs undors (Roppell) Banded Barbet E
| Lybius melanoce phalus (Cretzschmar) Black-throated Barbet

L ybass dindematim (Heuglin) Red-fronted Barbet
Pogoniulus pusillus {Dumont) Red-{routed Tinker-bird
Pogoniulus chrysoconus (Temminck) Yellow-fronied Tinker-bird
Trochyphonus marganiahes (Cretzschmnar) Yellow-breasied Barbel
Trachyphonus damaudii (Prévost & Des Murs) D'Arnaud's Barbet
Trochyphorss erythroce phalus Cabanis Red-and-yeliow Barbet
Family Indicatondae - Hooey-guides

Indicator varieganus Lesson Scaly-throated Honey-guide
Indicator indicator (Sparrman) Black-throated Honey-guide
Indicator minor Stephens Lesser Honey-guide
Prodotiscus ing gris (Cassin) Cassin's Honey-bird

i Prodotiscus regulus Sundevall Wahlberg's Honey-bird
Family Picidae - Woodpeckers

L ynx torquilla Linn. Wryneck

U ynx ru ficollis Wagler Red-breasted Wryneck

Cam pethera ribica (Boddaen) Nubian Woodpecker

Cam pethera cailliourii (Malherbe) Little Spotted Woodpecker
Dendro picos fuscescens Viellot Cardinal Woodpecker
Dendro picos ab yssnicus Stanley Golden-backed Woodpecker E
Dendro picos obsoletus {(Wagler) Brown-backed Woodpecker
iMesopicos pocriae (Maoller) Grey Woodpecker

Thripias namaguus (Lichtenstein) Bearded Woodpecker
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Order Passeriformes

Family Pitidae - Pina

Pitia angolensis Viellot Alrican Pina

Family Alaudidae - Larks

Mirafro cantillans Blyth Singing Bush-Lark

Mirafra elbicauda - Reichenow White-tailed Bush-lark

Mirafra pdpa - Friedmann Friedmann’s Bush-lark

Mirafra hypermetra (Reichenow) Redwing Lark

Mirafre rufocinnamomea (Salvadori) Flappet-Lark

Mirafra collans Sharpe Collared Lark

Mira[ra africancides Smith Fawn-coloured Lark

Mirafra gillemsi Sharpe Gillen’s Lark

Mirafra poecloserna (Reichenow) Pink-breasted Lark

Mirafea degodiensis Erard Degodi Lark ET
Heteromirafre sidamoenss (Erard) Sidamo Long<clawed Lark ET
Eremio pierix nigrice ps (Gould) White-fronted Sparrow-Lark

Lreno pterix agnata (Oustaler) Chestnut-headed Sparrow-Lark
Eremo pterix leucotis {Stanley) Chestont-backed Sparrow-Lark
Ammomaones deserti (Lichtenstein) Desert Lark

Aloemon alaudi pes (Desfontaine) Hoopoe-Lark

Melanocory pha bimaadata (Méndurids) Calandra Lark

Calandrefla cinerea {Gmnelin) Red-capped Lark

Calandrells brachydoctla (Lexsler) Short-toed Lark

Calandrella somalica (Sharpe) Rufous Short-toed Lark

Calandrella personata (Sharpe) Masked Lark

Preudalaemon fremandii (Phillips) Short-tailed Lark

Galerida cristata ) (Linn) Crested Lark

Galerida theklae (Brebm) Short-crested Lark

Family Hirupdinidae - Swallows, Martins

Riparia paludicola (Viellot) African Sand Martin

Riparia nparia (Linn) Sand Martin

Ripana cincla (Boddaert) Banded Martin

 Hirundo griseo pyga Sundevall Grey-rumped Swallow

Hirundo fuligula Lichteostein African Rock Martin

| Hirnundo ru pestris Scopoli European Crag Martin

Hinindo nustica Linn Swallow

| Hirundo bucida Hartlaub Red<hested Swallow

Hirundo smitkii Leach Wire-tailed Swallow

Hirundo acthio pica Blanford Ethiopian Swallow

Hirundo megaenss Benson White-tailed Swallow ET
Hirundo senegalensis Linn Mosque Swallow

Hirundo davrica Linn Red-rumped Swallow

Hirundo abyssinica Guérin-Méncville Striped Swallow

Delichon urbica (Linn) House Martin

| Pselido procne pristo ptera (Rippel) Rough-winged Swallow

Psalido procne albice ps Sclater White-headed Rough-winged Swallow
Family Motacillidae - Wagtails, Pipits

Anthus novaeseclandice (Gmelin) Richard’s Pipit

Anthis cam pesiris (Linn.) Tawny Pipit

| Anthus levco phrys Viellat Plain-backed Pipit

Anthus smilis Jerdon Long-billed Pipit

Anthus caf fer Sundevall Little Taway Pipit

Antlues trivialis Linn Tree Pipit

LAnths cervinus {Pallas) Red-throated Pipit

Tmetathylacus tenellus (Cabanis) Golden Pipit

Macronyx flavicollis Roppell Abyssinian Loagclaw E
Motacilla flava Linn Yellow Wagtail -

Motacilla cinerea Tunsiall Grey Wagtail
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<iconfic Name Determinator English Name Status |
[Order Passeriformes 7
Family Pirtidae - Pitta

Pinta angolenss Viellot African Pinta

Family Alaudidae - Larks

Mirafra cantillans Blyth Singing Bush-Lark

Mirafre albicauda Reichenow White-tasled Bush-lark

Mirafra pulpa Fnedmaon Friedmann's Bush-lark

Mira[ra hypermetra (Reichenow) Redwing Lark

Mirafra rufocinnamomea (Salvadon) Flappet-Lark

Murafrc collans Sharpe Collared Lark

Mirafra africancides Smith Fawn-coloured Lark

Mirafra gilleai Sharpe Gillert's Lark

Mirafra pocciloserna (Reichenow) Pink-breasted Lark

Mirafra degodiensis Erard Degodi Lark ET
Heteromurafra sdamoensis (Frard) Sidamo Long-clawed Lark ET
Eremnopienix nigrice ps {Gould) White-fronted Sparrow-Lark
Eremopierix sgnata (Oustalet) Chestnul-headed Sparrow-Lark

| Eremo peenx leucotis (Stanley) Chestnut-backed Sparrow-Lark

| Ammomanes desert (Lichicnstein) Desert Lark

Alaernon alaudi pes (Desfontaine) Hoopoe-Lark

Melanscory pha bimaculata (Ménéirids) Calandra Lark

Calandrella cincrea (Gmelin) Red-capped Lark

Calondrella brochydactila (Leisler) Short-teed Lark

Caolandrella somalica (Sharpe) Rufous Short-toed Lark

Calandrells personata (Sharpe) Masked Lark

Pseudalaemon fremantdii (Phillips) Short-tailed Lark

Gelerida crisora (Linn) Crested Lark

Golerida theklae (Brehm) Short-crested Lark

Family Hirundinidae - Swallows, Martins

R paniz paludicola (Viellot) African Sand Martin

| paria ri paria (Linn) Sand Martin

Ripana cincla (Boddaert) Banded Martin

Hirundo gnsopyga Sundevall Grey-rumped Swallow

Hirundo fuligula Lichtenstein African Rock Martin

Hirundo ru pesins Seopoli European Crag Martin

Hirundo nustica Linn. Swallow

Hirundo biucida Hartlaub Redchested Swallow

Hirundo smethii Leach Wire-tailed Swallow

Hirundo aethiopica Blanford Ethiopian Swallow

Hinindo megoensis Benson White-tziled Swallow ET
Hinerdo senegalensis Linn. Mosque Swallow

Hirundo daurica Linn. Red-rumped Swallow

| Hirundo abyssinica Guérin-Méneville Striped Swallow

 Delichon urbica (Linn.) House Martin

Psalido procne pristo peera (Rappell) Rough-winged Swallow

Psalido procne albice ps Sclater White-headed Rough-winged Swallow
Family Motacillidae - Wagtails, Pipits

Anthees novaeseclandiae (Gmelin) Richard’s Pipit

| Anthues cam pesris (Linn ) Tawny Pipit

r4.'|.13n.u leco phrys Viellot Plain-backed Pipit

Atk s sumdlis Jerdon Long-billed Pipit

Antheis caf fer Sundevall Little Tawny Pipit

L Archus trvialis Linn Tree Pipit

Anthus cervimus (Pallas) Red-throated Pipit

Tmietothacus tenellus {Cabanis) Golden Pipit

Macronyx flmicollis Roppell Abyssinian Longclaw E
Motacilla flava Linn Yellow Wagtail .

M otacilla cnerea Tunstall Grey Wagtail

Motacilla cdara Sharpe Mountain Waglail

M otacilla alba Linn White Wagtail

Motacilla aguimp Dumont African Pied Wagtail
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Soientilic Name Determinator Eczhsh Name Status
Family Sylviidae - Warblers =
Brody perus baboecala (Viellot) Little Rush Warbler
Bradyterus annamomeus (Rizppell) Cinnamon Bracken-Warbler
Bradypterus alf redi Hartlaub Bamboo Warbler
’_S'c}:maiwfa Patyura (Jerdon) Fan-tailed Warbler
Parisoma boechmi Reichenow Banded Tit-flycatcher
Parisorna lugens (Rippel) Brown Tit-flycatcher
Cisticola crythro ps (Hartlaub) Red-faced Cisticola
Cisticola cantans (Heuglin) Singing Cisticola

Cisticola chiniana {A. Smith) Rautling Cisticola

Cisticola bodessa Mearns Boran Cisticola

Cisticola galactotes (Temminck) Winding Cisticola

Cirmicols robusa (Rippell) Stout Cistirola

Cisticoln aatalengs (Smith) Croaking Cisticola
Cigicola cinercola Salvadon Ashy Cisticola

Cistieala nana Fischer & Reichenow Tiny Cisticola

Cisticola ruficeps (Cretzschmar) Red-pate Cisticola
Cisticola brachypzera (Sharpe) Siffling Cisticola

Cisticolz troglodyes (Antinori) Foxy Cisticola

Cimicola juncidis (Rafinesque) Zitting Cisticola

Cisticola endula Witherby Desert Cisticola

Cisticola eximia (Heuglin) Black-backed Cisticola
Cisicola brunncscens Heuglin Pectoral-patch Cisticola
Prinia gracilis (Lichtenstein) Striped-back Prinia

Prinia b flava (Gmelin) Tawmy: Nlznked Prinia

| Prinia somalica (Elliot) Pale Prinia

Heliolais erythroprera (Jardine) Red-wing Warbler

Apalis flavida (Stricklznd) Black-breasted Apalis

1S pilo ptila elamans (Temminck) Cricket Warbler

S pilo piila rufifrons (Roppell) Red-faced Warbler
Phyllolais pulchella (Cretzschmar) Buff-bellied Warbler
Camaro pera brevicaudata (Cretzschmar) Grey-backed Camaroptera
Camaroptera simplex (Cabanis) Grey Wren-warbler
Erernomels ictero pygialis (Lafresnaye) Yellow-bellied Eremomela
Eremomela flavicrissalis Shaype Yellow-vented Eremormela
Eremomels canescens Antinoni Green-backed Eremomela
S yvietta brackyra Lafresnaye Crombec

LS yhvieta whydi (Shelley) Red-faced Crombec
 Syhaesna isabelling Elliot Somali Long-billed Crombec
LS yvictia phili ppae Williams Short-billed Crombec
Locustella nasvia (Boddaert) Grasshopper Warbler

1 oorestelle fliaslis (Walf) River Warbler

Locustella buscinivides (Savi) Savi's Warbler

Acroce phalus schoenobaerus (Lian) Sedge Warbler

Acroce pholus palusiris (Bechstein) Marsh Warbler

Acroce phalus scir paceus (Hermann) Reed Warbler

LAcroce phalus baeticatus {Viellot) African Reed Warbler
Acroce phalus gracilirostris (Hartlaub) Swamp Warbler

Acroce phalus stealoreus (Ehrenberg) Southern Great Recd Warbler
Acroce phalus griseldis (Hartiaub) Rasra Reed Warbler
Acroce phalus arundinaeeus (Linn) Great Reed Warbler
Cllore peta natalensis Smith Yellow Flycatcher

LS phenoeccus mentalis (Fraser) Moustache Warbler
Hippolais pallida (Ehrenberg) Olivaceous Warbler

Hi ppolais languida {Ehrepberg) Upcher's Warbler
Hippolais clivetorum {Strickland) Olive-tree Warbler
Hippolais icterina (Viellot) lcterine Warbler

L€ yhia my<ocea Ménétriés Ménétriés Warbler

€ ydvia rue p pelli Temminck Roppell’s Warbler

LS vhia nana (Ehrenberg) Desert Warbler
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Scientific Name Delerminaior English Name Status
S vin laicomelaena (Ekrenberg) Red Sea Warbler

LS ytvia hortenss (Cmelin) Orphean Warbler

Ff)ivm nisona (Bachstein) Barred Warbler

S \vio curnuca {Linn ) Lesser Whitethroat

LS yhaa convnunis Latham Vhitethroat

S yhas borin (Boddaert) Garden Warbler

1S Wvia atrica pilla (Linn.) Blackeap

Phyllosco pus urmnbrovirens (Rippell) Brown Woodland-warbler
Phyllosco pus bonelli (Viellot) Bonelli's Warbler

Phyllosco pus collybita (Viellot) Chiff-chaff

Phvllosco pus trochilus (Linn ) Willow Warbler

Family Muscicapidae - Flycatchers

Muscica po snaia (Pallas) Spotted Flycatcher

Muscica pa gambagae (Alexander) Gambaga Dusky Flycatcher
Muscica pa edusa (Boie) Dusky Flycatcher

Mysioparus plurnbeus (Hartlaub) Grey Tit-Nycatcher

 Ficedula albicollis (Temminck) Collared Flycatcher

Melaenornis chocolatiras (Roppell) Abyssinian Slaty Flycaicher
Melacnornis edolioides (Swainson) Black Flycatcher

Em pidornis semi partitus (Rbppell) Silver-bird

Bredornis microrhynchus (Reichenow) Grey Flycatcher

Bradomis pallidus (vos Mailler) Pale Flycatcher

Hylicta flavigaster ____|Swainson | Yellow-bellied Flycatcher

Family Monarchidae - Monarch Flyeaichers

Batis orientalis (Heuglin) Grey-headed Puff-hack Flycatcher
Batis perkeo Neumann Tygmy Puff-hack Flycatcher

Rafis ininor Erlanger Black-headed Puff-back Flycatcher
Plorysteira cyanea (Maller) Wanle-eye

Trochocercus albonotatus Sharpe White-1ailed Crested Flycatcher
Ter psi phone viridis (Maller) Paradise Flycatcher

Family Timaliidae - Babblers

Alcippe abyssinica (Rippell) Abyssinian Hill-babbler
Parophasma galinieri {Guérin-Méneville) Abyssinian Catbird E
Turdoides plebe jus (Cretzschmar) Brown Babbler

Turdoides lawoce phalus Cretzechmar White-headed Babbler

Turdoides squamulans (Shelley) Scaly Babbler

Turdoides tensbrosus (Hartlaub) Dusky Babbler

Turdoides leveco pygius {Roppetl) White-rumped Babbler

Turdoides fubus (Desfontaines) Fulvous Chatterer

Turdoides nibiginosus (Rippell) Rufous Chatterer

Turdoides amen (Shelley) Scaly Chatterer

Family Paridae - Tils

Porus afer Gmelin Grey Tit

Parus leucomelas Rippell Black Tit

 Parus levconotus Guérin-Méneville White-backed Black Tit E
Family Remizidae - Penduline Tits

Remiz musculus (Hartlaub) Mouse-coloured Pepduline Tit
Remiz puncti frons (Sundevall) Sennar Pepduline Tit
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[Scientific Name

Determinator English Name Starus
Famaily Salpornithidae - Spotted Creeper
Sal porrus s pilonata (Franklin) Spotted Creeper
Family Nectariniidae - Sunbirds
Anthre pres orientalis Hartlaub Kenya Violet-backed Sunbird
Anthre pres collaris - (Vielion) Collared Sunbird
Anthre pees plonirus (Viellot) Pygmy Sunbird
L Anthre pres metallicus (Lichtenstein) Nile Valley Sunbird
Nectaninia olivacea (Smith) Olive Sunbird
Neciarirua amethysting {Shaw) Amethyst Sunbird
Nectarinio senegelenas (Linn) Scarlet-chested Sunbird
Nectannia hunten (Shelley) Hunter's Sunbird
Nectarinia verusia (Shaw & Nodder) Variable Sunbird
Nectarinia chloro pygia (Jardine) Olive-bellied Sunbird
Nectaninia bifaszate (Shaw) Purple-banded Sunbird
Nectarinia moniguenss (Sinith) Mariqua Sunbird
Nectarinia habessinica Ehrenberg Shining Sunbird
Nectarinia cu prea (Shaw) Copper Sunbird
Nectarinia tocazze (Stanley) Tacazze Sunbird
Nectannia erythrocerca Hartlaub Red<hested Sunbird
Nectarina pulchella (Linn.) Beautiful Sunbird
Nectarinia nectaninoides (Richmood) Smaller Black-bellied Sunbird
| Nectarinia famosa (Linn) Malachite Sunbird
Necrarinia klimensis Shelley Bronze Sunbird
Fainily Zosteropidae - White-eyes
Zogerops abyssinica Guérin-Mépeville White-breasied Whitecye
Zogterops senegalensis Bonaparte Yellow Whitecye
| Zostero ps poliogastra Heuglin Green White<ye
Family Oriolidae - Orioles
Oniohus oriolus (Linn.} Golden Oricle
Oriolus auratus Viellot African Golden Oriole
Oriohus larvan:s Lichtenstein Black-headed Oriole
Onolus monacha (Gmelin) Black-headed Forest Oriole E
Family Laniidae - Shrikes
Euroce phalus re ppeili Bonaparte White-crowned Shrike
Prionops phimata (Shaw) Crested Helmet-shrike
Nilaws afer (Latham) Northern Brubru
Dryosco s pringlii Jackson Pringle’s Puff-back
Dryosco pus gambenss (Lichtenstein) Puff-back
Tchagra mimua (Hartlaub) Blackcap Bush-shrike
Tchagra james {Shelley) Three-streaked Bush-shrike
Tehagra senegela (Linn.) Black-beaided Bush-shrike
{ Rhodo phoneaus cruenns (Ebrenberg) Rosy-patched Shrike
L aniarius rufice ps (Shelley) Red-naped Bush-shrike
Laniarjus eethio piaus {Gmelin) Tropical Boubou
Laniarius erythrogasier (Cretzschmar) Black-headed Gonolek
Laniarius funebris (Hartlaub) Slate-coloured Boubou
Malaconones sul fureo pectus (Lesson) Sulpbur-breasted Bush-shrike
Melaconons blanchoti Stephens Grey-beaded Bush-shrike
L anius isabelinus Ehrenberg Isabelline Shrike
Laonus collurio Linn Red-backed Shrike
Lanius minor Gmelin Lesser Grey Shrike
Lanius excubitor Linn, Great Grey Shrike
Lanius excubitoroides Prévost & Des Murs Grey-backed Fiscal
Lanius dorsalis Cahanis Taita Fiscal
| Lanius somalices Hartlaub Somali Fiscal
Lanius collaris Linn Fiscal
Lanius senator Linn. Weodchat Shrike
Lanis mibicus Lichtenstein Nubian Shrike
Family Dicrunidae - Drongo
Dicrunes adamilis (Bechstein) Fork-tailed Drongo
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[cicatilic Name Determinalor English Name Status
Ploceus taerio plerus Reichenbach Northern Masked Weaver
Pleceus inserrmedius Rippell Masked Weaver

Ploceus velanes Viellot Viielline Masked Weaver
Ploceus spekei (Heuglin) Speke's Weaver

Ploceus cuadlatus {Miller) Black-headed Weaver
Ploceus dichroce phalus (Salvadon) Jubaland Weaver

Ploceus melanoce phalus (Linn.) Yellow-backed Weaver
Plocaus rubiginosss Rippell Chestmut Weaver

Ploceus su percilosus (Shelley) Compact Weaver

Ploceus oculans Smith Spectacled Weaver
Plocaus nignicollis (Viellot) Black-necked Weaver
Malimbus nubneceps (Miller) Red-headed Weaver
Ouelea cardinalis (Hartlaub) Cardinal Quelea

Quelea erhrops (Hartlaub) Red-headed Quelea
(Quelen quelea (Linn ) Red-billed Quelea
Euplectes afer (Gmelin) Yellow-crovmed Bishop
Eu plectes albonotatus (Cassin) White-winged Widow-bird
Eu plectes ardens {Boddaert) Red-collared Widow-bird
Eu plectes axillans (Smith) Fan-lailed Widow-bird

Eu plecies ca pensis {(Linn) Yellow Bishop

Euplecies grerowii Cabanis Black Bishop

Eu plectes hordeaceus (Linn) Black-winged Red Bishop
Eu plectzs macrourus (Gmelin) Yellow-shouldered Widow-bird
Fuglecies franciscarnus (Isert) West Nile Red Bishop
Anomelos piza imberbis (Cabanis) Parasitic Weaver

Family Estrildidae - Whydahs, Waxbills

Vidua maocroura (Pallas) Pin-tailed Whydah

Vidua fischen (Reichenow) Fischer's Whydah

Vidua hypocherina Verreaux & Verreaux Steel-blue Whydah

Vidua parediscea (Linn.) Paradise Whydah

Vidua orientalis Heuglin Broad-tailed Paradise Whydah
Hypochera chalybeata (Miller) Indigo-bird

Mandingoa nitidula (Hartlaub) Green-backed Twin-spot
Cryptos prza salvadorii Reichenow Abyssinian Crimson-wing
Amading [asciala (Gmelin) Cut-throat

Pytelia melba (Lian) Green-winged Pytilia
Pytelic afra (Gmelin) Orange-winged Pytilia
Pyectia phocnico peera Swainson Red-winged Pytilia
Lagonosticto larvata (Rappell) Black-{aced Firefinch
Lagonosticta rufo picta (Fraser) Bar-breasted Firefinch
Lagonasicta senegala (Linn ) Red-billed Firefinch
Lagonosicta rhodo paraia (Heuglin) Jameson’s Firefinch
Lagonosticta rubricata (Lichtenstein) Alfrican Firefinch
Uraeginthus ianthinogaster Reichenow Purple Grenardier
Uracginthus bengahus (Linn) Red<cheeked Cordon-bleu
Uraeginthues cyanoce phalus (Richmond) Blue-capped Cordon-bleu
Esrrilda melanotis (Temminck) Yellow-bellied Waxbill
Estrilda paludicola Heuglin Fawn-breasted Waxbill
Estrilda rhodo pyga Sundevall Crimson-rumped Waxbill
Esrilda trogladytes (Lichtenstein) Black-rumped Warbill
Estrilda astrild (Linn ) Waxbill

Estrilda erythronotos (Viellot) Black-cheeked Waxbill
Amandaa sub flava (Viellot) Zebra Waxbill
Ortygosxza amcollis (Viellot) Quail-finch

Lenchura malobarica (lion) Silver-bill

Lonchura griseica gilla Delzcour Grey-beaded Sitver-bill
Lonchura fringilloides (Lafresnaye) Magpie Mannikin
Lonchura bicolor (Fraser) Black-and-white Mannikin
Lonchura eucullata (Swainson) Bronze Mannikin
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Scientific Name Determinator -Eng,l.ish Name Status
Family Fringillidae - Finches

 Serinus mozambicus | (Miller) Yellow-lronted Canary

|Serinus atrogulans {A. Smuth) Yelow-rumped Seed-cater

Sennus leuco pygius (Sundevall) White-rumped Seed-eater

| Serinus flavigula Salvadon Yellow-throated Seed-cater ET
 Serinus dorsosriatus (Reichenow) White-bellied Canary

 Serimus donaldsoni Sharpe Grosbeak Canary

| Senmues canicollis (Swainson) Yellow<rowned Canary

| Serinus citrninelloides Rippell African Citril

 Serinus nigrice ps Roppell Black -headed Siskin E
| Sennus griolanss (Rappell) Streaky Seed-ealer

| Serinus rrigrians Rippell Brown-rumped Seed-eater

| Serimes reichards (Reichenow) Streaky-headed Sced-eater

Serirmss ankoberenas Ash Ankober Seed-ealer ET
Serinus xantholaema Salvadon Salvadoni's Seed-eater E
| Senreus xantho pygius Rippell White-throated Sced-eater E
Family Emberizidae - Buntings

Emberiza striolata (Lichtenstein) House Bunting

Emberiza taha pisi Smith Cinnamoo-breasted Bunting

Embeniza anerocea Brehm Cinereous Bunting

Ernberiza hortulana Linn Ortolan

Emberiza caesia Cretzschmar Cretzschmar’s Bunting

Emberiza flaviveniris Stephens Golden-breasted Bunting

Emberiza polio pleura (Sahvadori) Somali Golden-breasied Bunting

Lmberiza forbed Hartlaub Brown-rumped Bunting ]
Status:

E - Endemic to Ethiopia
T - Threatened siatus in the world
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The Endemic Birds of Ethiopia

Group & Species

| Determinator | Vernacular name
Order Ciconiiformes
Bostrychia carunculata J(Rappeln | Wattled Tbis
Order Anseriformes
Cyanochen cyano ptera ](RB ppell) JBiue—winged Goose
Order Galliformes .
| Francolinus hanvoodi | Biundell & Lovat | Harwood's Francolin
Order Gruiformes
Rougetius rougefii | Guérin-Méneville |Rouget’s Rail
Order Charadriiformes

Ho plo prerus melanoce phalus  |(Rippell)

Eml—braaslcd Plover

Order Columbiformes

Source: Jesse C, Hillman
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Columba albitorques |(Ritppel)) | White-collared Pigeon
Order Psittaciformes

Poice phalus flavifrons (Riippell) Yellow-fronted Parrot

Aga pornis tararta (Stanley) Black-winged Lovebird
Order Cuculiformes

Touraco rus polii ]Sa]vadon' JPrincc Ruspoli's Turaco
Order Piciformes

Lybius undatus (Rippell) Banded Barbet

Dendro picos abyssinicus Stanley Golden-backed Woodpecker
Order Passenformes

Mirafra degodicnsis Erard Degodi Lark
Heieromirafra sidamoensis (Erard) Sidamo Long-clawed Lark
Hirundo megaensis Benson ‘White-tailed Swallow
Macronyx flavicollis Rippell Abyssinian Longclaw

M yrmecocichla semirufa (Riippell) White-winged Cliffchat

M yrmecocichla melaena (Rappel) Rippell's Chat

Paro phasma galinieri {Guérin-Méneville) Abyssinian Catbird

Parus leuconotus Guérin-Méneville White-backed Black Tit
Oriolus monacha (Gmelin) Black-headed Forest Oriole
Zavartariornis stresemanni Moltoni Stresemann's Bush-crow
Corvus crassirostris Riippell Thick-billed Raven
Onychognathus albirostris (Rappell) White-billed Starling
Sertrus flavigula Salvadori Yellow-throated Seed-eater
Serinus nigrice ps Riippell Black-headed Siskin
Serinus ankoberensis Ash Ankober Seed-eater
Serirus xantholoerna Salvadori Salvadori's Seed-cater
Serinus xantho pygius Rappell White-throated Seed-eater




Summary

Group Total species Endemic species “ FEndemic
Order Struthioni formes
Farmuly Stuthionidae 1 0 0.00
Total 1 0 0.00
Order Podica pedi formes
Family Podicipedidae 3 0 000
Total 3 0 0.00
Order Procellaniformes
Family Procellariidae ] 0 0.00
Total 1 0 0.00
Order Pelecani formes
Family Phacthontidae 1 0 0.00
Family Sulidae 2 0 0.00
Family Phalacrocoracidae 3 0 0.00
Family Anhingidae 1 0 0.00
Family Pelecanidae 2 0 0.00
Family Fregatidae | 1 0 0.00
Total 10 0 0.00
Order Ciconi formes
Family Ardeidae 17 0 0.00
Family Balaenicipindae 1 0 0.00
Family Scopidae 1 0 0.00
Family Ciconiidae ] 0 0.00
Family Threskicrnithidae [ 1 14.29
Total 4 1 294
Order Phoenico peeri formes
Family Pheonicopteridas 2 0 0.00
Total 2 0 0.00
Order Anseriformes
Family Anatidae 2 1 370
Total 27 1 3.70
Order Acc pitn formes
Family Accipitridac 56 0 0.00
Famaly Pandiopidae 1 0 0.00
Family Sagittaniidae 1 0 0.60
Total 58 0 0.00
Order Falconi formes
Family Falconidae 18 0 0.00
Total 18 0 0.00
Order Galliformes
Family Phasianidae 16 1 6.25
Family Numididae 2 0 0.00
Total 18 1 5.56
Order Grui formes
Family Turnicidae 2 0 0.00
Family Rallidae 17 1 5.8
Family Heliomithidae 1 0 0.00
Family Gruidae 4 0 0.00
Family Ctididae 9 a 0.00
Total 33 1 3.03
281

rEsgiaEy, 0 eTEmNmTE)0 SXESNTTR ERREERUTT FRTIYTOA el 0 e



Group Total species Endemic species % Endemic
Pém:‘mmdrﬁfomw i
Family Jacamdae 2 o Q.00
Faouly Rostranulidae 1 0 0.00
Family Haematopodidae 1 0 0.00
Family Recurvirostridae 2 ] 0.00
Family Dromadidae 1 0 000
Family Burhinidae 4 0 0.00
Family Glareolidae 10 0 0.00
Family Charadriidae 18 1 5.56
Family Scolopacidae 23 0 0.00
Family Stercorariidae 3 0 0.00
Family Laridae H 0 0.00
Family Stermidae 15 0 200
Famy Rynchopidae 1 0 0.00

Total 94 1 1.06
Order Preroclidi formes
Family Pleroclididae & 0 0.00
Total 6 0 0.00
Order Cobumbi formes
Family Columbidae 2 1 4%
Tota] 21 1 476
[Order Paittociformes 1 ]
Family Psittacidae 2 3333
I — Total 2 33.33
Order Cuciliformes
Family Muscpbagidae 5 1 20.00
Family Cuculidae 15 0 0.00
Total 20 1 5.00
Order Strig formes
Family Tvtonidae 2 0 0.00
Family Strigidae 13 0 0.00
. Total is 0 000
Order Ca primdgi formes
Family Capnmulgidae 13 4 0.00
Total 13 0 0.00
[Order Apodi formes
Family Apodidae 0 0.00
Toual 1] 0.00
Order Colii formes
Family Coliidae 2 0 0.00
Total 2 0 0.00
Order Trogoni formes
Family Trogonidae 1 0 0.00
Total 1 0 0.00
Order Coraci formes
Family Alcedinidae 10 0 0.00
Family Meropidae 11 0 0.00
Family Coraciidae s 0 0.00
Family Upupidae 1 0 0.00
Family Phoeniculidae 3 0 0.00
Family Bucerotidae 2 0 000
Total 40 0 0.00
QOrder Piciformes
Family Capitonidae il 1 9.09
Family Indicatoridae 5 0 0.00
Family Picidae 9 1 11.11
Total 25 2 8.00
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Group Total species Endemic species % Endemuc
Order Passeri formes
Family Pitudae 1 0 0x
Family Alaudidae 24 2 £33
Family Hirundinidae 17 1 5388
Family Molacillidae 14 1 7114
Family Campephagidae 4 0 0.00
Family Pycoonotidae 4 0 000
Family Bombycillidae 1 0 0.00
Family Turdidae 44 2 435
Family Sylviidae 10 0 00
Family Muscicapidae 1 0 0.00
Family Monarchidae 6 0 0.00
Family Timaliidae 10 1 10.00
Family Paridae 3 1 3333
Family Renuzidae 2 0 0.00
Family Salpornithidae 1 0 0.00
Family Nectariniidae 0 0 000
Family Zosteropidae 3 0 0.00
Family Oriolidae 4 1 25.00
Family Laniidae 25 0 0.00
Family Dicruridae 1 0 0.00
Family Corvidae 9 2 on
Family Sturnidse 21 1 4.76
Family Puphzagidae 2 0 0.00
Family Passeridae 1 0 0.00
Family Ploceidae 38 0 0.00
Family Estrildidae 33 0 0.00
Family Fringillidae 15 5 3333
Family Emberizidae g 0 0.00
Total 404 17 421
Overall Total 861 28 3.25
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Determinator

English Name

Stanus

Order -.;optcra - Bas
Family Pizropidae

Eporza Shorus punimus

E pome phorus labians
E pome shorus gambianus
Micre ziero pus pusllus
Erdolan

Rouseitas negypiceus

Aehum

Rowsetni: angolenss

H Allen 1861

Clacssen & De Vree 1991
(Temminck 1837)
(Ogilby 1835)

(Peters 1868)

(Kerr 1792)
(E-Geolfroy 1810)
(Bocage 1898)

Hammer-beaded Bat

Little Epauletted Fruit Bat
Gambian Epauletted Fruit Bat
Dwarf Epauleried Fruit Bat
Straw<oloured Fruit Bat
Egyptian Fruit Bat

Bocage's Fruit Bat

Rous:rmus lanosus Thonias 1906 Long-haired Fruit Bat
Famuy 2 Sunopomatidae

Rhino poma hardwacky Gray 1831 Lesser Mouse-tailed Bat
Rhuno parna rmuscalellum Thomas 1903

Family £aballonuridae
Taphozous perforatus
Te phozoss nudiventns
Taphozous mauritianus
Coleurs =fra

E Geoffroy 1818
Cretzschmar 1830
E.Geoffroy 1818
(Pelers 1852)

Egyptian Tomb Bat
Naked-rump Tomb Bat
Mauritian Tomb Bat
Sheath-tailed Bat

Family Nyctendae
AN yoter:s thebaica
Nyezeris hispida
Nycterz woodi

N yteris macrotis

E. Geoffroy 1813
(Schreber 1775)
Andersen 1914
Dobson 1876

Common Shit-faced Bat
Hairy Slit-faced Bat

Ethiopian Slit-faced Bat

F:m}:, Megadermatdae

Lavia frons

(E.Geoffroy 1810)
(Peters 1872)

Heart-nosed Big-eared Bat
Yellow-winged Bat

rf-‘a;mi‘y Fhinolophidae
Rhinols phus elivosus
Rhinols pduss landen
Rhtnolc pruis ki pposnderos
Rhuroio phus amulator
Fhipedo pruis blasi
Rhuncls phacs fumiganis
Rhinolo phus hildebrandsi
| Rinols phus Hoquens

Cretzschmar 1828
Martin 1833
{Bechstein 1800)
K Andersen 1904
Pelers 1857
Rippell 1242
Peters 1878

K. Andersen 190§

Geoffroy’s Horseshoe Bat
Lander's Horseshoe Bat
Lesser Horseshoe Bat

Bush Horseshoe Bat
Peak-saddle Horseshoe Bat
Rilppell’s Horseshoe Bat
Hildebrandt's Horseshoe Bat

Family Hipposideridae
Hippasiecroseaf fer
Hippasideros ruber
Hippozderos commersoni
Hippz=deros fuliginosus

(Sundevall 1846)
{Noack 1893)

(E. Geof{roy 1813)
(Temrminck 1853)

Sundevall's African Leal-nosed Bat
Noack’s African Leaf-nosed Bat
Commerson's Leaf-nosed Bat
Scoty Leaf-nosed Bat

Hipposdzros megalotis (Heuglin 1861) Large-eared Leaf-posed Bat
Dobson 1871 Persian Leaf-nosad Bal
(E.Geoffroy 1831) Trident Leaf-nosed Bat
De Beaux 1931
ource: Jesse C. HiTlman
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Scientific Name Determinalor English Name Status
Family Vespertibonidae

Pi pustrellus tera prnncs (Peters 1872)

Piprsrellus somalicus (Thomas 1901) Somali Serotine Bat
Pipsrellus capenss (A Smith 1829) Cape Serotine Bat

Pi pesrrellus guinecnsis (Bocage 1889)

Pipestrellus nanus (Peters 1852) Banana Bat

Pi pestrellus kuhlii (Nanerer 1819) Kuhl's Pipistrelle Bat
Pipsrellus rusticus (Tomes 1861) Rusty Bat

Pi pstrellies rue p pellit (J.B.Fischer 1829) Rlppell’s Bat

Mimetillus moloney (Thomas 1891) Moloney's Flat-beaded Bat
Glauconyclens vanegala (Tomes 1861) Butterfly Bat

Lae phons wintoni Thomas 1901 Winton's Long-eared Bat
Plecotus ausinacus (J.B.Fischer 1829) Grey Long-cared Bat
Barbagella leucomelas (Cretzschrar 1826) Common Barbastelle
Miniopterus inflafus Thomas 1901 Greater Long-{ingered Bat
Mirio peerus schreibersii (Kuhl 1819) Schreiber’s Long-fingered Bat
LN yeticesno ps schlie f fenui (Peters 1859) Schlieffen's Bat

| Scooecus hinde Thotnas 1901

| Scotoecus hirundo (De Winton 1899) Dark-winged Lesser House Bat
M yodis bocagii (Peters 1870)

LM wons sricolor (Temminck 1832) Temminck's Hairy Bat

M yotis scotti Thomas 1927 Scolt's Hairy Bat E
M yos moiris Hill 1971 Morris' Hairy Bat

M yoris welwitschii (Gray 1866) Welwitsch's Hairy Bat

Scoro phulus dingandi (A Smith 1833) Giant Yellow House Bat
 Scoto philus leucogaster (Cretzschmar 1830) Lesser Yellow House Bat
Kenvoula lanosa (A.Smith 1847) Woclly Bat

Kenwoula erio phora (Heuglio 1877) E
Family Molossidae

Otomao ps martiensseru {Matschie 1897) Large-eared Free-tailed Bat
Platymo ps setiger (Peters 1878) Peters’ Flat-headed Bat
Tadarida pamila (Cretzschmar 1830) Little Free-tailed Bat
Tadarids chapini ().A. Allen 1917)

Tadarida nigerioe (Thomas 1913) Nigerian Free-tailed Bat
Tadarida bivitiata (Heuglin 1861) Spotted Free-taiied Bat
Tadarida midas (Sundevall 1843) Midas Free-tailed Bat
Tadarida cordylura (A_Stmith 1833) Angola Free-tailed Bat
Tadarida nanula (JA Allen1917) Dwarf Free-lailed Bat
Tadanda ansorgei (Thotnas 1913) Ansorge's Free-tailed Bat
Tadarnda acgyptioca (E.Geolfroy 1818) Egyptian Free-tailed Bat
Tadarida ventralis (Heuglin 1861) Transvaal Free-tailed Bat
Mormo pterus acetabulosus (Hermann 1804) Natal Free-tailed Bat
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Scientific Name Determinator English Name Starus
Order luscctivora - Hedgebogs and Shrews
Family Erinaceidae
Alelenx abiventns (Wagner 1841) White-belbed Hedgebog
Paraechirmus aethiapraus (Hemprich & Ehrenberg 1833) Ethiopian Hedgehog
Famuly Soncidae
Crocidusa bailew Osgood 1936 E
Crocidura bortegi Thomas 1898
Crocidura botie goudes Hutlerer & Yalden 1990 E
Crocidura fulvastra (Sundevall 1843)
Crocidurs fuscomunna (Heuglin 1965)
Crocidura glasa Heim de Balsac 1966 E
Crocidura harenna Hurnerer & Yalden 1990 E
Crocidura ef. hildegardeae Thomas 1904
Crocidura lucina Dippenaar 1980 E
Croaidure cf. luslana Dollman 1915
Crocidurae macmillani Doliman 1915 E
Crocidura nana Dobson 1390
Crocidura cf. nigrofusca Matschie 1895
Crocidure niobe Thomas 1906
Crocidura olnver (Lesson 1827)
Crocidiira parvi pes Osgood 1910
Crocidira ;xlﬁld Dollman 1915
Crocidura phoeura Osgood 1936 E
Croadura planiceps Heller 1910
Crocidura smithii Thomas 1895
Crocidura somalica Thomas 1895
Crocidura thalia Dippenaar 1980 E
Crocidura viaria (L Geoffroy 1334)
Crocidura voi Osgood 1910
Crecidura yankarienss Hutterer & Jenkins 1980
Crocidure zaphin Dollman 1915 E?
| Sunaus erruscus (Savi 1822) Dwarf Shrew
|Suncus muninus (Linn 1766) House Shrew
LS vivisorex megalura (Jentink 1888) Climbing Shrew
Family Macroscelidea
Ele phannilus ru fescens (Peters 1378) Rufous Elephant Shrew
Order Rodentia - Rodents
Family Sciuridae - Squirrels
Heliosesarus gambianus (Ogilby 1835) Gambian Sun+quirrel
Xerus erythropus . (E Geoffroy 1803) Geoffroy’s Ground Squirrel
Xerus rutilus (Cretzschmar 1828) Unstriped Ground Squirrel
Paraxencs ochroceus (Huet 1830) Huet's Bush Squirre]
Family Glindae - Dormouse
Gra phiurus parvs (True 1893) Small Dormouse
Gre phiunss murimis (Desmarest 1822) Afnican Dormouse
236
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Sciennfic Name Determinator English Name Status
Family Mundae - Rats and Mice

Lo phiom xs imhausii Milne-Edwards 1867 Crested Rat

Tetere robusta (Cretzschmar 1£30) Large Grerbil

Tatero valids (Bocage 1390) Bocage's Gerbil

Tatere phullipa (De Wiston 1898) Gerbil

Tatera nigneauda (Peters 1878) Black-tailed Gerbil

Tatenllus hamngtomn (Thomas 1906)

Taterilius ermiry (Thomas 1892) Emun's Gerbil

Ammaodillis imbellis (De Winton 1898)

Gerbillus pubanarns Rhecads 18%6

Gerbillus gervilius (Olnvier 1800)

Gerbillus puslius Peters 1878

Gerbillus namss Blanford 1875

|Saccostomus mearna Heller 1910 Pouched Mouse

Dendromus mesomelas (Brants 1827) Brant's Mouse

Dendromuis mystacalis Heuglin 1853 Bapana Mouse

Dendrormis melanotis A. Smith 1834 Grey Mouse

Dendromues lovan De Winton 1899 Lovat's Mouse E
Megadendromus nikolawg Dicterlen & Rupp 1978 Nikolaus' Mouse E
Steatomys parus Rhoads 18%6 Fal Mouse

|Steatomys pratensis Peters 1846

Ctom ys 1y pus (Heuglin 1377) Swamp Rat

Mus domesicus Runty 1772 House Mouse

Mus tenellus (Thomas 1903) Pigmny Mouse

Mus proconodon Rhoads 1896

Mus mahomne Rhoads 1896 Mahomet's Mouse E
Mus triton (Thomas 1909)

Muricubis imberbis (Roppell 1842) Simien Mouse E
Rartus ramus (Linn. 1758) House Rat

Rattus porve praus (Berkenhout 1769) Brown Rat

Praomys fumatus (Peters 1878) African Meadow Rat

Praomys aibipes (Rppell 1842) White-footed Rat E
Proomys erythroiaicus (Temmunck 1853) Mulumammate Mouse

Praomys huberti (Wroughton 1908)

Proomys rupp Van der Suacien & Dicterlen 1984 | Rupp's Rat E
| Stenoce phalemys elbocaudata Frick 1914 White-tailed Rat E
| Stenoce phalemys griseicauda Penter 1972 Grey-lailed Rat E
Oecnomys hy poxanthus (Pucheran 1855) Rusty-nosed Rat

Grammaom ys mecrmillani (Wroughton 1907) Tree Rat

Grommomys minnae Hutierer & Dielerlen 1924 Mrs. Nikolaus' Mouse E
Thallomys poedulous (Sundevall 1847) Tree Mouse

Acthomys hindei (Thomas 1902)

Acom vs wilson Thomas 1§92 Wilson's Spiny Mouse

Acomys cahirinus (Desmarest 1819) Spiny Mouse

Uranomys ruddi Dollman 1909

Anvicanthis ob yssinicus (Roppell 1842) Ethiopian Grass Rat E
Arvicanthis niloticus (Desmarest 1822) Lowland Grass Rat

Arvicanthis blick Frick 1914 Blick's Grass Rat E
Anvicanthis somalfrus Thomas 1903 Somali Grass Rat

Pelomys harmingtom Thomas 1903 Hamngton's Scrub Rat E
Pelomys rex (Thomas 1906) King Scrub Rat E
Lemniscomys striatus (Linn 1758) Punctated Grass-mouse

Lemniscom ys barbarus (Linn 1767) Striped Grass-mouse

Lemniscomys macculus (Thomas & Wroughton 1910)

Lo pluiromys flavo punctancs Thomas 1888 Harsh-furred Mouse

Lo phuromys melanonyx Petter 1972 Black-clawed Mouse E
Desymys incomaus (Sundevall 1847) Shaggy Swamp-rat

Colomys gostingi Thomas & Wroughton 1907 White-bellied Forest-rat
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Scicptific Name Determinator English Name Starus
Family Protelidae

Proteles crizarus (Sparrman 1723) Aardwolf

Family Hyaenidae - Hyaenas

H yaena hyaens (Linn 1758) Striped Hyaena
Crocuta crocute (Erdeben 1777) Spotted Hyvaena
Family Felidae - Cats

Acinonyx jubatus (S<hreber 1775) Chectah

Felis sihaestris Schreber 1777 Wildcat

Felis serval Schreber 1776 Serval

Felss caracal Schreber 1776 Caracal

Panthera pardus (Linn 1758) Leopard

Ponthera leo (Linn. 1758) Lion

Order Artiodactyla - Even-toed Ungulates

Family Hippopotamidae - Hippopotamus

Hip pe potamus am phibius Linn 1758 Hippopotamus
Family Suidae - Pigs

H Wochocrus meinerizhageni Thomas 1904 Giant Forest Hog
Potamochoerus larvatus (Smuts 1832 Bushpig
Phocochocrus afncanus (Gmelin 1788) Common Warthog
Phocochocrus aethio picus (Pallas 1767) Somali Warthog
Family Giraffidae - Giraffe

Giraf [a camelo pordalis (Linn 1758) Giraffe

Family Bovidae - Bovids

Alcela phays busela phus (Pallas 1766) Hartebeest
Damalisas lunatus (Burchell 583) T’iﬂ-ﬂg

S yhvico pra grinunia (Linn 1758) Bush Duiker

Ce phalo phoss natalensis A Smith 1834 Red Duiker

Ce phalo phuss weyng Thomas 1901 Weyn's Duiker
Oreotragus oreotragus (Zimmermana 1783) Klipspringer
Ourebia ourebi (Zimmmermann 1783) Oribi

Dercatragus megalotis (Menges 1894) Beira

Madoqua salianc (De Blawville 1216) Salt's Dikdik
Madoqua guenthen Thomas 1894 Guenther's Dikdik
Kobus kob (Ergleben 1777) Kob (White—cared)
Kobus megaceros (Fitzinger 1855) Nile Lechwe

Kobus elli ps prymrass (Ogilby 1833) Waterbuck

Redunca redunca (Palias 1767) Bohor Reedbuck
Redunca fulvorufula (Afzelius 1815) Mountain Reedbuck
Ammeodorcas clarka (Thomas 1891) Dibatag

Gazella rufifrons Gray 1846 Red-fronted Gazelle
Gazella dorcas (Linn. 1758) Dorcas Gazelle
Gazella spekei Blyth 1263 Speke's Gazelle
Gazella socmmerningii (Crerzschmar 1823) Soemmerring's Gazelle
Gazella grand Brooke 1872 Grant's Gazelle
Gazella thomsonis Gfiinther 1334 Thomson's Gazelle (Mongalla)
Litocranmus walleri {Brooke 1879) Gerenuk
Hippotragus equinus (Desmarest 1804) Roan

Oryx gazella (Linn. 1758) Onx

Tragela phus imberbis (Blyth 1869) Lesser Kudu
Tragela phus stre paceras (Pallas 1766) Greater Kudu
Trogela phass buston (Lydekker 1910) Mountain Nyala E
Tragela phus scri pocs (Pallas 1766) Bushbuck

Tragela phus oryx (Pallzs 1766) Common Eland
Capra ibex Linn 1758 Ibex (Nubian)

Ce pra walie Rippell 1835 Walia Ibex BT
S wncerus caf fer (Sparrman [779) Buffalo

S}
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Scientific Name Determinator English Name Starus
Order Penssodactyla - Odd-1oed Ungulates

Family Equidae - Asses and Zebras

Equus africanus (Fitinger 1857) African Wildass T
Eqnius grevyl Oustalet 1882 Grevy's Zebra T
Equus burchellii (Gray 1824) Burchell's Zebra

Family Rhinocerondae - Rlunoceros

Diceros bicarrus (Linn 1758) Black Rhineceros T
Order Proboscidea - Elephant

Family Elephantidae - Elephant

Loxodona afrcana {Blumenbach 1797) African Elephant

Order Hyracondea - Hyraces

Family Procaviidae - Hytaces

Procavia ca pensis (Pallas 1766) Rock Hyrax

Heterohwax brucei (Gray 1868) Yellow-sporied Hyrax

Order Lagomorpha - Hares

Family Leporidae - Hares

Le prus habesaniars Hempnch & Ehrenberg 1833 Abyssinian Hare

Lepus fagani Thomas 1903 Fagan's Hare

e puis starchkd Petter 1963 Starck's Hare E
Le s crewshaw De Winton 18% Cravshay’s Hare

Crder Tubulidentata - Aardvark

Family Orycteropodidae - Aardvark

Oryeseropusafer (Pallas 1766) Aardvark

Order Pholidota - Pangolin

Family Manidae - Pangolin

Phatagimas lenyrincial Smuts 1832 Ground Pangolin

Order Swenia - Dugong and Manatee

Family Dugongidae - Dugong

Dugong dugon (PLS Miller 1776) Dugong

QOrder Cetacea - Whales and Dolphins

Family Balaenopieridae - Baleen Whales

Balasno piera boreals Lesson 1828 Sei Whale

Balaeno prera edeni Anderson 1879 Bryde's Whale

Baloeno prera coutorostrate Lacépéde 1804 Minke Whale

Mega ptera novaeangliae {Borowski 1781) Humpback Whale

Famnily Ziphiidae

Zi phius covirostnis G.Cuvier 1323 Cuvier's Beaked Whale

Family Physeteridae

Physeter catodon Linn 1758 Sperm Whale

Family Delphinidas - Dolphins

Grom pus griscus (G.Cuvier 1812) Risso's Dolphin

Globice phala macrorhynchus Gray 1846 Short-finned Piot Whale

1Steno bredanenss (Lesson 1828) Rough-toothed Dolphin

|Stenella anenuata (Gray 1846) Spotted Dolphin

 Sienella longirostris (Gray 1828) Longsnouted Dolphin

Del phinus del phis Linn 1758 Common Dolphin

Del phinus tro prealis Van Bree 1971 Tropical Dolphin

 Sousa plumbea (G.Cuvier 1829) Humpback Dolphin

Tursiops aduncus (Ehrenberg 1833) Iodian Ocean Bottlenosed Dolphin

Orcinus orca (Linn. 1758) Killer Whale

Psrudorca crassidens (Owen 1846) False Killer Whale

Starus:

E - endemic to Ethiopia
T - threalened status in the world
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The Endemic Mammals of Ethiopia

Group & Species

|Determinator & date

—J\’cmacular name

Order Chiroptera - Bats

Myous scom

Thomas 1927

Scott's Hairy Bat

Kerivoula eriphora

(Heuglin 1877

Order Insectivora - Shrews

Crocidura bailey
Crocidura bouegoides
Crocidura glass
Crocidura harenna

Osgood 1936

Hutterer & Yalden 1990
Heim de Balsac 1966
Hutterer & Yalden 1990

Crocidura lucina Dippenaar 1980

Crocidura macmillard Dollman 1915

Crocidura phaeura Osgood 1936

Crocidura thalia Dippenaar 1980

Crocidura za phin Dollman 1915

Order Rodentia - Rodents

M us mahomnet Rhoads 1896 Mahomet's Mouse
Muricuus imberbis (Rippell 1842) Simien Mouse
Praomys albipes (Riippell 1842) White-footed Rat
Praomys rupp Van der Stracten & Dieterlen 1983 Rupp's Rat

Stenoce phalemys albocaudara |Frick 1914 White-1ailed Rat
Senoce phalemys griseicauda Petter 1972 Grey-tailed Rat
Grammoimys minnae Hutterer & Dicterlen 1984 Mrs. Nikolzus' Mouse
Arvicanrthis abyssinicus Rippell 1842 Ethiopian Grass Rat
Arvicanthis blick Frick 1914 Biick's Grass Rat
Pelormys harringion Thomas 1903 Harrington's Scrub Rat
Pelomys rex (Thomas 1906) King Scrub Rat

Lo phuromys melanonyx Petter 1972 Black-clawed Mouse
Dendronus lovad De Winton 1899 Lovat's Mouse
Megadendromus nikolaus Dieterlen & Rupp 1978 Nikolaus’ Mouse
Tachyorycies macroce phalus (Rippell 1842) Giant Molerat
Order Primala - Monkeys

Thero pithecus gelada | (Rippell 1835) [Gelada

Order Camnivora - Carnivores

Canis Smensis |Riippell 1838 |Ethiopian Wolf
Order Artiodactyla - Even-toed Ungulates

Tragela pluss buxion (Lydekker 1910) Mountain Nyala

Ca pra walie Rippell 1835 Walia Thex

Order Lagomorpha - Hares

Lepus sarcki |Petter 1963 |Starck's Hare
Scurces Jesse Hillman
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Summary

Group Total species | Endemic species | % Endemic
Order Chiro prera - Bats
Family Pieropidae 9 0 0
Family Rhinopomatidae 2 0 0
Family Emballonuridae 4 0 0
Family Nycteridae 4 0 0
Family Megadermatidae 2 0 0
Family Rhinolophidae 8 0 0
Family Hipposideridae 8 0 0
Family Vespertilionidae 27 2 741
Family Molossidae 13 0 0
Total 77 2 2.60
Order Insecrivora - Hedgehogs and Shrews
Family Erinaceidae 2 0
Family Soncidae 29 9 31.03
Family Macroscelidea 1 0 0
Total 32 9 28.13
Order Rodentia - Rodents
Family Sciundae - Squirrels 4 0 0
Family Gliridae - Dormouse 2 0 0
Family Muridae - Rats and Mice 57 14 24.56
Family Rhizomyidae - Molerats 2 1 50.00
Family Dipodidae 1 0 0
Family Bathyergidae 1 0 0
Family Ctenodactylidae 1 0 0
Family Thryonomyidae 1 0 0
Family Hystricidae - Porcupines 1 0 0
Total 70 15 21.43
(Order Primates - Bushbabies and Morkeys
Family Lorisidae - Bushbabies 2 0 0
Famuly Cercopithecidae - Monkeys 10 1 10.00
Family Colobidae - Colobus Monkeys 1 0 0
Total 13 1 7.69
Order Carmvora - Carnivores
Family Mustelidae 5 0 0
Family Canidae - Dogs 8 1 12.50
Family Viverridae 11 0 0
Family Protelidae 1 0 0
Family Hyaenidae - Hyacpas 2 0 01
Family Felidae - Cats 6 0 0
Total 33 1 3.03




Group Total species | Endemic species | % Endemic

Order Amodactyla - Even-toed Ungulates

Family Hippopotamidae - Hippopolamus 1 0 0

Family Suidae - Pigs 4 0 0

Family Giraffidae - Giraffe 1 0 0

Family Bovidae - Bovids 33 2 6.06
Total 39 2 513

Order Penssodactyla - Odd-toed Ungrilates

Family Equidae - Asses and Zebras 3 0 0

Family Rhinocerotidae - Rhinoceros 1 0 0
Total 4 0 0

Order Proboscidea - Ele phant

Family Elephanudae - Elephant 1 0 0
Total 1 0 0

Order Hyracoidea - Hyraces

Family Procaviidae - Hyraces - 2 0 0
Total 2 0 0

Order Lagomaor pha - Hares

Family Leporidae - Hares 4 1 25.00
Total 4 1 25.00

Order Tubulideniaia - Aardvark '

Family Orycteropodidae - Aardvark 1 0 0
Total 1 0 0

|Order Pholidota - Pangolin

Family Manidae - Pangolin 1 0 0
Total 1 0 0

Total terrestrial mammals 277 31 | 11.19

Marine Mammals

Order Sirenia - Dugong and Manatee

Family Dugongidae - Dugeng 1 0 0
Total 1 0 0

Order Cetacea - Whales and Dol phins

Family Balaenopteridae - Baleen Whales 4 0 0

Family Ziphiidae 1 0 0

Family Physeteridae 1 0 0

Family Delphinidae - Dolphins 11 0 0
Total 17 0 0

Total manne mammals 18 0 0

Overall Total 295 31 | 10.51
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Ethiopia - Surface area of Wildlife Conservation
Areas.

1. Principal Wildlife Conservation Areas

E[Wildliie Conservation Area km sq
N1 Abijatta-Shalla Lakes NP 887
L. Shalla 316
L. Abijatta 166
total water 482
(N-2 Awash NP 756
||N.3 Bale Mountains NP 2,471
IN.4 Dahlak Marine NP = 2,000
Green Is.
Assarca Is.
Dissei s,
Sciumma ls.
Ito Um Marus
IN.5 Gambella NP s 5,061
N.6 Mago NP 2.162
N.7 Nachisar NP 514
L. Chamo 32
L. Abbaye 46
total water 78
N.8 Omo NP 4,068
N.9 Simen Mountains NP * 179
N.10 Yangudi Rassa NP 4,731
= Babille Elephant Sct. 5,982
5.2 Kuni-Muktar Mountain Nyala Sct. g
1S.3 Senkelle Swayne's Hartebeest Sct. 54
S.4 Yabello Sct. 2,496
Total Water 560
Total Land 31,802
Total NP Area 22,829
Total Sanctuary Area 9,532
Total NP & Sct. 32,362
as % Ethiopia (1.2mn km. sq.) 2.70

Notes: Measured from 1:250,000 series maps of Ethiopia (1979),
using Lasico L30 Compensating Polar Planimater, uniess
noted otherwise:

* measured from "Simen Mountains Management Zones" Map {1983
** measured from "Safari Ethiopia® map (1973)
~ area approximate, detailed studies required

Source: Jesszse C, Hillman
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Ethiopia - Surface area of Wildlife Conservation

Areas.

2. Wildlife Reserves

ildlife Conservation Area kmsag |
W.1 Alledaghi WR 1,832
W.2 Awash West WR 1,781
IW.3 Bale WR 1.766
W.4 Chew Bahr WR 4,212
5 Gash-Setit WR 709
.6 Gewane WR 2,439
W.7 Mille-Sardo WR 8,766
W.8 Nakfa WR 1,639
W.9 Shire WR 753
W.10 Tama WR 3,269
W.11 Yob WR 2,658
Total Wildlife Reserves 29,824
3. Controlled Hunting Areas e
Wildlite Conservation Area Km sq
IC.1 Afdem-Gewane CHA 5,932
Ic.2 Akobo CHA 5,049
IC.3 Arssi CHA 10,876
¥C.4 Awash West CHA 9,136
5 Bale CHA 9,663
iC.6 Borana CHA 45,366
iC.7 Boyo Swamp CHA =
.8 Chercher & Arba Guggu Mountain CHA 3.045
C.9 Dabus Valley CHA 2127
IC.10 Erer-Gota CHA 2.386
ic.11  Jikau CHA 3,375
“0.12 Lower Wabe Shebelle CHA 23,788
.13 Maze CHA =
Ic.14  Mizan-Teferi CHA ~
fc.15  Murle CHA 4,172
[C.16  Omo Wast CHA 4.561
HC.1 7 Segen CHA e
.18 Tedo CHA 2,347
Total CHAs 131,823




962

B S e Gl ER | o Al d dh Bl B e
Ethiopian wetlands - 1
Ethiopian Wetlands
Name Location Length| Width| Area |[Depth Altitude; Remarks
Ckm) (km) | (km’) |(metres)|(m ASL)

1. Abay Lake 07°55'N 38°22'E 1,850
2. Abaya Lake ‘06'1S'N 37°55'E|l 60 20 1,160 13 1,169 46 km' in NNP (a)
3. Abbe Lake 11°10°N 41°45'E 450 243 Abhebid
4. Abijatta Lake 07°37'N 38°35'€| 17 15 205 14 1,578 166 km' protected in ASLNP (b)
5. Adobed Lakes 11°22'N 41°36'E 340 5 lakes (¢)
6. Affambo Lake 11°25'N 41°42'E| 13 2 18 800
7. Afrera Lake 13*10'N 40°52'E 125 160 7 | - 102
8. Alemaya Lake 09°24'N 42°01'E 2,100 (r)
9. Aloba Lake 10°14'N 39°39'E 1,800
10. Ardibu Lake 11°15'N 39°46'E 1,900 "Hardibo"
11. Aruato Lake 09°42'N 41°14'E 900
12. Asaita Lake 11°34'N 41°28'E 400
13. Ashenge Lake 12°35'N 39°30'E 5 4 20 25 2,443
14. Assab Islands 12°55'N 42°55'E 0 Sea bird breeding
15. Assale Lake 14°10'N 40°20'E 70 - 125 3 lakes
16. Avasa Lake 07°00'N 38°25'E|l 16 9 129 10 1,675 (d)
17. Awash Melkasa Lake 08"29'N 39°19'E 1,500 man-made
18. Bale Mountains Lakes 06°50'N 39°51'E 4,000 numerous, incl. Garba Guracha
19. Barachet Lake 08*17'N 39°03'E 1,800
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Ethiopian wetlands - 2

Name Location Length{ Width| Area |Depth Altitude| Remarks
(km) (km) | (km") | (metres)|(m ASL)
20. Basaka Lake 08°55'N 39°52'€E 6 | 980 | (&) JT
21. Beda Lake 09°55'N 40723'E 609 1
22. Billi'uli Lake 11°50'N 41°45'E 100
23. Bishoftu Lakes 08*47'N 29°01'E 1,900 | around Debre Zeit town (u)
24. Boyo Lake and Swamp 07*30'N 38°02'E 1,900 {v) i
25. Budamada-Tido-Ameda Lakes [07°04'N 38°06'E 1,550 3 crater lakes
26. Chamo Lake 05'50'N 37°45'E| 26 2 551 10 1,108 32 km' in NNP (f)
27. Chew Bahir Lake 04°45'N 36°50'E, A4S 30 1,125 520 (g)
28. Chitu Lake 07°24'N 38°25'E 1,540
29. Chomen Lake 09°30'N 37°17'E 2,000 + 700 km' swamps (h)
30. Coastal Wetlands 1,200 kms Llong 0 migrating/wintering shore birds
31. Dabashi Lake 07*11'N 38°33'E 1,680 and swamps
32. Dahlak Islands 16*00'N 40°00'E 0 [ > 120 islands
33. Dalay Lake 10°08'N 40°31'E 700
34. Debhile Lake 09°20'N 40°06'E 800
35. Dendy Lake 08°50'N 38°05'E 2,800
36. Deneba Salt Lake 11°04'N 40°53'E 400
37. Dip'a Lake 05*11'N 36*16'E 400
38. Dukhani Lske 08°55'N 38°45'E 1,800
39. Dunkaga Lake 09°40'N 40°15'E 1,000
40. Ellen Lake 08°23'N 38°59'E 1,700 (@)
41. Etosha Lakes 07°55'N 39*19'E 3,200
42. Fogara swamps 12°05'N 37°50'E 1,000 2,500 east of lake Tana
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Ethiopian wetlands - 3

uidth‘ Area

Name Location Length Depth ’Altitude Remarks
(km) (km) | (km*} |(metres)| (m ASL)
43. Gamarri Lake 11°30'N 41°42'E] 40 28 760 | 339 (1)
44 . Gargori Lake 11°45'N 41°30'E 400
45. Garner Lake 06"56'N 34"29'E 500 (s)
46. Gefu Lake 11°22'N 41°28'E 400
47. Gesi Lake 07°34'N 34°11'E 440
48. Gewane swamps 09°SS'N 40°32'E 1,500
49. Giuletti Lake 13°18'N 41°02'E - 80 (p)
50. Hara Gebaya Lake 11*S0'N 39°S0'E 2,600
51. Hayk Lake 11°20'N 39°43'E 4 5 23 23 1,900
52. Hertale Lake 09°55'N 40°25'E 6G0
53. Kaddabasa Lake 10°15'N 40°30'E 600
54. Kemisse Swamps 10°42'N 39°50'E 1,400
55. Koka Lake 08°26'N 39°10'E| 20 15 258 9 1,589 man-made (j)
56. Langano Lake O7*35'N 38°45'E| 18 16 230 46 1,582
57. Liddo-Debado Lakes 09°33'N 40°14'E 750 2 lakes (k)
58. Loma Lake 11°58'N 40°57'E 400
59. Mago Lake 05°43'N 36°16'E 600
60. HMelka Wakana Lake 07°09'N 39°25'E 2,300 man-made
61. Mey Igir Lake 10°59'N 39°39'E 2,500
62. Ota Lake 09°38'N 40°19'E 800
63. Sawata Lake 11°30'N 41°40'E 700
64. Shalla Lake 07°28'N 38'30'E| 28 12 409 __530 1,558 316 km" in ASLNP (L)
65. Tana Lake 12°00'N 37°20'E| 70 60 3,600 9 1,785 + Fogara/Dambia wetlands (m)




Name Location Length| Width| Area |Depth Altitude| Remarks
Ckm) (km) | (km') |(metres)|(m ASL)
66. Tefki swamps 08°50'N 38°35'E 2,700
67. Tehiyo Lake 11°39'N 41°30'E 250
68. Temren Lake 07°57'N 38°04'E 2,900
69. Turkana Lake 04°35'N 36°04'E| 52 1,200 400 part within Ethiopia only (n)
70. Wagaan Lakes & swamps 08°00'N 34°00'E 2,860 400 Gambella swamps
71. Weyto Lake 05°25'N 36°S3'E 520
72. Wonchi Lake 08°53'N 37°54'E 3,387
73. Yardi Lake 10°13'N 40°29'E &6 562 and swamps
74. Iangana Lake 10°55'N 37°01'E 2,700 (t)
75. lula Lake 15°16'N 39°38'E 57 man-made, on Haddos River
76. lugala Lake 08*32'N 38°52'E 3,500
77. Iwai Leke 08°00'N 38°50'E| 25 20 434 4 1,636 (o)

Total water area in Table = 13,699 km?2,

or 1.14% of Ethiopia's land surface..




Ethiopian wetlands - 5

Notes:

(a) also known as "Hora" Lake, "Hora Deka", "Afgaia", "Afjada".

(b) also known as "Margherita”.

(c) also known as "Bario".

(d) also known as "Ruasa".

(e) alsc known as "Metahara".

(f) also known as "Ganjule", "Shamo".

(g) also known as "Stephanie", "Chouwaha", "Chew Bahr".

(h) also known as "Finchaa", enlarged as a dam from the original lake.
(i) also known as "Gumare", "Gemeri", "Adobarda".

(jJ) previously known as "Airarobi", "Ararobi", Horarobi®", Guirarobi", which

lake was incorporated into the man-made Lake Koka.
(k) also known as "Lihado", "Le Ado", "Lamina".
(1) also known as "Chalo", "Tchalo™, "Hora Schala".
(m) also known as "Dembea".
(n) also known as "Rudolph".
(o) also known as "Dembel", "Zuai", "Zouai".
(p) also known as "Julietta".
(g) also known as "Ailan", "Helene".
(r) also known as "Aramaio”.
(s) also known as "Ulut".
(t) also known as "Zinguinea".
(u) includes lakes Aranguade (also known as"Verde", "Horaro", "Green");
Bishoftu (also known as "Guda", "Hora", "Melca");
Bishoftu Guda (also known as "Babogaya", "Paulo", "Bishoftu");
Hora Arsedi (also known as "Biete Mengist", "Hora", "Hora Seddi");
and Kilole (also known as "Kilotes", "Hora Kilole", "Flamingo").
(v) also known as "Bilate" lake.

Major Rivers:

Abay (Blue Nile) 800 km (length within Ethiopia)

Angereb 220
Awash 1,200
Baro(-Akobo) 227
Dawa 740
Genale 480
Hereb 440
Omo-Gibe 760
Tacazze 608

Wabe Shebelle 1,340
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Légal Docuoments — 1

Ethiopian Wildlife Conservation Organisation

Legal Documents concerning Wildlife Conservation in Ethiopia

1. Published Legislation: (All in Negarit Gazetta, except 1.2)

1.1 Game Proclamation N2.61 of 1944

12 Elenco Primo, Riserve Privatissime. Gazetta Eritrea N2.4, p.31, Yob,
Nakfa and Gash-Setit Wildlife Reserve Boundaries. 16 March 1959

1.3 Powers of Rangers Regulations, Legal Notice N2.349 of 1968
1.4 Awash National Park Order, N2.54 of 1969

1.5 Simien National Park Order, N2.59 of 1969

1.6 Wildlife Conservation Order, N2.65 of 1970

1=7 Wildlife Conservation Regulations, Legal Notice N2.416 of 1972

1.8 Wildlife Conservation (Amendment) Regulations, Legal Notice N2.445 of
1974 -
1.9 Endangered Species of Wildlife Commemerative Coins Regulation, Legal

Notice N2.61 of 1978

1.10 Forest and Wildlife Conservation and Development Proclamation,
Proclamation N2.192 of 1980

1.1l A Decree to ratify the Covention on International Trade in Endangered
Species of Wild Fauna and Flora, State Decree N2.14 of 1989

2. Relevant, indirectly concerned with Wildlife:

2.1 Council of State Special Decree to Provide for the Establishment of the
Fish Production and Marketing Corporation, Council of State SpéEIal
Decree N2.13 of 1989

2.2 Proclamation to Provide for the Study and Protection of Antiquities,
Proclamation N2.26 of 1989

3. Repealed Legislation:

Repealed by Proclamation N2.192 of 1980:

351 Game Proclamation N2.61 of 1944
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Legal Documents - 2

3.2 Wildlife Conservation Order N2.65 of 1970

4. Proposed:

4.1 Proposed legislation exists for new Wildlife Legislation, establishing
the Wildlife Conservation Organisation and Regulations, draft proposals
dated 1977 Ethiopian Calendar; 1984 Western Calendar (Amharic only).

4.2 Proposed Proclamation to Provide for the Conservation, Development and
Management of National Wildlife Resources, draft dated October 1979.

4.3 Proposed Wildlife Conservation Policy exists, revised draft dated
February 1988.

4.4 Proposed boundaries for the legal gazettment of various Wildlife

Conservation Areas - National Parke, Wildlife Sanctuaries, Wildlife
Reserves, and Controlled Hunting Areas - (in English) as follows:

- Awash National Park (amended 1989)

- Abijatta-shalla Lakes National Park

- Bale Mountains National Park

- Dahlak Marine National Park

- Mago National Park

- Nechisar National Park

- Omo National Park

- Simien Mountains National Park (amended 1984)
- Yangudi Rassa National Park

- Awash-Rassa Wildlife Sanctuary

- Awash Wildlife Sanctuary

- Danakil Wildlife Sanctuary

- Babille Elephant Wildlife Sanctuary

- Awash Controlled Hunting Area
- Afdem-Gota Controlled Hunting Area
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The estimated cost of wildlife conservation to Ethiopla:

in Ethiopian Birr per average year.

1. Support (Expenditure on Wildlife Conservation)

ffi .1 Ethiopian government

[1.1.1 Salaries 756,000
fi.1.2 Petty cash , 1,152,000
1.3 Capital grants 1,918,200
subtotal 3,826,200

.2 Assistance aid
n.2.1 WWF 374 463
n.2.2 wcl 234,413
n.2.3 UiOslo 344 862
n.2.4 Other 196,869
subtotal 1,150,607
total support for wildlife 4,976,807

2. Earnings (Income brought in by wildlife)

R.1 Direct
R.1.1 WCA gate fees 36,974
R.1.2 Hunting fees 718,776
P.1.3 Wildlife utilisation {exc!. Crocodile Farm) 57.821
2.1.4 Crocodile products 2,500,000
P.1.5 Live exports (primates) j 182,274
subtotal 3,496,845
P.2 Indirect
P.2.1 Ethiopian Airlines 190,000
P 2.2 Ethiopian Hotels Corporation 110,000
R.2.3 NTO (wildlife viewing] 514,500
P.2.4 Taxidermy, trophy export) 400,000
P 2 5 Professional hurters & NTO 780,224
R.2.6 Curios, souvenirs 50,000
subtotal 2,044,724
total earned by wildiife 5,541,568
3. Balance of support for wildiife
B.1 Support given to wildlife conservation 4,876,807
B.2 Earnings by wildlite 5,541,568
net balance - excess of earnings over support 564,762

Notes:

1 - Data from years 1980 and 1981 (Eth. year)

2 - average of 8 year period (1883-1990).

3 - for 1890 production year.

4 - Estimated for hunting clients only (Hilton standard)

5 - 1,494 total Foreign Tourists to all WCAs in Ethiopian ysar 1980 (1988-9);
more realistic total is probably that for the highest Park alone,
i.e. Abijatta-Shalla Lakes NP with 686 Foreign Tourists in 1988-9.

Jdacea . Hillman

3Source: Jesse C, Hillman
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GENERAL HOLDING

SPECIES PGRC- OTHERI DONA-

COLL NST TED
Abelmoschus esculentus 13 5 0
Aeschynomene abbssinica 1 0 0
Aframomum corrorima 25 0 0
Allium spp. 135 0 0
Amaranthus spp. 38 0 0
Amorphophallus sp. 8 0 0
Anacardium sp. 1 0 0
Arachis hypogaea 25 0 5
Arisaema sp. 1 0 0
Avena sppp. 24 0 4
Brassica spp. 831 212 59
Cajanus cajan 37 0 0
Calpurnea ourea 2 0 0
Capsicum spp. 180 0 14
Cardeospermum 1 0 0
Carthamus tinctorius 79 57 |
Carum copticum 24 0 0
Casia spp. 2 0 0
Celosia spp. 1 0 0
Cicer arietinum 731 0 4
Clematis simensis 1 0 0
Coccinia abyssinica 45 0 0
Coffea Arabica 313 834 4
Coleus edulis 10 0 0
Colocasia spp. 34 0 0
Comemela 0 0 5
Colchorus olitorius 2 G 4
Coriandrum sativum 62 U U
Crambe abyssinica 1 t 0
Cucumis 1 o 0
Cucurbita spp. g7 " 12
Cuminum cyminum ? U 0
Cumisa culiatus i 0 o}
Curcuma longa 2 0 o}
Cyphomandra betacea 1 0 0
Datura stramonium 2 0 o
Dichrostachis i 0 0
Dioscorea spp. %5 4] )
Dodonea viscosa 1 J 0
Dolichos 2 ¥ U
Elettarea cardomomum 1 3 ]
Eleusine coracana 387 3 262
Embelia schimperi 0 0 i
Enset ventricosum 222 9] Y
Eragrostis tef 1929 1310 0
Fagopyrum esculentum p? ) 0
Glycine 2 J 0

r
(&}

Gnidia sp.

Gossypium spp. =
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Guizotia abyssinica
Helianthus annuus
Heteromorpha crenus trifo
Hordeum vulgare
Imperbealeae spp.
Ipomoea batatas
Lablab purpureus
Lagenaria sp.
Lathyrus sativus
Lens culinaris
Lepidium sativum
Linum usitatissimum
Lupinus spp.
lycopersicon spp.
Manihot esculenta
Medicago sativa
Moringa stenopetala
Myrsine africana
Nicotiana tabacum
Nigella sativa
Osimum spp.

Oryza spp.
Oxytenanthera abyssinica
Pennisetum typhoides
Phaseolus spp.
Phytolacca dodecandra
Pimpinella anisum
Piper longum

Pisum sativum
Plumbago zeylanica
Primna shimperi
Raphanus sativus
Ricinus communis
Rubia cordifolia
Rumex abyssinica
Ruta chalepeusis
Sesamum indicum
Setaria italica
Solanum incanum
Sorghum bicolor
Tamarindus indica
Trigonella fcenum-graecum
Triticum spp.
Verbascum sinaticum
Vernonia spp.

Vicia faba

Vigna unguiculata
Xxantium abyssinica
Zea mays

Zingiber officinale
Unknown

716 340 1
23 0] 44
1 0 0
4113 3066 67
b 0 0
456 0 0
36 0 0
11 0 0
245 61 0
405 0 134
88 0 0
696 358 1
32 0 0
10 0 16
13 0 0
2 0 2

2 0 0

1 0 0
31 2 24
39 0 0
23 0 0
24 0 105
uk 0 0
135 8] 10
309 0 18
159 0 0
6 0 0

3 0 0
914 444 38
1 0 0

2 0 0

4 o c
360 7 64
1 J ]

4 G o
134 51 228
0 0 5
13 U 0
1712 4000 102
0 0 ¥
297 213 0
2913 2342 437
1 s 0
48 0} 14
388 5C9 3
43 J 4
1 J 0
581 2 10
55 0 0
6 0 2
21081 13814 2251
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I. QUESTIONNAIRE FOR EXPERTS
ADDIS ABABA UNIVERSITY

SCHOOL OF GRADUATE STUDIES
SCHOOL OF INFORMATION STUDIES FOR AFRICA (SISA)

1. Name (Full name with the proper title)

Year of bhirth

Sex

Marital status

Nationality

2. Contact Address:

Telephone: Home

Office
Tl Ay
Fax
3. Academic Qualifications:
Degree/Diploma _Fields of study Institution Year of awazr

.....................................................

4 . Main Field(s)of specialization: [ include =ubject areas you are

®

specifically competent in]

5.Honours and awardds Receilved

[y

%O 6



.Membership in Societies (eg.professional association and other
areas of activity )

Tvoe of membership Society

By % g wowh s e B Taony Toe fhe] Ehud feedi® FLU6 wiogy 58

Book Arcd Repotr to:
To-mutner (P F any G Tt e Palo Ui rdbsey st
3
- ; 4
oA o S T S A W & 1 | H 33 -
F S - - S
Fivs g 1bhes Mgz 7 i
i 3 Ty - o 2 2 g -y R L) B s g
i Aany Titie i vaner gt Al SMonudgraon Nubier Year Pages
Language Competence [ ifze " Y" for yes and "X" for saying ho 1

Language Read Write Speak

2307



8 .Employment Record :[ Present empoyment and last employment]

Emplover Designation Period

9,Main Consultancy or Expert assignments undertaken in the last
three years:

Description of assignments Duration

¢

10.Services offered ( mark

Conszsultancy

Training/Teaching ......... i 0 s e o 0 0 LT TET
Tthners L :_’:"",:! e ;lil—'\ |f-;v” .........................

11. Comments or any other relevant information
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IT.

QUESTIONNATIRE FOR INSTITUTION DATARBRASE

ADDIS ABABA UNIVERSITY

SCHOOL OF GRADUATE STUDY

SCHOOL OF GRADUATE STUDIES FOR AFRICA (SISA)

1.Name of the institution:

Address of the institution:

(o221 % 31 o oy O A
BRI EIIES o e, o S R T L T B S R R
telex

........................................

.................

................

.................

.................................................................

...............................................................

Matlager /Dlrector fHead of the Institution

Contact person { if other than the above)

Numiser of staff:

EOEEELE o e b 0 S S e B B B A I ] L
professional
administrative,

..........................

Ot her s

1309



R i

3, Type of Institution ( Mark

" i

x" against your choice)

..international intergovernmental
..international non-governmental

private

.parastatal
.government
.. trust/endowment

.charitable institutions
.others

( please specify)

I T T B T

D T

L T T T S T T T R S R T T U}

LR T T T S SR R R T

4. The activities/functions of the institution ( eg. research,
teaching, trade,

training,

wm
)
H
<
d
7
57]
e
=
(o]
<
24
D
e .
—~~

5. Geog:aphical

P .L'.Jl,".&l
..... National
..... Regional

..... int

2L

P T T S S S S 'Y

national

6. Working language(s)

etec.)

.o LI T R SR SR R Y .
...... .o

P T e e e eos e
L] T L .
[ .o o O N
e e o s 4 s 4 s e 4o s e
W L . .o ¥ ey s

: o g b i o o et 0 s L @
2 g e I R 0 s ORI s i v e
o

F 5w 6 & T W : 04 60200 O Gl 8
80Pk s HEDRAME B RET LD NI 8 ;

=

coverage ( please mark "x

"

against your cholce

o . e € %
e e o O S VT
s "o oo
O T S S T "
SR TR T S . 0
L R S

e

O T R ST T T N |

L I T N7 S U T U O A Y T O T T T T T N T T N SO S S S U T T

' L T T T T TS T TN T N T M M . s I TR U

............. . o COC T T T T T T T T .o .
e e s P I R S I e . . L W W W E [ R I '}

. PO T T O U S S I
T U O VR U] .
L T T S T T BT .

......... . '
P L A O L .
....... . o



9. Sources of funding ( include full name of organization)
v 1, sy i o oy R T 2 T S T W A A BT R 0E R S W R s
D ¢ ) 5 S T @ U G U B R S R R EE, B SR
Py e AN A YA R AT HI SNSRI HEE DN AW 3 RN 00 Ya PR Tk E 45 o6 8 & 5 a0l A
Qe ) B o A ety S 44 ah B ads AR N N R R R gmana (i g SRR T o
10. Honours and Awards Received
a7 A%l TEARNEA RS 42 JAHLEAL 4 8 S ATl S gca o B ol B o B snoc T 2n2 By . By el 10
SRR e AR S R b o R R s :
i 1w s a5 g G GV R S S G @ W EE d SE R SRR AR N EBWE A
Row a0 91 500 5 TIrI LN ; GO N W SR B B e B4 e e 5 360 @@
11. Patents taken
o 51 e s : G B B G S T, R N AR BRI RS N A T LY
24 GRS RGN EI I AN E ARS S w8 o8 88 ¢4 80 A% W5 A S 3 A S o o e
Sas 28 AEEAE TS ST A AR Ak S B £ 2] 25051 T ) T P S Ay R e s
12, Specialized /Modern information equipment(s) available ( eq.
«computers and accessories) ( indicate name, model, and no. of
equipment availabe--eg. microcomputers, 486 Dx
microprocessor,six)
Lo oamw g un s e I O S B B DS T R W TILT TR IET
B s s REES SRS N E e B S B N EE Sl R @ e N A e
SLam 45705 A LD A BIAAND pa) con sl o B A s Tams ngon gusve ey B G0 0 i s 0 i A0 S By 020
: I oy B 0 e T G 5 G, WA ’
= Q0 0 1 ) G B R W e W W N A R R A e
13, What are the types of the publication? (mark "x" against your
choice)
...... annual reports
...... research reports
...... conference proceedings
. .others (please specify)
4 Tyres of Serial Pubi - " i A L
e M @I wa D & DEIE DR B A 08550 D0 a5 b a5 0 53 0 G 1300 5 e o 8
B 00 0. e ; B ST Bagff comewn o oaimsnce o oot om0 i ) 2 SR g 53 e e 0 g i g M A 20 (GINGAL G B
3 S g B S G R T b R e A R e B R W
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" "

15. Does the institution ( mark "x" against your

| matters based on own conducted survey

choice)

.make studies on biodiversity and/or tourism re

......make use of studies done by other organization

......0thers ( please specify)

A " 4 & B % 8 s 4 & 3 B & & & = & 8 A 8 4 8 s 4w s oA TR ST T S RIE  SEE S S SO B ) s .

o

lated

16, If the institution makes use of outside sources ( other

organizations work), pleas list

N ) nstitutio
an o e o1 et 50 o o et T 0 ST e o o e ) 5y ard s 8 el 5
1w wr e 2 e v ) B B g % o P Emiahd T I b o ) e o sl
’ e iYLy Y & 3o " ; A ;
i § SRR EEA B E R8BS o ) B G A Bl i B B B
v . . . . . . . . . . . . . . . ® . ] . . . . . . . . . . . . . . . v . . "
s sl e B oF = IO o s Ty I8 % b TE 3L B0 g St A -

.o "
TR, T A R T
I R R R T
) .

17.“Who are the main users ( external as well as internal

services provided by the institution?

T U I

oo 0

T A ]
0 L

ce: 7B W TSPOI: Bue 5000 BT B0 Shus 2B g EAEE s e =3% BhRk i A5 Dt A GTs B ;

6. e ey ot & R e ) e i S . ‘

Fawswmadzdsd wa g s o i o Gt R EE B A R 0 T i B R
i8. What are frequently requested for information?

19. Are there any ongoing bicdiversity and/or tourism re

research projects?

¢ ouaowm L YOE

20, If the answer to No. 19 was yes, please describe the
details on the next page by including title of the project,
objective, period, funding source, collaborating institutions,
place of the project , and other relevant information

of the wraject)
: 3
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III. QUESTICNNAIRE TO ASSESS INDIVIDUAL INFORMATION NEEDS FOR
BIODIVERSITY AND/OR TOURISM STUDIES TN ETHJIOPIA
ADDIS ABABA UNIVERSITY
SCHOOL OF GRADUATE STUDIES
SCHOOL OF INFORMATION STUDIES FOR AFRICA [ SISA 1

1. Position ( job title) of the rvespondent:............civurunn
Institution affiligted ko 0 saisiss@em s g §w e i
Highest academic qualifications .. . i it nneson
Areas of specializatiom ... ... S il Bead B 1oaims
Werking in the institutien SimGe 2 (. ciwsvememsees o

2. You need information on studies on biodiversity and/or tourism
for ( mark "X" against your choice)

...... Research and development
...+...Planning and Policy making
...... Decision making
a visit

...... general awareness
B e teaching
others(please specify)

..................
.................................................................
.................................................................

.................................................................

3. You are specifically interested on studies /information about
{ mark "X" against your choice]

systems of wildlife conservation

..... wilidlife of Ethilopila

; crsndsterical sites

..... biodiversity and/or tourism related institutions,

bibllographies, «xperts, projects on progress,

.....

information systems,
.others { piease specify)

.................................................................

4. Wnich are the sourves {:om wnich you get biocdiversity and/or
| Poariom relatedd Lnformation {rom? ( Mark "x" 4galnst your
| .
|
_____ e
- » . R
...... ol Kl %y Sl it
= -
..... g Ui SR s {iee r‘j,}



5, Which are the institutions you freguently visit for obtaining
information on biodiversity studies and/or tourism? ( List as
many as you have in the descending order of importance)

(a) LOCAL:

NAME LOCATION

.« . P S U PR P L S L S S T T S S S w . .. .

N .o [N T O T O 0 . . o “ 0 . a . P

TR NI IR T T T o CE U TR T I T O B T T BT T T IR T S R T S .

........ P T T . . TR CO " Ve n e e s e " . o e
P I S R T R ST T (RO LR R S T . . . i e w TR T .

R I T S T R S S I R T T S S o e T T S T T T T T R I
s 4 e " = P P T T T T T f ) a . 4w

L S T S T T T T T T T T S S T S SR R SRR R . . s e w KL s el w . .
........ oo . FU4owe Woa ¥ 4 W e R H e e T T T e S T N T T S ST TR ‘e

..... Ty 00 0 8 : O R Al B RS
i e e e o S AR il s o wle A% AG 38 A 48 g o B
. What are the types of zervice you receive? ( Mark "x" against

your cnoice)

.Literature search
.. ...Databbaszse searcn
..... Document Del
.. ..Reprography
.....Current awareness Service
.....5elective Dissemination of information
Periodical Reports/Publications such as bulletins etc,

St e P Y esmm opeca F s
..... ster S [ pPopdse sPpecilty )
........................................... '
.........................

z2 315
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7. How do you present your query request for information to the
agency/agencies which are to provide the service?

...by visiting place and asking orally

. ....nDy telepnhone

+....by filling a pre-printed form

.through an on-line transmission using a networked
micro-computer

.....0thers ( please specify )

"

8. If your answer for No.-7 was by filling a pre-printed form",
please attach a copy of it? if available,

o)

In respect of timeliness, convenience of use, completeness ,
relevance of information, are you satisfied with the services
provided in relation to biodiversity and/or tourism in Ethiopia?
¢ 1 . ‘
ve s uvery mucn satisfied
e.....partly satisfied

i ..little satisfied

As18 think the reason to bhe?

10, If your answer to No, 3 was not "very much satisfied", what do

the service i1s not as timely as it should be
S

.v....the service invelves too much inconvenience as to where
to go, whom to consult
...... difficulty in understanding the system
...... the limited infermation content
...... Others [ please specify )
11, As a means to improve the above situation(s), what are your
suggestions?

3 316
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What is your opinion towards computer based information system
in general? Do you favour or Disfavour?

......................... g LT T T T S T S I R R R R T R TR d
e e ' e e e T T T R S T SR T T S Y D T T T R " . . L S S ) LR
----- CE I . . L L oo L .

Tf you are in favour of computer based information system, how
do you think it has improved or can improve on the existing
service system and what are the additional benefits it has
brought or would bring in relation to biodiversity studies
and/or tourism?

.« T T T R T T T A T . 0 I T R T R S T T R T I R
..... R . oo I I T T 238 L IR ST T URT T R O YR o . oW .
e e R . " e e o s 4w e a s “ a . e e 0 : . L] .
........................ IR ' oo T T U I R VR S T S T S
..... FU I . . O N T T T S S S S S T . . T s s . R T T T T T T T TR T

If they do not already exist, what do you think of the
creation and provision of computer based information system for
fauna and flora, bibliographic materials, institutions,

b5, national parks, prejechts (researches) in progress,
attraction sites and centres in relation to

sity studies and/or tourism in Ethiopia?

....... D T T Y IR L T T T T T T TR e T O T T T S S ST U T O I T T
e e DI R T TR N e e TR TR TR S T M T T M B i A Noow W kW W e
I ) CTR T S LR TS VT S LI [ (Y R U S T T VY SO G T ST SR U A S

Any additional remarxs in relation to the generation,
dissemination, and utilization of information on biodiversity
studies and/or tourism?
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7. The types
the above

of information most likely to be needed
groups are:

by each one of

Group 1:
Group 2:

Group 3:
¢
Groupn 4:
Grioup 5:
For others (please Specify)

3 321
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8. What are the different information delivery mechanisms for the
{ above groups of users?

.....Contact among colleagues by telephone, telex,
- correspondence, fax, and the like
.....Consultants or advisers--through visits
.....Libraries /information centres r
..... Extension services
..... Conferences /meetings/ travel
..... Massmedia Afilm shows
..... on line computer network /in diskettes/ and the like
magnetic media
..... Professional associations
..... Databases
.....Journals
... ..Surveys/Experiments
..... Manuals
..... Exhibitions/Demonstrations
; .....Government publications
.....Museums
..... Community networks
..... Directories
..... Others ( please specify)

5. What are the existing constraints? Why are the users not
receiving the information they need?

..... Lack of adequate financing ( to provide information
services)

..... Lack of professional incentives/rewards

..... Problem with the existing infrastructure ( communicatio:
infrastructure)

..... Lack of trained personnel

..... Innibiting policies

..... Poor library collections due to poor storage facilitie:
or lack of funds and staff to sustain the collection

.....Lack of software for improving computerized services

.....Inappropriate packaging of computers/software

..... Lack of perception or awareness of the importance of
information and comminication

..... Tack of standardization among the systems { for those wio
have networked systems and who use different
cataloguing rules)

—rothers—(—pleasespecify)

S %22
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10. What must be done to overcome the above constraints? What
plans and strategies need to be implemented? ( please, mention
your deas in the space below)

i g, 8 105 I PRI TR ARG R e B S S g
..... W G R T R RO B G 6 R GBS R 0 S e
........ SiE B e R e Bl B s R o TR TR AT FlRR o o el oo i BT

TEE R RS &8 28 SR SEEEE i T T i o8l BB
....... ) W R R S SN B e G s B R s TIL
. S o N A L R E L EGEE A AR B R T EF RN e
....... B O R 2ok W5 R BT R A PR iR R, (208, <5F S R g o s 5
PR 5 Tl T S e R At S B =3 T Al i 8 0 ) AP N -
s g N T R BRI E wE R RS R e e A SRR A
1 T T R R T R A R S LR e R R R R R e W E
i 5 % : o S I L R BIE R B R AW B S € & E A e ok B A E 3
....... I B B St S e e T o e . e B o T T, e 5T oo s e
....... e 56 B 55 DAL SEARTE TFEmE 56 I PEERt TR e P . o

;

R R R R e R A A e e e
41. Any additional remarks
.................. . b BB R SR EEA PR NI E IR R R R B FE

T O T A N I O R . e oo CO T I T T TR T TR T SIS T R DRI Y I R T Y U
..... . R IR VT S ST T N TR T T T S ST T T ¥ s s e s oa o A w o A L T I T T R I el L VO NN S SE N S S T
................................ CIRE N T O YOO T S N TR SN T NPT T I TN SO U R S ST T S T S TR T
........ . LR T T T S S T v e .o o vy LT T T T R T T R
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TFLORA DATABASE
PLEASE PROVIDE SPECIFIC DATA

Name :

Location of plant site:

TEERYEINE 3 505 mrim 895 000 0 R0 ) 50 0380 8 o 0 5 7 50019 L P T ot o o0 i 6 i 50 s 80,8 1 5
GEBERAEE ., o v o e 3w o e Bk TS Y N LA 2 2 oo M 2 sm T o

Climate data:

mean annual rainfall.......... rainfall range...........
mean annual temperature........ temperature range.........
¢
Scil characteristics ( PLEASE MARK "X" AGAINST YOUR CHOICE)
Depth: shallow........ £ {2 o R
Drainage: good..... BOOT 4 s 4 s 4 o
Texture:' heavy/clayey....medium/loamy.. ... light /sandy., .. .
Erosion/Water logging: none . . .. seasonal. ... . gpermanent
Reaction(pH): acid....neutral..... alkaline,.......
Features of the plant:
Flowey SEEUCEUTEE . v vuv s vs vd i ond v o6 o Smd & 5 we a0 vow o o
ROOE SEXUCEUT® Y . v v wpmmsws sos s 6 8 0 56 58556 9 e @ 8@ 6w s
Special trait/Environmental resistance:.....................
Seasonality: perennial..... biennial. . s s SrmuE e v 6w s
Time it Takes £O GrOWE ... ocvsncomams on vams onomvena
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Agroforestry uses ( PLEASE MARK "X" IN FRONT OF THE RIGHT USE IT IS

APPLIED FOR)

..... Live fences

..... Live fence posts

..... Boundary planting for timber and pole production

..... Scattered trees on pasture -

..... Scattered trees in cropland

..... Woodlots

..... Fruit trees on house compounds

..... Tree/shrub fallow for soil improvement

..... Hedge row intercropping for soil fertility improvement
and fodder

.....cover/shelter for animals (birds & mammals) as den, nest,
and the likes

..... Others ( please specify)
Other Utilities: (PLEASE MARK "X" AGAINST YOUR CHOICE IN FRONT OF

THE CORRECT UTILITY ALTERNATIVES THE PLANT IS PROVIDING)

Foods: ....leaves ,...fruits ....nuts ....beverages ...spices

i 5w S OBEEBE s 5w € 8 4% 8 A § e RS TN R § W E S R 8
Fodder: ....shoot/leaf ..,..fruit ... apiculture /bees/
.sericulture /silk worm/
=) o
Wood products: ...,fuel wood ...,.charcecal ..... poles
Ltimber ... .pulp wood ... .construction
o o S A e
Utilities: ....essential oils ..... insecticides
oo LAEESE  piwlin dyes ..... waxes
.medicine ..... tannin ....fibres
s EObases . s us stimulant ....ornamental
.perfume/scent
PERETE R s o e B A% Bh B DB BS A% Sk S EE0BR b B S
Other services: ..., erosion control ....drainage
..... shade .......shelter & breeding site
..... Bl e e S ol T & NGRS I SR F N ¢ fo o § AT



P £ -
Propagation: ...natural ...... direct sowing . .seedlings
..stake cuttings ....suckers ...air layering
. s BEUMPS ... grafting ..ot stoek
S oL T P R PR R R e N T TR TS

Plant morphology: .thorny/spiny ..single stemmed
....multistemmed ..open canopy
....deciduous dry season
.deciduous wet season ..... evergreen
(o715 1= o N T R T T T 3% A
Management: ...Coppicing .....Pollarding ..... trimming
...lopping  ..... pruning
v dOEROT s x v a s s e w Ew L s e B e e S BT e e
Plant status:
Problems that are likely to occur ( eg. termites, fire )
any other remarks

2 206



Liocal swawsmenas i Tl B A e S i T B SR e 5 0 T
= Teln -1 o =2 ) e 1 - e L T T D e

TVES 00 AddaEamAsidi il afigdmd s i m el yE e s E T S A A S 6
BEotoqieal]l ZOREISY) mawesaat o s e s a0 w e i i b s 65 & @i @78 5%

ReGilonls) = | @449 0mstd 98 9mes in sd@ds snan 98 ot g3 ot a s
Altitude Lecewas 5§ ) B T S ) ) )

Climate
Mean annual rainfall............ Rainfall rangs.,. s casvias

Mean annual temperature......... JTemprature range......
vegetation type of the environment. . ...: e ossn s i vasani o

...............................................

...............................................

........................................

Haffie: FaNYE Java e fs@ids it ik i 6o ss Smemil sa%wh

.........................................

TOLTLROEY v v u o om0 o 8l 6 o e ah 6 a6 6 @ 5o 8 8 Wy E & E W

.........................................

.................................................

.................................................



Other ( please specify)

EConoMiC VATHE . .naws@sae s i 56 s &odn s o i o s fim oo K —
Nutrdtional Walile, o vam s e a v wsies as e m 6w e i s w5 5w s 6 A § U
Recreational value..... 5 TR G B R AR T R S B AN R R S R F G
Ornamental/Resthetic value., . ... . . it ittt it in e vt 5 e s
Ecological value..... B R WG M Gk E S 8 GE B E R
Scientific value (for experiment ) . ... ...t

Other ( please specify)

L N P P T T T T T T S T T S R S S T N S ] L T T T T R R I R . CRE I
oo LR O L I L I R T T S S SR S T TS . L ]
4 o4 o1 s R T T T T R T S S R R . L L T R R C ) L R

CRELEnE SU 0N o a bive v 6l 66 e & aL € @06 A0S G 5 o E W B E o A G e i o
ERAsngerEBal s s w s waaw s @ om 5% 8 € Wl wh Ay BWEE g RS bE G £ ¢
ERBIIAETE i Vs es s U B E b s e oR o G dnE G e S T E WA R § A A
Other ( please specify)

Habitat development., . . . ......... ... ..., TR R GRS
Drawing and implementing endangered species Act.............

Sens1tizang the PUbI I s o e o e w el b ome we s w e e $a 58§ e 7
Z2661ogical gqarden GPPTOBTH . « o et e v n w20k o 8 mie wh mxm o e A
Enviroamental pProbeeblon: 4 saewws s aas 65 6 s 4 6e wed v e e e vl )

Favourable time /period/to visit, ... iiv v R R

Other relevant information to provideE., ., o cssemimns s nsmsaa GE e T

Completed B, vwvoa s v A AT Aa R E T BT LT Tt in s TSI B o s
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BIODIVERSITY DATABASE OUTPUT

MFN
CONSERVATION AREA NAME
DATE:

proposed

established

gazzeted
LONGITUDE LATITUDE LOCATER
REGION

TOTAL AREA

CLIMATE:

Rainfall

Temprature

Altitude

Climatic-zone
VEGETATION TYPES
WILDLIFE SPECIES CONSERVED

Major animals

Other animals

NUMBER OF ENDEMICS RECORDED

Bird Species
Mammals species

¥***NATIONAL PARK RECORD**#*
0001

:Abijata-Shalla National Park

11970
11974
:not

:N 7 degree 30" E 38 degree 30"
:Southern shoa

:887 kmsq.(land 405kmsq. water
482kmsqg. )

:5-45 degree C.
:540-2075m ASL
:Upper kolla

:Savanna

:Great white pelican,lesser flamingo,

white necked cormorant,grant’s
gazelle,

:Greater kudu,warthog,anubis baboon,
grivet,guereza,orbis,klipspringer,
jackal

:Six out of the 299 species recorded
:Zero out of the 31 species recorded
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O*HER NATURAL RESOURCE USES

TOURISM ASPECT

Tourist accomodation
Information facilities
Other facilities

Scenic beauty

Measure of service

MANAGEMENT ASPECT

Staff
Buildings

Prevailing threats

ECOLOGICAL ZONE

DESCRIPTORS

REMARKS

:Fuelwood and charcoal making:human

use of hot spring for medicinal
purposes; fishing on Lake Abiyata in
the fasting period

:Four rest house beds;camping on

shalla lake shore;two hotels near
Lake Langanno;

:Information sheets in Amharic and

English;museum currently closed due
to bat damage:;

:Four vehicles;electricity generators;

communicationradio;107km. track road
distance park.

:Spectacular numbers of acqatic birds;

bird breeding islands in lake shalla;
the rugged scenery around shalla and
isthmus between the lakes;

:4720 average annual vistors;Birr

10,916 average annual income;

135 staff;
:Buildings (for staff, museum,rest

house, out-ports,stores);

:Considerable settlement with

cultivationinall areas;considerable
livestock in all land areas

:Rift valley

:Abijata; Shalla; Lake; National park;

Abijata Shalla National Park; White
Pelican; Lasser Flammingo

:This park was primary created for its

spectacular numbers of acquatic
birds, especially great white pelican
and breeding islands in Lake shalla
and its Scenery. Additional features
include Lake shalla being the deepest
Ethiopian Rift valley lake at over
260m while Abijata is only 14m deep;
the rugged scenery around

shalla and isthmus between the lakes:
both lakes are terminal having no
outlets; large lava caves south of
shalla; the proximity of the area to
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MFN
CONSERVATION AREA NAME
DATE:
proposed
established
gazzeted
LONGITUDE LATITUDE LOCATER
REGION
TOTAL AREA
CLIMATE:
Rainfall
Temprature
Altitude

Climatic-zone

VEGETATION TYPES

Addis Ababa (200km) and to the Lake
Langanno recreational area with its
hotels. At the time of the change of
government in Ethiopia in May 1991,
major destruction and looting
occurred in this park, which
virtually destroyed

all of the EWCO management
infrastructure, in particular
buildings and vehicles. At the
present time it has not been possible
toreplace toreplace any significant
part of this, and management of the
area by EWCO is minimal.

*¥**NATIONAL PARK RECORD#***

0002

:Awash National Park

11963
:1966
11969

:N 8 degree 55" E 39 degree 55"
:Eastern Shoa

:756sq.km. (no water body)

:699mm
:Upper kolla

tArid and semi-arid xeropuilous
wood land
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WILDLIFE SPECIES CONSERVED

Major animals

Other animals

NUMBER OF ENDEMICS RECORDED

Bird Species
Mammals species

OTHER NATURAL RESOURCE USES
TOURISM ASPECT

Tourist accomodation

Information facilities
Other facilities
Scenic beauty

Measure of service

MANAGEMENT ASPECT
Staff

Buildings
Prevailing threats

ECOLOGICAL ZONE

DESCRIPTORS

:Information sheet

:sixty (for office,

:seasonal settlement

:Beisa oryx,greater kudu,lesser kudu,

swanye’'s Hartbeest,soemmerring’s
gazzelle,

:Lion,0Ostrich,warthog,gureza,anubis,

hamaryas,baboon,grivet,defassawater
Buck,salt’s dikdik

:five out of 392 recorded
:zero out of 46 recorded

:Human use of the hot springs

:Fourty bed for keryou trailer lodge;

camping by Awash falls and at
Filwoha;

in Amharic and
English;Museum;

:Three vehicles;electric generator;

175km. highway through the park.

:Mount Fantaller;Filwoha hot springs:

:4494 average annual number of

visitors; Birr 13,980 average annual
income;

:Forty staff

stores, garage,
staff houses, kereyou trailer lodge,
museum and outposts)

in the northern
area.

:Riftvalley

:Awash: National park: Hot spring:

Swanye's Hartbeest: Kudu
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REMARKS

MFN

ORDER
SCIENTIFIC NAME
VERNACULAR NAME

LOCALITY

DESCRIPTION

:This park is primary created because

ofits range of larger wildlife
species and the lack of settled human
population; additional features
include the reintroduced swany’s
Hartbeest; Scenery like Mt.
Fantaller; the Filwoha hot springs;
the proximity to Addis Ababa(225km. ).
Considerable problems with respect to
the incursion of people and
settlement have always existed in
the larger northern area, but this
was exacerbated in 1991 in the area
south of themain road. Communication
with the local people shall be
imporved. An outbreak of fire in
march 1994 had destroyed the wildlife
living there.

**¥*¥ANTMAL RECORD* **

0003

:Mamma |

:canis simensis(semien fox)
:Kay-Kebero(amh.)

:Bale;Gonder

:The semien jackal is a long-legged

canid with an elongated muzzle. Its
fur is short and reddish in colour,
with the under parts-throat, belly
and inner legs-white. The tail is
furry, with the lower half black and
the upper half red flonked by white.
Adult males stand 60cm. at the
sholder and weight 14-18 kilograms,
females are on average 8-20 percent
smaller than males. It is one of most
beautiful and spectacular members of
the dog family in the world, with its
bright rufous coat , white
undermarking and black tail. It has
two cries: a high-pitched long
scream,-weeah-weeah-, apparently a
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HABITAT

ECOLOGY

FOOD AND FEEDING

TERRITORY AND HOME RANGE

SPECIES STATUS

BREEDING POTENTIAL

SPECIES TRAITS

USES AND SERVICES

SOCIAL STRUCTURE

call, and a bark,
-yealp-yealp-uttered in competition
or alarm.

:Northern grass lands;Heather
moorlands; Afro-alpine moorlands

:South eastern and north western
highlands (Bale and Simen Mountains

National Park).

:Rodents,especially the large and
endemic Giant Molerat (Tachyoryetes
macrocephalus), are the fox’s main
food;It will also eat birds, hares
,and three species of grass rats;its
feeding habit is on day time as the
rodents on which it feeds on come
above ground on day time.

:They are territorial. Average pack
home range in optimal habitat is
6.2kmsqg. and larger in areas of lower
rodents prey productivity(10.3kmsqg.).
All adult and subadult members of the
pack participate actively in the
defense and marking of their
territory. Simien jackals are
predominantly diurnal, although in
areas with in human interference they
may become noctural.

:The individuals survived currently
are 700. It is the rarest canid in
the world. It is classified as
endangered by the IUCN. It is in
danger of extinction in all but in
the Bale National Park. It is endemic
to Ethiopia.

:A female can produce two to four
youngs

:The fox, aided by various other
predators, 1is a main instrument in
keeping down population explosions of
rodents as 1t exclusively feeds on
them.

:The simien jackals are social canids.

organized in multi-male packs of 2 to
4 adult animals. Adult-sex ratio is
biased to ward males 2:1. Males do

not disperse. Females disperse at two
vears of age.
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RECOMMENDED MANAGEMENT :The species needs all the protection
as there are probably one thousand
left in the world, all in Ethiopia
and none in captivity.

TIME TO VISIT :It is currently unusual to visit the
Bale Mountain National park and not
see one at least in day time.

DESCRIPTORS :Kebero; Fox; Canis simensis; Bale
National Park; Rodents; Rare; Endemic

REMARKS :Domestic dogs are common inside and
around Bale Mountain National Park.
They pose threat to wildlife in the
northern areas where stray dogs have
taken to hunting in packs. Dogs
compete with simien jackals for
rodent prey, are vectors of Canid
related diseases and are known to
mate with jackals producing hybrids,
threatening the longterm survival of
the species.

¥**PLANT RECORD***

MFN 0004

FAMILY

SCIENTFIC NAME :Acacia abyssinica subsp.abyssinica

VERNACULAR NAME :Bazira Girar(Amh.);Cheha(Tg.):
Gerbi(Orm.)

LOCALITY :Gondar;Gojjam;Wolega;Bale;Arsi;

Illubabor;Kefa:Sidamo;Western
Tigrayand;shewa regions
ECOLOGY :In wooded grassland,highland forest
edges of Dry,Moist and Wet Weyna Dega
and wet and Moist Dega agroclimatic
zones in the range of 1,500-2,800m
ASL
DESCRIPTION :A large flat-topped tree to 20m when
mature. BARK:Rough,groved,dark brown.
THORNS:Very variable,short or
long,sometimes none. LEAVES:Compound,
15-36 pairs pinnae when mature, on a
stalk to 9 cm,leaflets tiny.
FLOWERS:Very many, round heads of
Cream flowers, buds pink-red.
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SPECIES STATUS

SPECIES TRAITS

USES AND SERVICES

RECOMMENDED MANAGEMENT

PROPAGATION

SEED INFORMATION

SEASONALITY

DESCRIPTOR

REMARKS

MEN

FAMILY
SCIENTFIC NAME
VERNACULAR NAME

LOCALITY

FRUIT :Pods to 12cm. usually
straight, red-grey-brown,
splitting to set free seed.

:The species is severely disturbed due

to illegal cutting for fuelwood and
charcoal production

:It is drought resistant; it has no
particular soil requirements; it
tolerate high temprature
:Firewood;charcoal jpoles;posts;tool
handles;medicine; fodder:bee
forage;soil conservation;nitrogen
fixation;shade (for cattle);fence
{cut branches)

:pollarding; loppicing

:seedlings;direct sowing;root suckers

:Seed quite small, highly susceptible

to beetle attack while still while
still in pods. Damaged seeds should
be separated by floating. Number of
seeds per kg. ranges from
16000-18000.

:perennial (long lived)

:Girar; Umbrella thorn; weyna Dega;
Dega; fodder; medicine; fuel; shade;
fence; soil conservation; drought
resistant; beetle; pollarding
:Spreading roots make it unsuitable
for planting beside fields. Drought
tolerant, will grow on degraded land
and along gullies. It makes good
fuelwood but the hard wood is
difficult to work. Seed can be stored
for long periods if kept in a cool,
dry and insect-free place.

***PLANT RECORD#***
0005
:Arundinaria alpina(Bamboo)

:Kerkeha(amh.)

:Mountain gorges and tops of Gojam:
wollega;keffa
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ECOLOGY

DESCRIPTION

SPECIES STATUS
SPECIES TRAITS

USES AND SERVICES

RECOMMENDED MANAGEMENT

PROPAGATION

SEED INFORMATION

SEASONALITY

:In Moist and Wet Dega agroclimatic
zones, up to 3,000m. The grass grows
in dense stands with a leafy canopy
and stems so close that one can only
pass through difficulty.

:A very large hollow-stemmed grass,
usually 6-8 m but can reach 12-25 m.
STEMS:smooth, woody and hollow,
growing from swollen underground
stems (rhizomes). Whorls of thin
branches grow at the upper at the
upper nodes between stem sections. In
good conditions stems may be 7-10cm
in diameter. LEAVES:grow from the
branchlet nodes. Pale green, to
20 * 1cm.,the tip long and thin. Feel
rough due to short hairs. The leaves
arise from a large straw-coloured
leaf sheath to 50 cm long which has
purple hairs.

FLOWERS: rarely seen, in heads 10-20
cm long. After flowering the plant
dies down.

:Overexploited and exist only in some

restricted areas.

:The woody stem of this giant grass
have many local uses: Roofing
poles;fences; walls;:local

furniture; local spinning tools:
containers for grain; basketry.

The stem is split into strips of
different sizes. Shoots, leaves and
voung stems can be used for fodder
and are eaten by wild animals. Bamboo
fencing has been in used inj soil
conservation structures.

:Seed of A.alpina watered daily will
germinate readily.Transfer seedlings
to boxes when 2.5cm high. Plant out
8-12 months later, above2,500m.
Offsets from one-year old culms can
also be planted out and will develop
quicker than seedlings.

:Rhizomes, natural regeneration, seed

(possible but rare).

:perennial
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RECOMMENDED MANAGEMENT
PROPAGATION

SEED INFORMATION

SEASONALITY

DESCRIPTOR

REMARKS

MFN

FAMILY
SCIENTFIC NAME
VERNACULAR NAME
LOCALITY

ECOLOGY

DESCRIPTION

:coppicing;pollarding
:Seedlings

:A prolific seeder;seed can be
stored; it requires no special
treatment

:Perenial deciduous plant.

:Millettia; Ferrtuginea; Birbira;
Sotalo; Fish poison; Weyna Dega;
Shade

:There are two species, one confined
to the north of the countryand the
other in sidamo. Trees from central
and western Ethiopia show a mixture
of the characters of these two
species. This is an important shade
tree for peasant farmers growing
coffee.

***PLANT RECORD*#*#

0007

:Hagenia abyssinica

:Kosso(amh.)

:Formerly one of the commonest
high-altitude forest trees in
Ethiopia. Now only scattered trees
remain in Moist and Wet Weyna Dega
agroclimatic zones,2300-3300m.

A tree 20m with a short trunk and
thick branches, the crown leafy and
rounded. BARK:Red-brown, thick,
flakingirregualrly, branches covered
in silky brown hairs and ringed with
leaf scars.LEAVES:compound to 40 cm
in large terminal tufts, 5-8 leaflets
on each side, leaflet bright green
above, covered with silvery hairs
below, red and sticky when young,
leaf edge toothed and fringed with
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SPECIES STATUS

SPECIES TRAITS

USES AND SERVICES

RECOMMENDED MANAGEMENT

PROPAGATION

SEED INFORMATION

SEASONALITY

DESCRIPTOR

REMARKS

hairs, stalk winged and hairy.
FLOWERS:in large attractive masses to
60cm,female heads pink-red, male
heads more feathery, orange-white.
The sexes are on different trees.

FRUIT:small and dry.

:Firewood;Poles;Timber(furniture,

flooring, carving), medicine (bark,
roots), mulch, green manure, soil
conservation, ornamental, firebreak

:Seedlings;wildings.

:Germination 40-60; in 14-21 days;No.

of seeds per kg. 400,000
-500,000;seed
stores for 6-12 months

:Perennial

:Kosso; Hagenia abyssinica; Dega:

Weyna Dega; medicine; manure;
firebreak; firewood; poles; Timber;
ornamental; seedlings

:The wood is dark red, hard and useful

for furniture but attacked by
boreres. Used locally for its
medicinal purposes, kosso from the
female flowers is used as a dewormer.
Not competitive with crops if managed
to prevent shading. It is recommended
for homestead planting for its good
timber. It constantly sheds leaves
forming a carpet of dried leaves
below.
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*¥*PLANT RECORD***

MFN 0008

FAMILY f=

SCIENTFIC NAME :Acacia senegal (Gum arabic)
VERNACULAR NAME :Sbansa girar(Amh);sabansa dima(Or);

gentib(Tg.)

LOCALITY :Afar;Wello;Shewa;Arsi;Bale;Gamogofa;
Sidamo
ECOLOGY :Dry kolla agroclimatic zone with

altitude between 600-1700m and
rainfall 100-800mm.

DESCRIPTION :A shrub or tree to 15m, rounded, many
low branches, or tall and thin. BARK:
variable, smooth or peeling vellow
and papery from red-brown
base.THORNS:prickles in threes, the
central one hooked downwards, the
other two curved up, brown black.
LEAVES: compound, usually hairy,only
3-6 pairs pinnae on a stalk to 7 cm,
leaflets narrow, very small, grey
green. FLOWERS:creamy spikes, one or
more, 2-10cm, fragrant usually
develop before the rainy season.
FRUIT:pods, variable, thin and flat,
oblong to 14 cm, narrowing at both
ends, grey-yvellow becoming papery
brown, veins clear, splitting to
release seed.

SPECIES STATUS :In all the locality it is disturbed
(endangered)
SPECIES TRAITS :Drought resistant, tolerate very high

temprature, tolerate dry winds and
sand storms, it can not tolerate
frost.

USES AND SERVICES :Fire wood;Charcoal;posts;Poles;Tools;
Handles;Food(seed);medicine(roots);
fodder (pods,leaves);soil
conservation; soil improvement; gum;
dve(seeds)
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RECOMMENDED MANAGEMENT

PROPAGATION

SEED INFORMATION

SEASONALITY

DESCRIPTOR

REMARKS

:slow growing and needs weeding and

protection from animals during early
stages; coppicing;lopping

:seedlings; direct sowing; natural

:Not a prolific seeder; seed

susceptible to beetle attack;
germination rate is low; no. of seeds
per Kg:8000-11000; seed stores well
in a cool, dry and insect-free place
after soaking them in cold water for
24 hours first.

:Perennial. It has a rotation period

of 20 years. Trees bear gum between
4-18 years of age.

:Sbansa girar; Gum arabic; Acacia

senegal ; Dry Kolla; seedlings; direct
sowing; natural; beetle; drought;
medicine; fodder; gum

:Three sub species are recognised in

Ethiopia. It can be intercropped(eg.
with sorghum and millet). Gum arabic
is traded commercially for use in
dying, ink making and medicine.
Acacia senegal produces most of the
commercial gum arabic. The quality of
the gum is superior to any other
acacias. It is important export
product. A large scale afforestation
projects with acacia senegal can be
started with careful consideration of
physical factors, biological factors,
land use and marketing. Young plants
and seedlings can be browsed, in
direct sowing weed competition is
very high, rats and insects can
damage young seedlings if not
portected.

342



NAME

BIRTH

SEX
NATIONALITY
AFFILIATION
ADDRESS
TELEX

FAX
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Sample Outputs from ABNCD Database

xxx PROFILE OF EXPERT xxx

Mebrate Mihretu

1947

Male

Ethiopian

Forestry Research Center
Box: 30708, Addis Ababa

182982

Plant sciences. BSc., Alemaya
University of Agric. 1977;
Environmental Forestry. M.Sc.
Barigor UK, 1993,

General Forestry, with particular
emphasis to Environmental Forestry.

Institute of Agricultural Research,
Ministry of Agriculture, 1978 (five
months)

Research in forestry especially in
the silviculture aspect of both
indegenous and exotic trees/shrubs.
Provenance Trial of some Exotic and
Indegenous species. 1994. AAU.
International Union of Forestry
Research Organization (IUFRO);
Ethiopian Forester’s Association.
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INSTITUTION

START DT
LOCATION
ADDRESS

TELEX

FAX

PHONE

WORK. LANG.
GEOG. COVERAGE
INST. TYPE
OBJECTIVES

INFO. SERVICE
EQUIPMENT
INST. HEAD
PUBLICATIONS

SORCE OF FUND

SERIAL PUB.TYPE

*x%* PROFILE OF INSTITUTION xx=x%

Ethiopian Wildlife and Natural

History Society as
1966

Ethiopia

Box: 60074, Addis Ababa

eng;amh.

Ethiopia [
National Non-Government q
To encourage and support research 1
concerning Ethiopia’'s flora and

fauna, and to disseminate

information creating awareness of
conservation.

Personal Computer

Shibru Tedla (Prof.)

Research Reports, Children’s Bood '
(Amh.), News Letters, Journal i
entitled "AGAZEN" and "WALIA",

Posters,
SIDA;CIDA;British Embast;Wildlife
Conservatiasrn Ianternational [(WCI)

Environment awareness creating
publications
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INSTITUTION
WORK. LANG
HEAD

GEOG. COVERAGE
PERSONNEL

INST., TYPE
ACTIVITIES

INFO., SERVICE

EQUIPMENT

TITLE

IMPRINT
COLLATION

DESCRIPTCR

PERSONAL AUTHOR
CORPORATE BODIES

x%x%* INFORMATION SYSTEM xxx

Plant Genetic Resource Center.
Ethiopia’'s Documentation Center
Eng.

Eneyat (w/0).

National

Professional, 3. Supporting 6.
Government

Germplasm Accessioning and Data
Acquisition, Data compilation and
preparating, Data entry and
correction, Data processing,
retrieval and research.

Crop germplasm Database Search ,
Reference service, Training,
Reprography, Consultancy and
Advisory.

Ten Microcompute working on Ms DOS
and running DBASE IV, Wordperfect,
Excell, Lotus, Foxpro; One
Minicomputer, As/400 operating
system,

*x%x BIBLIOGRAPHIES x*xx%xx

Abijata-Shalla Lakes National Park:
Boundary Descrition

Addis Ababa;EWC0O;1974.

Mimeo 17pp.; Map; English and
Amharic.

Abijata-Shalla Lakes National
Park;National Park,

Ethicpian Wildlife Conservation
Organization (EWCO)
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DISPLAY FORMAT

IFvl:’p’ thenmhu, c30, "**%’v2 %%’ #4°MFN’,c30,mfn(4)/#
'Conservation Area Name’,c30,mhl,":"v3(0,30)/mhu,
'date’,c5,’:'/#,c5,mpl,’ ’proposed’,c30,":"v4"a(0,30)#c5,
'established’c30,":"v4"b(0,30)%#c5,’gazzeted’c30,":"v4"
c(0,30)#, mhu,’longitude latitude locater’mhl,c30,":"
v7(0,30)/#,mhu,’region’c30,mhl":"v8(0,30)+};!,/# mhu,
totalarea’c30,mhl,":"v9(0,30)+);!/#mhu,’Climate’c8,’:’
/#mpl,c5,'Rainfall’,c30,":"v10"a(0,30)#,c5, 'Temprature’
c30,":"v10"b(0,30)#,c5,’Altitude’c30,":"v10"c(0,30)#,c5
,'Climatic-zone’ c30,":"v10"d(0, 30)#mhu,’vegetation
types’c30,mhl,":"v11(0,30)+,;}/#,mhu,’wildlife species
conserved’c30,’:’/#,c5,mpl,’Majoranimals’c30,mhl,":"v12

~a(30,30)+}, #c5,mpl,"Otheranimals"c30,mhl,":"v12"b(30,
30)+,,:/#mhu, 'number of endemics recorded’c29,’':’'/#,c5,
mpl,’Bird Species’,c30,":"v13%a(0,30)#c5,’Mammals

species’c30,":"v13"°b(0,30)#mhu,’other natural resource
uses’'c30,mhl,":"V14(0,30)+ ;| /#mhu,’tourism aspect’
,c16,’: " ##mpl,c5, ' Tourist accomodation’mhl,c30,":"
vi57a(30,30)+); #c5,mpl,’ Informationfacilities’c30,mhl,
":"v15°b(30,30)+};)#,c5,’0ther facilities’'c30,mhi,":",
v15°¢(30,30)+}; | #c5,mpl, ’Scenic beauty’c30,mhl,":"

v15°d(30,30)+}; #c5, mpl, 'Measure of service'’
c30,mhl,":"v15%e(30,30)+};|/#,mhu, ' management
aspect’c20,’:’/#c5,mpl,’Staff’c30,mhl,":"V16%a(30,30)
+);1#c5,mpl,’Buildings’c30,mhl,":"v16"b(30,30)+!; #c5,m
pl,’Prevailing threats’c30,mhl,":"v16"c(30,30)+ ;!
/#mhu, 'ecological Zone’c30,mhl,":"v17(0,30)#mhu, ’Descri
ptors’c30,mhl,":"v21(0,30)+,;!|/# mhu, '"Remarks’c30,mhl,":"

v22(0,30)fi, /###,1if vi:’A’then mhu, c30, "*x%x’'v2
'xx% 48" 'mfn’,c30,mfn(4)/#4’order’c30,mhl,":",v31(0,31)#mh
u,’scientific name’c30,mhl,":"v32(0,30)#mhu,’vernacular

name’c30,mhl,":"v33(0,30)+!;!#mhu, "locality’
c30,mhl,":"v34(30,30)+};,#mhu, 'description’c30,mhl,":"v
35(0,30)+,;i4mhu, 'habitat’c30,mhl":"v36(30,30)+};|#,mhu
, Ecology’c30,mhl,":"v23(0,30)+:;,#mhu,’ food and
feeding’'c30,mhl,":"v37(0,30)+|; |#mhu,’territory and home
range’'c30,mhl,":"v38(0,30)+!;!#mhu, 'species
status’c30,mhl, ":"v39(0,30)+;; #mhu,breeding
potential ’c30,mhl,":"v41(0,30)+}; |mhu,’species
traits’c30,mhl,":"v40(30,30)+};!#mhu,’uses and
services’'c30,mhl,":"v42(30,30)+,;#mhu, ’social structure’
c30,mhl,":"v43(0,30)+}; ! #mhu, 'recommended management’
c30,mhl,":"v44(30,30)+|; |##mhu,’time to visit’c30,mhl,":"
v45(0,30)#mhu, 'descriptors’c30,mhl,":"v21(30,30)/%

mhu, 'remarks’c30,mhl,":"v22(30,30)FI,/##If vl Ee
then,mhu,c30, **x*x’v2'*x*xx 44 'mfn’,c30,mfn(4)/4 ' family’c3
0,mhl,":"v60(0,30)#mhu, 'scientfic name’c30,mhl,":"v32(
0,30)#mhu, "vernacular Name’'c30,mhl,":"v33(30,30)+};,

#mhu, 'locality’c30,mhl,":"v34(30,30)+!;!#mhu, ’Ecology’
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c30,mhl,":"v23(0,30)+;; #mhu,’Description’c30,mhl,":"
v35(0,30)+,; | #mhu, 'species status’c30,mhl,":"v39(30,30)
+!;!#mhu,’species traits’c30,mhl,":"v40(30,30)+];|#mhu,
'uses and services’c30,mhl,":"v42(30,30)+ ] ;) #mhu,’
recommended Management’c30,mhl,":"v44(30,30)+ ;| #mhu,
'propagation’c30,mhl,":"v61(0,30)+};!#mhu, ’'seed
information’c30,mhl,":"v62(0,30)+,; | #mhu, 'seasonality’
¢c30,mhl,":"v63(0,30)#,mhu, 'descriptor’c30,mhl,":"v21(30
,30)#mhu, 'remarks’c30,mhl,":"v22(30,30),FI/##
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FIELD DEFINITION TABLE

TAG NAME LEN TYP REP DELIM.
1 Record Type 1 P A

2 Record heading 50 X

3 Conservation Area name 100 X

4 Date 30 X abc
7 Longitude Latitu Locat. 100 X

8 Region 200 X R

9 Total Area 500 X R

10 Climate 500 X R abcd
11 Vegetation Types 500 .4 R

12 wildlife Conserved 1000 X R ab
13 Number of Endemic Rec. 500 X ab

14 Other Natu. Res. uses 1000 X R

15 Tourism Aspect 1000 X R abcde
16 Management Aspect 1000 X abc
17 Ecological Zone 100 X

21 Descriptors 1000 X R

22 Remarks 1000 X

23 Ecology 200 X R

31 Order 100 X

32 Scientific Name 100 X

33 Vernacular Name 200 X R

34 Locality 200 X R

35 Description 1000 X R

348



36

37

38

39

40

41

42

43

44

45

60

61

62

63

Habitat

Food and Feeding

500

500

Territory and home rang. 500

Species Status

Species Traits
Breeding Potential
Uses and Services
Social Structure
Recommended Management
Time to Visit

Family

Propagation

Seed Information

Seasonality

200
300
200
500
200
300
100

100

500

500
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