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ABSTRACT 

The direct benefits of biological r esources to hu manity 

(for food, fue l , fibre. med i c in es, drugs, and raw 

mate ri a l s f o r a hos t o f ma nuf ac tu r in g t e c hn olog ie s and 

p urp os e s) , a nd th e int a ng i b le sc ientific, eth ica l / moral, 

aest het i c, recreationa l va l ues a nd t he eco l ogical 

s ervices (in protectin g watersheds. cycling nutrients, 

comba t i ng e r osio n , e n richingsoi l , regulatingwater-flow, 

tr a pping se diment s, miti ga ting po lluti on , a nd c on t rolling 

pest po pu l a ti on s ) have bee n recog n i s e d f o r a lo ng t i me . 

However . biological resources have not been given due 

care and attention by policy makers, planners, and th e 

pUblic. Indeed. the lar ge scale prob l ems of pop u lation 

growt h an d inappropria t e developme n t strateg i es a r e 

degrad i ng t he la nd , wat e r , a nd a t mos ph e r e a nd 

p r ogressivel y extingu ishing the Ea r th's organisms a nd 

habi t ats t hey i nha b it . The grea t l os s o f biod i ve r s i ty 

s uggests t h e need f or conserv in g and ma nag ing it to 

e nsure s u s t a ina b l e deve l op ment. Th e t hesis d i sc uss e s 

s ome of the r esearch areas/topics critical to th e 

conservation of biod i versity. I t h ig h l igh t s the 

biological aspect as well as the soc i o - economic fact or s 

and cultural context that must be considered in 

v 



s uccessful. longterm con s ervation work and finally 

proposes and briefly discusses a nati o nal biodiversity 

conservation strategy to be drawn and implemented. 

As part of conserving and manag ing biodivers i ty, it is 

necessary to identify what i s not known abou t 

biodiver s ity and creat e th e means to increase and 

di sse min ate knowledge . The challen ge of biodiversi ty 

conservation, management, and researc h entai l s not only 

gathering of information, but its mana ge men t , 

application, and communica tion. Provision of the 

information needed to decision makers in monitoring, 

formulating policy and designing programs to conse rve 

bi odiversit y i s critical. To e nhance the a vailability and 

application of scientific information for managing and 

con s erving biological diver s ity. setting up compute r 

databases and in ve ntorie s and networks and harnessing the 

capabil it ies of remote se nsing and geographic informa tion 

syste ms are examined. From this point of view, agai n, a 

s urvey ha s been co ndu cted on local institutions concerne d 

wi t h biodiversity , the findings anal yz ed, curre nt 

problems and constraints identified. Prototype databases 

f o r plan ts, animals. national pa rk s , germplasms, referr al 

V l 
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and reference services have bee n designed; strategies for 

developing and implementing the databases discu ss ed; and 

a national biodiversity information and mo nit o r i ng sys tem 

(NBI MS) 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 variabi l ity among 

living organisms and the ecological comp l exes 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 man y 

levels, ranging from chemical struct ures 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 

s i milar. individual organisms that playa particular 

ecological role. Species diversity refers to the variety 

of different species. Genes represent the basic unit of 

inherita n ce. the strands of deoxyribonucleic acid (DKA) 

polymers that are found in the chromosomes in cell nuc lei 
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and control the genetic identity of individual organisms. 

Ge netic diversity refer s to the variety of ge nes. Whereas 

s pe c ie s diversity normally r e fers to the d i vers it y among 

species, ge netic diversity refers to the diversity with 

in spec i es. Ecosystem (der ived from "ecolog ical system " ) 

refer s to the functional system that includes the 

organisms o f a natural communi ty together wi th thei r 

physical e nvironment . Ecosystem diversity is the 

divers i ty a mo ng sys tems in a given area. 

1.1.2 Values , Benefits/Significance of Biodiversity 

The direct benefit of biolog ical diversity to humanity 

are myriad: We depend on animal, plant s, fungal, and 

microbial species for food, fuel , fibre, medi cines, 

d r ugs, and raw mate ri als for a host of manufacturing 

technologies and purposes. The productivity of 

agricultural systems i s a result o f our continual 

alteration, over thousands of once wild plants and animal 

germplasms, and stil l rests on interactions of diverse 

organisms within agroecosystems. Genetic engineering. 

especially in the pharmaceut ical and food processing 

industries , uses natural genet ic diversity from so ur ces 

world wide. Biomedical re sea rch requir es comparative 

inf ormat i on o n o the r speci e s -model s s uch as the mou se and 

the fruit fly . Although such direct values of biological 
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diversity are not always reflected in market prices , they 

are mo re amenable than o ther values t o economi c anal ysis ; 

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 

t he pro ce ss e s t h a t regulate th e Ea r t h ' s a tmospheri c 

climatic , hydrologic , and bioge oc hemical c ycles. The 

dynamics of these global processes were understood only 

very recently, and discerning the functional role of 

biodiversity within them remains a fundamental and 

challenging quest ion. This is especially important as we 

seek to under s tand how biological s y s tem s 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 

erosi o n, enriching soil. regulating water flow, trapping 

sediments, mitigating pollution. and controlling pe s t 

populat ions. As human act ivi ties al ter landscapes and 

ecolog i cal pr o c esses on l ar ge r s cale s , the n eed f or 

ma nagement and conser v ation of land. water. and marine 
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resources wi II require greater understanding of ecosystem 

composition, structures, and functions. The value of 

biological diversity in this se nse i s fundamental. 

Finally, ethical and aesthetic concerns direct us to 

respect, and strive toward rational management of t he 

wor Id ' s her i tage of bio logical re sou rces. The non-

economic, intangible, and inherent values of biological 

diversity take us beyond the traditional realm of 

sciences, into the realm of the arts and humani ties, 

language and history, religion and philosophy. These 

varied forms of human perception and expression ha ve a 

[unJamental 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 su m, 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 

i s the source of food . fuel. clothing, shelter and 

medicine besides its role in maintaining the Ea rth's life 

suppo rt systems needed for the sustainable pr oduction of 

the se essentials. FAO's Director on the occasion of 
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World Food Day (WFD, 1993) stated: "Biodiversity is the 

bases for the environmental health of our planet and the 

so urce of economic and food security for the following 

ge neration s. Cut it off andwewill 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, lo cal, and individual level. Nex t, we shal l 

examine the situation and perception on biodiversity in 

developing and developed nations . 

1.1.3 Loss of Biodiversisty and Its consequences 

During the ne xt 20 to 30 years, the world could lose more 

than a million species of plants and animals primarily 

because of environmental ch a ng es due to humans [UNESCO­

UNEP, 1992]. At 100 s pecies per day, this extinction rate 

will be more than 1000 times the estimated "normal" rate 

of extinction. The lis t of lost, endangered and 

threatened species in cludes 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 forest s 

threatens 130,000 species which can live nowhere else. 

This alarming rate of ext inct ion i s the global problem 

which has kindled world-wide interest in biodiversity. 
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The Co n ve ntion o n Biological Diversity, s igned b y over 

150 countries (i ncluding Ethiopia) at the Ear t h Summit 

at Rio De Janeiro in June 1992 , to pro v ide a br o ad legal 

fram ework for co nserving and utilizing biodiversity of 

all nat io n s was made necessary in response to the 

pre ssi n g de mand for attending to the ne ar-cris i s 

situat ion. 

The degradat ion of ecosys tem s throughout the wor Id has 

been well docume n ted by scientists and is now widely 

reported in the media. The degradation of natural 

ecosystems and habitats, and the loss of the i r 

characteristic s pecies diversity, are occurr ing in nearly 

every pa rt of the globe as human population and their 

s u ppor t syste ms ex pa nd We are at a critical junctur e 

f or the conservation a nd study of biologi ca l diversity ; 

s uch an opportunity will not occur again (NAP, 1992). The 

Eart h 's biota is experiencing its greates t e pi sode o f 

s pecies l oss si nce the end of t he Cretaceous Era 65 

mi II ion years ago. More important Iy, it is the first mass 

extinction event that has been caused by a single 

species, o n e that we no w hope will act, to stem the tide 

(NSB, 1 989). 

Th e prox imate causes of b iod i versi ty loss are biological . 

but the ro o t causes of the pr oble m include sociological 
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and econo mic processes that operate on a global scale . A 

thorou g h understanding of the phenome non wi II require the 

inve s tigation and e lu cidation of both biological and 

socia l components, a nd int er n at ional co- operati o n will be 

necessa ry to de ve l o p both thi s scientific knowledge and 

s uccessful mitigation and mana ge ment strategies. Unles s 

the international co mmunity can, indeed, reverse the 

trend ove r the next few decades, the eros ion of the 

Earth's bio l ogical legacy will continue a nd acce l erate 

(NRC, 1992 ) . 

The diversity o f life on Earth has never been , and never 

will be , stat i c . Glob al biodiversity has fluctuated 

through geologic time as evo l utio n has added n ew species 

and extinction ha s them away. Evolution and ex tinction 

are natural proce sses, the responses of population of 

organi s ms t o change s in the ir physical and biological 

environment. Change i s, 

fa c t of life (Jablonski, 

in a very real 

1991) . We may, 

sense. a bas i c 

then, raise a 

question: If change i s the n o rm. why are we now concerned 

ab o ut conservation o f biodiversity? 

The environmental changes affecting biod iver s ity today 

have a different origin, order, and magnitude than th ose 

recorded in geologic a nn als. Today, the rate and scale 

of environmental cha nge s broug ht about by human 
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activities have increased to t he point where a great 

species may not have sufficient time or space in which to 

migrate or ada pt. 

The curre nt los s of biodiversity ha s several causes 

(Mc Nee ly et al., 1990; Soule, 1991). The direct 

destruct ion, conversion, or degradation of ecosystems 

results in the loss of entire assemblages of species. 

Ove re xplo i ta tion , habitat disturbances, pollution, and 

the introduction of exot ic 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 

genetica ll y distinct parts o f a population yet not cause 

extinc ti on of the entire species. As genetic variability 

i s lost, howeve r, the species as a whole becomes more 

vu lnerable to other factors, more susceptible to problems 

o f inbre edi n g, and less adaptable to environmental 

change. 

As Robinson (1988) notes, "we are destroying 

irreplace ab le species on unprecedented scale without 

regard for the ir potential eco no mi c. aesthetic, o r 

biolog ical s i g nificance. "Even conservative estimates of 

species loss rates sugges t that unless current tre nd s are 

reversed, more t han one -quart er of the Ea r t h 's s peci es . 
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activiti e s hav e increa s ed to the point where a great 

s pecie s may not have s ufficient time or space in which to 

migrate or adapt. 

The current loss of biodiversity has several causes 

(Mc Neely et a!. , 1990; Soule, 1991). The direct 

destruction, conversion, or degradation of ecosystems 

resul ts in the loss of ent ire assemblages of spec ie s. 

Overexploitation , habitat disturbances, pollution, and 

the introducti o n of exotic s pe c ies accelerate the loss 

of individual species within communities or ecosystems. 

Exploi tat i on, ha bi tat al terat ion, t he presence of chemica l 

toxins, or regional climatic c hange s may eliminate some 

genetically distinct parts of a population yet not cause 

extinction of the entire species. As genetic variability 

is lost, however, the s pecies as a whole becomes more 

vulnerable t o other factors , more susceptib l e to problems 

of inbreeding, 

change. 

As Robinson 

and less adaptable to environmental 

(1988) notes, "we are destroying 

irreplaceable species on unprecedented sca le without 

re gard for their potential economic , aesthet i c, or 

bi o l ogical significance. "Even conservative estimates of 

s pecie s lo ss rat es s uggest that unless current trends are 

re ve rse d , mo re than on e - quarter of the Earth 's s peci e s. 
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may vanish in the next 50 years (Raven , 1988; Wilson, 

1989: Reid and ~ill er: 198 9; Ehrlich and Wil s on , 1991) . 

The causes for resource degradation in c lud e : Population 

growth , continuing military conflicts, mi sguided or 

misa pp l ied po l icies that disc our age conservat ion and , 

a bov e all, persi s tent and crushing poverty all of which 

l eave people with f ew choices in mana g ing l a nd a nd 

natural r esources . 

Gene ra lly, we as a species are rapidly altering the world 

that provides our evolutionary and ecological c ontext. 

The c onsequence of these c hanges a re s uch tha t they 

demand o ur attention. The large sca le prob l e ms of 

unpr ecedented pop u lat ion g rowth 

development are degradin g the 

and 

land , 

inappropriate 

wa t er, a nd 

atmosphere , and progressivel y extinguishing a broad 

array o f the Earth's organi sms and t h e habitants the y 

inhabit. By paying no attention to these problems o r 

putt ing them aside in favour o f what see m t o be more 

imper at i ve personal, gro up, or nati o nal priorities, we 

are co urting glob al disaster. By atte ndin g to them , we 

can begi n to b uild a more s table fo und ation for la s t ing 

peace and pro sper it y (NAP, 1992). 
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The level of concern among world leaders, including the 

international development agencies, has risen. Many are 

rethinking their priorities with respect to the 

al l ocation 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 

societies entailed the long term impoverishment of the 

living world on which the societies depend. We can 

c hange our be haviour 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 

s ustainable 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 unders tanding 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 is their ecological role? What is their 

status common, rare, endangered , extinct? 

Although schemes for classifying organisms date back at 

least to Aristotle, biologists are s till 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 LinnaeU5, bui ld ing on this 

encyclopedist tradition, devised the system of plant and 

animal taxonomy involving binomial Latin names that is 

still used today, in essenti a lly 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: 

E h r I i c han d Wi Iso n , 1 99 1; E rw in, 1 99 1 ), T h us, as Wi Iso n 

(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 biologica l 

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 re sponsible for the 

gains made in agricultural productivity in 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 
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a global basis which can build on efforts at the national 

level, s hould be matters of high priority, based on our 

absolute dependence on plants and our ignorance of the 

propert i es 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 

whi Ie improving the long term well being of the people 

who live there. This entails a spectrum of appropriate 

l and uses, fro m parks and natural areas to extractive 

reserves to sustainably managed agroecosystems. In this 

effort, it is important to apprecia te the di fferent 

spatial scales on which different land u ses operate; to 

understand the'm in their landscape , regional, and even 

global contexts; and to coo rdinate them so as to conserve 

their full range of values. This is a massive challenge, 

and the role of the international developme nt community 

(with providing institutional and financial suppor t ) is 

critica l. Research on conservation must integrate and 

extend the basic information gathered through biological 

surveys and inventories to in crease our understanding of 
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ecologica l dynamics in different systems and regio ns. 

There 1S a continuing need for research on biodiversity 

that improves our knowledge base a nd our management 

ca pac ities , and l eads to th e development of new way s f o r 

people to live with, and not at the expense o f, the ir 

biological resources . 

Biodi versi ty conservation research has three aspects; 

namely the socia-economic, the cult u ral and the 

biological as pect. In our re main i ng discussio n emphasis 

wi ll be on the biological as pect. 

1.1.5.1 The Soc io -Economic Aspect 

The loss in t he world's biological diversit y ca n be 

attributed, in l arge par t, to socio-economic factors t hat 

encourage exploitative deve l opment practices while 

discouraging conservation r esource use . 

aspects of biodiversity conservation 

The eco nomic 

in developing 

cou nt r ie s demand sop hi sticated analysis, ne cessari l y 

invo l v ing eco nomists a nd ecologi s t s working together and 

wi th other researchers. The overall objectives of a n 

economic research agenda are to id ent i fy the economic 

forces leading to the loss of biodiversity wit h in a 

country; to determine the role of i n ternational economic 

institutions and trends that support this depletion: to 
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elucidate the principles operant in cases of successful 

development and conservation; and to develop and te st 

economically viable mechanis ms for slowing resource 

depletio n a nd stimulating conservation. 

1.1.5.2 The Cultural Context 

Biological diversity has been also lost as a result of 

socia l processes, and will ultimat ely be conserved onl y 

through adjustments in these processes . Unless and until 

they are understood, there is little lasting hope for 

conserva tion . As a result, areas of emphasis include: 

o. Research to provide information on local 

management system; 

o. Research to promote t he application of lo cal 

knowledge to modern resource management 

(adapting local knowledge); 

o . Research to promot e the idea that local knowledge 

and practices r emain relevant for contemporary 

natural resource management, especially in terms 

of the scientific in sight s they provide, t he 

rational for examining local knowledge and rules 

should be communicated to professional groups : 

o. Research to select the cul tural gro up s for 

studyi ng existing or possible resource use 

patterns, tr aditions . combinations and 
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relationship as it is clearly impossible to study 

a ll . of highest priority are those use patterns 

and knowledge syste ms that are changing most 

rapidly or disappearing and groups that have 

successfully adapted tradi t ional techno logies and 

resource use patterns in developing market 

opport unities. 

1.1 . 5.3 The Biological Aspect of Conservation 

The state of knowledge of biological diversity suggests 

that the mo st basic research requirement is to gain a 

better, more comp le te sense of "what is out there." At 

the same time, we need to know more about how biological 

diversity is 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, o r gan i se, 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 

Moni toring 

Succe ss ful, long term conservation of an area or 

ecosys tem relies on knowledge of its biological diver s it y 

coupled wi th 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 

biolog ic a l characteristics: the genetic strains, species, 

and eco logical 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. Fu I I 

understanding of biological diversity, even in a small 

area, is a task requiring decades, if not centurie s, of 

inten s ive research. Biological surveys, inventorie s, and 

monitoring can, however, provide the basic knowledge 

required to enhance local scie ntific and technical 

expertise and to initiate sou nd conservation strategies. 

Bi olog ical surveys, f oc using on species diversity , are 

ne cessa ry on both national and global scales . National 

biological inventorie s provide a finer-grained view of 

bi olog ical diver s ity a nd can be u sed to establish 

nat io nal conservation programs and policies, whereas a 
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global s u rvey wi II provide much needed informat ion on the 

extent, distribution, status, and fate of biodiversity 

wor ldwi de. Suc h a survey can serve not only to tell us 

the status of bi odivers it y, 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, so me of which are unknown, whi Ie others are 

lo cally known but ha v e potential for much wider use. 

Inventor ies and surveys also provide base I ine data 

against which changes in biological di versity and 

env i ro nme ntal impa cts of dev e lopment projects can be 

monitored and traced, respective l y. For all groups of 

organisms, sampling those that occur in threatened 

regions is of specia l importance because natural 

communiti es are being altered or destroyed so rapidly . 

Large number of e nd e mic species are being l os t in the 

world's critical centre o f e ndemi s m, o r " hot-spots" 

(Myers 1988). In cases where immediate i nformat i o n on 

area-species diversi t y i s needed , new rapid assessment 

methods may be required Roberts, 1991) . Part icularl y 

in s pecie s rich areas but throughout the developing 

nations and in threatened habitats world wide , inventory 

and preservation are of immediate and critica l 

importance. Finally, the screening of plants , animal s . 
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fungi, and microor gan isms for features of potential human 

be nefit s s houl d be systemati ze d and accelerated thr ou g h 

s tr eng th e ned programs. 

1.1.5 . 3 . 2 Site Specific Research 

Prog res s toward truly sustainab le land use systems 

requires information on the effect of mana geme nt options 

on the ecosystem dynamics. To advance the understanding 

o f ecosystem co mposition, str ucture, and function; to use 

this kn owledge to link basic and applied research, 

sustainab le land use and development and the co nservation 

of bi o logical diversity; and to provide baseline data for 

environmental mon itori ng , long term ecological res ear ch 

s hould be s uppor ted at selected si t es in developin g 

nations. 

1.1.5.3.3 Conservation Biology Principle and Methods 

Research on biol ogic al diversi ty in dev e loping countries 

s hould focus on the application and further development 

of the methodologies and p rinc iples o f conse r vation 

biology. Most of the principles and co ncepts are 

developed by the developed nati ons and as a re s ult the y 

s hall be tested and compared for elucidating principles 
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tha t can be more wide l y and appropriate ly appl ied to 

developing na ti ons. 

1.1. 5 . 3.4 Susta i nable Use of Biological Resource s 

Research should be conducted on strategies for the 

s usta in ab le us e o f biological diver s ity and for returning 

so mething of the value of biodiversity to developing 

countries . Sustainab le use implies that current human 

needs should be met without degrading the resource base 

fo r future generations . 

1.1 . 5 . 3 . 5 Restoring and Ut ili zing Degra ded Lands 

Research on the restoration and utilization of degraded 

lands and ecosyste ms in developin g co unt r ie s s hould be 

given incre ase d support. Current ly, only a limited 

theore ti ca l foundation ca n be applied to site 

restoration, and t here are very few cases in which t hese 

t he o ries ha v e been tested. 

1.1.5.3.6 Information Needs 

To enhance the avai l ability and application of scientific 

information for the purposes of managing and conse rving 

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 

i ss ue of biodiver s ity has managed to draw th e 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 tha t research on developing computer 

databa s es 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 pri o rit y in research agenda for co nser v ing an d 

managing biodiversity. In the above respect, therefore, 

an y effort mad e t oward s developing an infor mation system 

to suppo r t biodive r sity studies will be useful to various 
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gro up s a t local , national and international leve I. 

Hence, th e reason for choosing the subject f or the th esis 

and efforts at designing prototype information support 

sys tems f o r bi odiversit y studies relating to Ethiopia t o 

fill the ga p in knowledge in this area. The demand for 

s uch work is indeed very pressi ng for Ethiopia. Before a 

di s cussion on Ethiopia's biodiversity and cu rr e nt 

co nse rva t ion and manage ment s tr ategies, however, it i s 

esse nt ial that we see genera l informat io n need s for 

biodivers ity conservation research and biodi versi t y 

conservation and management . 

1.1.6. Information System Needs for Biodiversity 

Conserva t i on Research and Bid i vers i ty Conserva t ion 

& Management 

Informat io n on the exte nt , s tatus, va lue, use , and 

pres ervation of biological diversity must be coordinated, 

accessible, and appl i cable. This is e s pecially important 

in developi ng nations, whe re inadequate infrastructure . 

information t ec hnologie s, and networks ca n be primary 

co ns t ra ints o n research a nd effective co nservati on 
, 

activ itie s . Information mu s t both be made availabl e to 1 

and draw on the work of researchers . reso urce agencies. 

national institutions . and non-governmental organiza t io ns 
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in develop ing co un t rie s . The rapid evol u tion and 

increasing availability of information technologies, in 

particular personal comp ut ers and geographic information 

sys tems, have s ignificant implication s for the conduct 

a nd app l ica tion of biodivers it y re la ted research. 

Information network s do not only allow in -cou n t r y 

r esea rche rs to t ake advantage of t he wo rk of ot her 

s cientists but give them a greater sense of purpose and 

a broader under standin g of the context in which the y are 

working . This knowledge is especially important to 

sc i enti s t s wo rkin g in the same region, in si mi lar sys t e ms 

from different r eg i ons , and on elements that mov e between 

reg i o ns . Determining and coordinating local, national, 

and regional information needs , however, represent major 

chal lenges. Co mputer inventories, remote s ensi ng devices, 

and identification a nd c la ssification programs f ac i l i tate 

researches on b i odiversi ty. Generally, to enhance the 

availability and application of sc ientific informa tion 

f or the purpose of managi ng and co nse r vi ng biological 

d ivers ity , the f o llowing actions are needed. 

1.1.6.1 Developing Computer Databases and In ventories 

Resources s ho u ld be devoted to the development of 

compute r databases, inventories, and informati o n network s 

for efficient co ll ect i on . storage , retriev al . 
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dissemination, and utili zation o f information. Support 

should be given to the improvement of inter in s titu ti onal 

coordination, system design, and operational 

administration through the es t abl i shme nt of national 

biological institu te s o r equivalent centres. 

As conservation faces greater competition for resources, 

t he need for coordinat ion and shared informat ion to 

prevent dupl icat ion of efforts becomes paramount. To 

select and design new rese r ves, effic iently man age and 

monitor ex i sting re serves, take advantage of 

opportunities for sustai nable land use and restoration, 

and coordinate ex-sit u conservation efforts, researchers 

and administrators mu st have access to info r mat i on on t he 

class ifi cation, distribution, characteri s tic s, status, 

and ecological relationships of species . Much of this 

information, if it exists, is sca tter e d a n d difficult to 

obtain. The development o f computer databases and 

inventories woul d be a major factor in overcomin g this 

constraint. National biological institutes ca n provide 

a central location for the se database s, inventorie s, and 

information netwo rks and promote the inter-in s titutional 

coordination necessary to their success. 

Computer based systems specif i c a l l y for the long-ter m 

management of information nec essa ry for the co nservation 
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dissemination, and utilization of information. Support 

s hould 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 ne ed for coordinat ion and shared informat ion to 

prevent dupl icat ion of efforts becomes paramount. To 

select and design new reserves, efficiently manage and 

monito r existing reserve s, 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, 

and ecological relati onships 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 s ucce ss. 

Computer based systems specifically for the long-term 

management of information ne cessary for the conservation 
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of biodiversity are available. In the Uni ted States, 

these include the Heritage and Conservation Data Centres 

(CDCs) of the Nature Conservancy; the databases of 

botanical gar dens, arboreta, museums, herbaria, aquaria, 

and zoos; the breeding bird and waterfowl su rve ys of the 

u.s. Fish a nd Wi ldl ife Service; the Christmas Bird counts 

of the National Audubon Society and the l epidop tera 

surveys conducted by the Xerces Society. Notable 

examples in other countries are the databases of INBio in 

Costa Rica. 

The Nature Co nse rvancy's Conservation Data Centres are 

continually updated inventories of the most significant 

biological and ecological features of the country or 

region in whi c h 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 Conservat ion Data 

Centres now operating in the Western Hemisphere employ 

th e same methodology and computer hardware (NAP 1992). 

A quite different exa mple is Tropicos, the botanical 

database of the Missouri Botanical Garden, which serves 

a s a tool in systematic research and in the production 

and revision of flora. It includes programs for managing 

herbaria, pr oducing 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 l ists, 

chromosomal analyses, and information on the taxonomic 

status of specimens. 

Jenkis (1988) lists the following principal use s of these 

kinds of data: 

o. facilitating continuing inventory by organizing 

data well enough to determine what is and is not 

known; 

o. sett ing and revising conservation priorities 

through an ever improving picture of the re lat i ve 

endangerment and status of species, habitat s, 

etc . ; 

o. selection and design of reserves through the 

identification of areas containing critical 

spec ies or habitats and an understanding of their 

ranges and needs; 

o. facilitating more efficient and sophisticated use 

of land protecti on methods by conservation 

administrators: 
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, 

o. monitoring and managing biological elements 

/ s pe c ie s, communi ty t ype, or o th e r fe atur e o f 

interest/ by enabling users to make rapid field 

a ss es s ments of their status and ecological 

re s ponse to management options; 

o . site management; 

o. providing information about sensitive sites and 

project design requirements to developers and 

d e ve l opme nt a gencie s in the planning pr oc e ss ; 

o. providing real data for envir onmental impact 

analysis and review; 

o. providing access to add itional information by 

including references to original sources, 

published and unpublished documents, profes s ional 

source s, mu s eums/institutions , files, data ba s e s , 

and maps; 

o. providing data for extrapolation in predictive 

mode 11 ing; and 

o . providing field localities, biogeographic 

information, and other baseline data necessary 

for researc h concerning conservation priorities; 

Given the myriad applications of a coordinated, well­

de si gned, and well-maintained databa s e network, thi s wi 11 

clea rl y be a n impo rt a nt t oo l f o r de vel o pin g cou ntri es . 

Fortunately, the example s cite d abo ve, as well a s most 
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others, can be run on personal computers that do not 

require lar ge inve stmen t s in software or hardware. 

1.1.6.2 Adopt Remote Sensing and Geographic Information 

Systems 

The data from remote sensing techniques, coupled with the 

data manag e men t ca pa city of geographic information 

systems (GIS), offer unprecedented opportunities to 

assess and monitor ecosystem processes. 

No one source of remotely se nse d 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 In 

tropical surveys . High reso l ution sensors, for example, 

the Landsat MSS ( Multispectral Scans) and TM ( Themat ic 

Mapper), the system probatoire d'Observation de la Terre 

(SPOT ), air cra ft scanners, and mapping ca mera s , are 

needed to re cor d spectral and spatial information to 1 in k 

intensive field level ecological studies to forest 

commun i t y and biome level assessments (NAP , 1991) . 1 n 
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regions with frequent cloud cover, active microwav e 

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 

info rmatio n in a geographical l y referenced format. 

Informatio n on soils, topography. climate, distri bution 

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 

se nsed data ( Barley, 1988; Sco t t et al., 1991a, 1991b). 

Gap analysis identifies gaps in the network of protected 

areas and compares these against th e background of the 

distributions of ecosystems, vegetation types, and plant 

and animal taxa. Gap analysis can reveal priorities for 

conservation in a more svstematic 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 communi ti es from becoming endangered, 

allowing sca rce human and financial resource s to be 

applied more effectively. 
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Other appl icat ions of remote Iy sensed data are al ready in 

use and producing much needed information on the stat us 

of re so urces in tropical regions. Remote se nsing was 

used, for instance, to estimate availab le habitat for 

mi grat ing birds in the Yucatan of Sout her n Mexico 

(Green et al., 198 7). In Thai land Vibulsresth (1986) was 

able to differentiate "disturbed" from "undisturbed" dry 

dipterocarp forests. Perhaps the mo st notable use of 

remote sensing data was the publication in The New York 

Times of images of the burn in g 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 the ir access to professional colleagues and to 

information in their field . Researchers on biodiversity 

in developing co untries face specia l difficultie s 

(NAP 1992) . Tr aditiona l sources of scientific 

information, libraries, mu se ums, universities often lack 

the resources to maintain up t o date collections and to 

disseminate the findings of their own researchers. The 

cost and inconvenience of travel to scien tific meeting s 

and conferences can be prohibitive; modern communication 

technologies are often unavailable . As the need for 
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scient ific informat ion on biological diversi ty grows, and 

as th e vo lume and qual i ty of informat ion increase, 

scient i fic networks must keep pace. These networks 

s hou ld serve to improve communication among -scientists in 

developing co untries, between scientists in different 

countries, and between scientists in the developing and 

developed world . 

The f o llowing s teps, if taken, can improve communication 

among scientis ts in developing countries and would 

directly promote the formation and strengthening of 

network (NAP, 1992): 

o. improve acce ss to bibliographic resources and 

other databases by providing scientifi c and 

educational institutions with funds for journal 

s ubscriptions and book purchases 

o . s upport th e publications of findings in 

international journals and local publications, 

especia ll y thos e in vernacular lan guages( a 

considerable amount of data on the flora of many 

countries has gone unpublished for lack of funds) 

o. s upport the publ ication of newsletters 

o . finance the compilation of a world wide directory 

of indiv i duals working i n the area of local 

knowledge systems, and s upport the preparation 
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and publication of annotated bibliographies on 

se lec ted top i cs related t o l oc al knowled ge 

o. s ponsor local , nati o na l, and regional workshop s 

and conferences on biological diversity. 

1.1.7 Biodiversity:A Glimpse of the Situation in Ethiopia 

I. Ethiopia has a large wealth of natural re sour ces; and 

among t hem are the flora and fauna of the co unt ry. 

The diversified and the wide range of habitat in 

the country has favoured the existence of varied 

spec ie s of wildlife and bird li fe . Types of wi Id 

lif e species in Ethiopia range from the smallest to 

the large s t land I iving mammal in the world. The 

distribution of wild life in the countr y ranges 

fro m the desert type ecosystem to sub-desert, l ow 

land and mountain fore s t to sub-a lpine and alpine 

regio ns . The wild life d o foll ow these ecological 

patterns in their distri bution a nd are found mainl y 

in the sout h and south west bot h in number and 

variety of spec ie s . 

2. Wild fauna and flora o f Ethiopia are critical to the 

co nt inuing funct ions o f va r ious natura I pr ocesses 

o n wh ich the country's popul a tion depend . as a 
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store of genet ic material with many and varied 

potential uses to man, and as a he ri tage. 

3 . Many forms of Ethiopian wildlife are especially 

adapted to the environmental conditions of the 

extensive Ethiopian highland massifs. They are thus 

especially valuable as a genetic resource for 

future land use planning within Ethiopia. Such 

genetic materials specifical l y suite d t o Ethiopian 

conditions does not exist el sewhere 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. 

4. Wildlife can and does make significant and tangible 

contributions to the national economy through 

tourism, hunting, wildlife products (medicine, 

perfumes. hone y and wax, timber and other 

product s), ranching and farming. 

5 . Wild lif e makes significant but intangible 

co n t ribu tions to the main tenance of natural 
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ecological processes on which man depends. These 

contributions are taken for granted, 

critica l to man 's continued support 

environment in agricult ure and forestry. 

but 

by 

are 

the 

6. Systems of Wildlife Conservation Areas, comprising 

National Parks, Sanctuaries, Wildlife Reserves, 

Controlled Hunting Areas, Wetland Reserves and 

others. have been e s ta b li s hed some two decade s 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 

for the 

membership of the International Union 

Conservation of Nature and Natural 

Resources [IUCN 1 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 Conse rvation Areas, 

particular attention has been paid to those endemic 

s pecies and their habitats that are only to be 

found in Ethiopia, and for which Ethiopia has total 

responsib i lity to the world. 
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7. 

_....at" ..... _________ _ 

Respon s ibility for the continued existence of 

Ethiopian wildlife rests in a large measure with 

the Ministry of Nat ural Resources Development and 

Environment Protect ion in part icu lar through its 

Wildlife Conservation Organi zation, as wei I as with 

some other Gove rnment and Non-Government 

Organizat i ons . The broad object ive of the 

Ethiopian Wildlife Conserva tion Orga ni zation is the 

cons e rvation o f the natural Wildlife of Ethiopia. 

Thus informat ion as to which areas of land deserve 

special protection has to be made available. 

8. A policy document towards the sustainable development 

of the ecological resource base through the 

s ubsequent impl ementation of a policy aimed at the 

preservation o f genetic diversity and the 

s us tain ab le utilization of the biological resources 

has been prepared by a task force establ ished by 

the Prime Minister and is now under discussion as 

per the requirements of 

Co nvention. 

the Rio Biodiversity 

The Gove rnment of Et hiopia as well as ot her o r ga ni zat ions 

ha ve ge ner a lly given due attention t o the pro tection o f 

wild life of the co untry, and necessary infra st ructur e 

s uch as re s ponsible Gove rnment 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, result s 

have not been up to expectations. Among the possible 

reasons for the short falls, the followings are the major 

ones: 

1. Inabi I i ty to maintain sufficient and representative 

areas of biodiversi ty together wi th 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 ma de for expansion of the wildlife 

conservat ion 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 lit t Ie knowledge among the people of the 

part played by wildlife in their daily lives, a nd 

part icular Iy in the maintenance of vi tal natural 

e cological processes. as a store o f genetic 

material for future utilization by man and in the 
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3. 

economic development of the country. 

Population explosion, hunger, poverty, and 

malnutrition which are potential hazard s of 

biodiversity conservation and these need to be 

solved by the committed efforts of the national and 

international community. Wildlife conservation 

shou l d be integrated wi th other forms of land use 

in Ethiopia, for efficient and effective use of the 

cou n try' s natural resourc es . Hence . t he need fo r 

an integrated mana geme nt of the utilization of l and 

and its natural wildlife components in the areas of 

cultivation, forestry, pastoralism, wildlife, 

industry, urban developments, mining, 

storage, power production and other 

water 

human 

activities. 

4. Failure to take a complete stock of all aspects of the 

environment on which the Ethiopian people depend 

for their livelihood (including the components 

comprising wild living p l ants and animals). 

has resulted in: 

This 

--in complete knowledge about the extent , s tatu s. and 

usefulness of the genetic diversity of Ethiopian 

indigenous fauna and flo ra: 

--pr oblems of adequately characteri zi ng, 
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5. 

classifying, and evaluating traits of indigenous 

species due to information gaps th at need to be 

filled in by t aki ng inve ntor y and keeping an 

updated rec or d of them; 

--f a ilur e to get a nd protect patent rights of 

existing but unidentified s pecie s due t o 

in ade qu ate avai labi I i ty of informat ion about their 

genes and l oca l uses. 

-- absence of a ny base line data against which 

monitori ng and scree ning is made. 

Absence of 

institutions, 

an environment 

NGOs, industry 

for 

and 

governments, 

individuals 

working together as stewards of nature's dive rsity. 

This would imply t he need for mai ntain ing an 

information network betwee n and a mon g the 

coordinating e ntities . 

6. Failure to deve lop an alternative source of fuel 

supply to avoid destruction of trees and shrubs for 

fuel and t he inadequacy of knowledge of lega l 

measures and implementation aga in st the 

maltreatmen t of wildlife. 

Inefficient explo it ation of wildlife products and 

failure to assess t he full potenti al for gene rating 
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income from wildlife produ cts, hunting, and 

tourism. 

8 . Absence of efficient monitoring mechanism. For 

instance, the utility and capability of remot e 

sensi ng technology and geographic information 

system are not well tapped. 

9. Absence of efficient and effective information system 

to s upport the activities involved relating to 

biodiversity conservation and related matters. Th e 

problems that exist in this regard include: 

- Problem of get ting timely, reliable and consistent 

information on the true status o f wildlife 

resources (as e ndangered, extinct, common, a nd 

rare) , their habitat (as to forest 

deforestation a nd degradation) wh i ch are relevant 

for car rying out practical mana ge ment a nd 

formulation o f plans a nd s trat egies; 

- difficulty in realizing information exchange 

between and among localities, regions, 

countries, a nd organizations (both inside 

and out s id e 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, a nd interested 

individuals), Access to information on the plant 

genet i c 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 the y 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 e,nsuring 

s us tainabl e utili zation of the biodiversity of the 
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country in genera l and the wildlife resourc es in 

particular. 

considering 

This proposition is further reinforced by 

the overall activities performed by 

organizations (Government and non-Government) co ncerned 

with biodiversity . These activities include: 

- identifying, registering, and maintaining record s 

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 trai ts, 

are endangered, rare, common, and near l y extinct; 

- adequate l y characterizing and classifying of 

biodiversity components; 

- providing information for ensuring sustainable 

ut i I i zat ion; 

- keeping the community aware of f he 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 

s ys t e ms would make the task efficient and permit the 

provi s ion of other additional services . Hence, the 

ju s tification for the thesis proposa l for designing 

p ro t ot ype databa s es and information retrieval system on 
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biodiversity of Ethiopia. More specifically the 

information system when established would permit 

addressing th e following issues: 

1. At pre se nt it is not po ss ible 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 

spec ies. Such information is needed for var i ous 

purposes such as; natural resource development 

planning, environment protection manage men t , 

tourism planning, land use planning . In the 

absence of such organized information, current ly, 

questions such as the following cannot be answered 

efficiently and effectively: 

Which plant and ani mal species are to be found in 

suc h and s uch habitats? 

- What is the current status of the habitat -

e ndangered or nearly non-existent ? 

- How accessible the habitat is? what lodging 

facilities are availab le in the vicinity" What 

means of transport one may use? 

What calamities are happening frequently in the 

region " 
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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 s uch queries . 

2. It is impossible to find complete information about 

the types and true status of the country 's total 

wildlife. It is a l so difficult to find adequate 

c haracterization and classification of wildlife 

elements. Consequently at present it i s difficult 

to respond to queries about a plant/animal species 

such as: 

- Name of the plant/animal local and sc ientifi c ); 

- How many species are there? 

- What speci al trait does it posses or has acquired? 

- What are the different uses of it? (medicine, 

perfume, food, oi 1, timber, construct ion use, 

fuel, ecological va lue , tourist attraction, 

scie ntific use , and others). 

- Which ecological zone does it belong to? 

43 



Which cli mate/soil/seasons does it require for 

healthy development? 

Wha t is it s current s tatu s? (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 s uch questions. 

The proposed informat ion sys tem is expected to respond to 

such queries. 

3 . The current situation does not also lend itself to an 

efficient information exchange between and among 

localitie s , countries, and concerned organizations 

both indigenous and external. As a result, ther e 

is an informat ion gap that needs to be fi lI ed by 

search ing sources (data banks) located elsewhere. 

The proposed system would facilitate information 

a nd data exchange. 

4. Some of the existi ng information systems are manual : 

and it is difficult to provide efficient and 

eff ec tive serv ices. Searching for the app ropri ate 
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material and retrieving the desired information is 

time consuming and involve s much effort. Moreover, 

the information retrieved is often 

- not prepared and presented wi th the di fferent 

user gro up s in mind ; 

- incomplete as to the content; 

- not easy to replicate; and 

- inhibits multi-use. 

The proposed informati on 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 f orms, and produce 

different information products f or dissemination to 

users . The benefits that may accrue from the information 

system will include: 

1. Multipurpose databases, cove rin g documentary 

materials, profiles of experts, institutions, ongoing 

research projects, information systems, numerical 

data, object- oriented descriptive records on selected 

species of fauna, flora, and sys t ems of wildlife 

reservation ( habitats ) . 

2. Provi s ion o f information about researches a nd 

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

information (SDI) service; 

3. Searc h a nd retrieval of informatio n to respond to 

var i ous types of inquiries as indicated above; 

4. Producin g publications on biodiversity topics 

5 . Access from remote terminals to the central 

b iodiversity databases; and 

6. Possibilities of information exchange through on lin e 

access, on diskettes. 

I t is in this context that des igning of an informat ion 

s upport system for biodiversity studies on Ethiopia i s 

justified. 
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1.2. STATEMENT OF THE PROBLEM 

As it is explicitly stated in the previous sect ion 

(section 1.1.6 and " 1. 1. ?) , to~nha(lce the availability 

and application of information for the purpose of 

managing and conserving piological dive rsity, -the 
1 

existence of the following things are essential: 

1. Entit"ies listed on page 26 and 27 

2. Information networks between and among biodiversity 

concerned age ncies/institutions. Networks sa ti sfy 

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 

technol ogies); to provide an efficient means of 

transporting large volume of data among remote 

locations; and to provide distributed data 

collection and central management of res ou rces. 

Those resources and services stated are of 

particular importance to biodiversity researchers 

in developing count rie s who are relativel y short of 

finance and convenient means of transport to attend 

scientific meetings and conferences; opportunities 
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for modern commu n i cat ion techno lo gies; and modern 

information services which maint ai n upto date 

collections and disseminate the findings of their 

own researchers as well as outside counterparts. 

As the need for scie ntifi c information on 

biological diversity grows, and as the volume and 

quality of informati on incr ease , therefore, 

biodiversity information networks must keep pac e . 

Despite their necessity and usefulness In managing and 

conserving biological diversity, the facilities mentioned 

above do not currently exist for the benefits of 

biodiversity researchers as well as other user s . 

Consequently, all the services and uses mentioned above 

cannot be realized primarily for lack of an efficient 

information serv i ce system which can help to actualize 

the possibilities into real service and use. There is 

also as yet no effort towards t hi s end in this area. 

Hence, the justificat i on for taking up the project. 

1 .2.1 General Objectives 

The overall aim of the study is to gain an understanding 

o f the essence and different ramifications , of 

biodivers ity res ear che s; to exami ne majo r 

activities/fun ct i ons perf o rmed by in s titutions and 
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agencies concerned with biodiversity; and to design a 

prot o t ype informat ion s upport system that ca n 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 s tudy 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. 

o . assessing the major activities of biodiversity 

related government and non-government 

organiza ti ons, s uc h as: The Ethiopian 

Wi Id life Conservat ion Organi zat ion [EWCO], The 

Plant Genet ic Resources Centre [PGRC], The 

Ministry of Nat ural Resources Development and 

Environmental Protection, 

Wildlife and Natural History 

The Ethiopian 

Society [EWNHS], 

The Ethiopian Tourism Commission, Food and 

Agricul tural Organization of the United 

Na ti ons [FAO], the International Union for 

the Conservatio n of Natu re and Natural 

Resources [IUCN], United Nation Environmental 

Program [UNEP], Centre for Reproduct ion of 
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Endangered Species [CRES), ILCA, AAU (Arat 

killo plant and animal herbar ium), Wondo Genet 

Forestry College, Inst i tute of Agricul tural 

Research; and Forestry Research Institute, in 

regard to biodiversity conservation and 

management. 

o. to identify t he potential users, their 

information needs, and corresponding sou rces. 

o. to identify the existing information support 

facilities and examine their contributions to 

support in planning and policy development for 

conservation and management of biodiversit y, 

information exchange among government and non-

government organizations, sensitizing the 

population about the role of biodiversity in 

improving services, identifying, clas si fying , 

and characterizing different biodiversity 

species. 

O. to identify those activities and/or biodiversity 

components that can best be s upported by , -
I 

coinputeri.zed informat ion syste m 

o . 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 sys tems. 

The above objectives will be ac hieved 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 sens itize users (through demonstration) of 

the system as to the adva nt ages 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 me nt io ned, a complete treatment of 

biodiver s ity research should consider the three aspects: 

namely the biological. soco - eco nomic , and cultural 

context which when taken together could beco me very wid e 

a nd unmanageable wi thin the short time avai lable for this 

work. The scope of this thesis is, therefore, mainly 

I imi ted to the biological aspect with so me at tent ion 

bei ng given to the other two aspects. Apart from 

delimiting the s ubject area to a manageable size, the 

biological aspect has a direct relationship with 

biodi ver s ity as compared to the other a s pects. 

Wi th regard to the informat ion support sys tem, again, it 

would ha ve been more comp l ete a nd informative, had it 

been po ss ible to integrate the geographic, numerical , and 

de sc riptive type of da t abases . Howe ve r , thi s particular 

work is confined t o the descriptive aspect for the reason 

that given the time and technology available t he other 

two were not found to be feasible. Further, with re gard 

to the implement atio n, thi s work will o nly de s ign 

prototype databases and pr opose strategies f or t he 

i mplementation. This is again because of time and 

technology constraints. On the ot her hand, once the 

foundat i on work is laid, fur t her developments will not be 
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difficult. 

Much of the data for thi s inves tigat io n ha s been 

collected from seco ndary source s . The questionnaire 

survey cove r s o nly those Ethiopian institutions which are 

di r ect l y involved o n biodi ve rsity conservation and 

man age ment mentioned earlier in this chapter. 

Nevert heless, the prototype can be used to develop 

databases of all t ypes of in s titutions, lo cal or foreign. 

1.4. METHODOLOGY: 

The methodology adopted for data collection,data 

analysis, and systemat i za tion /synthes is/ are as foll ows: 

1. 4. 1 .Data Collection:Sources and Methods 

Data were collected pertaining to the databases. The 

sources a nd methods used are as follows: 

1.4 . 1.1 Sources 

HUMAN SOURCES: Employees of the various gove r nment and 

non-government organizations , which directly or 

indirectly are involved in co l l ecting, analyzing. 

maintaining , and interpreting biodiversit y data 
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INSTITUTIONAL SOURCES: The various gove rnment and no n­

go vernment organizations (including the documents 

they generate and use). Such organizations 

include : 

--The Mini s tr y or Na tural Re sour ce Development and 

Environmental Protection; 

--The Ethiopian Wildlife Conservation Organization 

[EWCO ); 

--The Pla nt Ge neti c Resource Centre [PGRC) ; 

--The Ethiopian Tourism Commission; 

--Arat Killo Science College [AAU); 

--Alemya Agricultural University [ALAU); 

--Wondo Genet Co llege of Forestry; 

- -The Ministry o f Health; 

--The Ethiopian Wildlife and Natural Resource 

Hi s tory Soci e ty; 

--Inst itute of Agricultural Research [IAR); 

--Food and Agriculture Organization [FAO); 

--International Livestock Centre For Africa [ILCA); 

- -Fore s try Research Institute. 

DOCUMENTARY SOURCES: These include ma ps , documents on 

biodiversity, periodi ca ls , gazettes, reviews , 

abstrac t s. and o ther s 

diskettes ). 

54 

(both i n pape r form and on 



1.4.1.2 Method of Data Collection 

The methods to be used for data collect ion from 

the above sources include: observation, interview 

(wi t h checklist), questionnaire survey, and 

document searching . 

1.4.2 Population Size 

The maj or sources and use rs of biodive r sit y data 

are government and non -gove rnment organizations and 

a few others, taken together add up to a small 

number. The refore , an attempt was made to cover all 

the sources mentioned in the data collection 

sec tion. 

1.4 . 3. Data Analysis and Design Activity 

Ana lysis of the data collected: 

1. identifying entities (objects) about which 

data is to be collected for u se. 

2 . selecting attributes of the data entities of 

interest t o users. 

3. determining the relationships amo ng entities and 

their attribute s (entity, attribute, and 

relationship) 
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4. es t ablishing data and process definitions in a 

data dictionary. 

Design steps from the output of data analysis: 

5 . mapping the entities an d their relationship in to 

t he database struct ure for using mi cro CDS/ISIS, 

t ha tis 

5.1. Creating Data Definition Table 

5.2. Create Data Ent r y Wor k sheet ( s) 

5.3. Creating Display Format 

5 .4 . Crea t e Field Select Table 

6. Formulating Queries 

1.5. SIGNIFICANCE OF THE STUDY 

As discussed earlier in this chapter, th e wild fauna and 

fl ora of a ny country are critical to it s continuing 

functions of various natural processes on which man 

depends, as a s tore of genet ic material wi th man y and 

varied potential uses to man , and as a heritage. This is 

even more so to a deve l oping country such as Ethiopia 

with its wealth of fauna, flora and other biodiver s i ty 

and cultural res ou r ces . Wildlife can an d does make 

signi ficant and tangible contributio ns 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 s ignificant, 

but intangible co ntributions to the maintenance of 

natural ecologica l proce sses . 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 li ves , a nd particularly in the maint enance of 

vital natural ecological processes, and as a store of 

genetic material for future utilization by man. 

unplanned, unchecked, a nd non-sustainable 

Ind eed, 

use of 

biodiversity resources together with alteration to 

c limate and natural ecological processes have brought 

extensive land degradation, loss of habitat together with 

loss of va lu able gene tic reserves. On the other hand, 

again, being host to and nurture ground for man y endemic 

spec ies o f wildlife rarely found in other parts of the 

world, Ethiopia has also an international responsibility 

to conserve and inherit 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 

biodi versity resources to meet both national and 

internat ional commi tments. As an instrument to achieving 
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this objective, it is also necessary to take stock of all 

aspects of the environment on which the Et hiop ian people 

depend for their livelihood so that its use, 

conservat ion , and management can be planned on a 

sustained yiel d basis including the components comp rising 

living plants and animals. 

The pr ese nt study is, therefore , useful in the above 

regard , as it contributes towards the efforts mad e by 

government and non-governme n t organizations to conserve 

and manage biodiversity in the following ma nner: 

1. To select and design new re se rves, appropriately 

manage and monitor existing r eserves, screen 

organi s ms of actual and pot ential benefits to human 

and agroforestry, take advantage of opportu ni ties 

for sustainab l e land use and res t orat i on, and 

coo r di nate 

Biodiversity 

ex-situ co nservation efforts. 

planners, admini strators, and 

researchers mu s t have access to information o n the 

classifica t ion, distribution, characteri stics, 

sta tu s, values/uses, and ecological relationships 

of spec ies. Much of this information , if it 

exists, is current l y sca tt ered and difficult to 

obtain. The development of a well organi zed 

information sy s tem ( computer data bas es and 
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inventories) would, therefore, be a major factor in 

overcoming this constraint. Nat i onal inst i tut ions 

in charge of conserving and managing biodiversity 

(partly the Ethiopian Wildlife Co nservation 

Organization and partly the Ethiopian Plant Genetic 

Resource Development Centre) can host such 

databases, inventories, informat i on networks and 

promote the inter-institutional coordination 

nece ssary to their success. 

2. Information networking through the use of computers 

permits improved and efficient communication among 

lo ca l 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 is 

their ecological role? What is their status? 

augments the ability to comprehend the magnitude of 

the loss of biodiversity, prevent further losses, 

a nd formulate sustai nab l e alterati ons to re source 

depletion. Howe ve r, getting answers fo r those 
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queries is not poss ible in the absence of an 

information system that coordinates and organizes 

t he data on biodiversity into a form convenient for 

sea rch and retrieval purpose. The present work is, 

therefore, signi fica nt in that it would address 

suc h queries. 

4. Pertinent information on biological diversity is too 

sparse or sca tter ed to be of pract ical use to 

form ul ate deve lopme nt p I an s , appropriate 

conse rvation and management strategies and specific 

projects that are both successful and sustainable. 

A good deal of unpublished reports, f i I es in 

government archives, studies of limited 

distribution exists. But, the absence of a well 

organized information system (including networks) 

is primarily a constraint on research a nd effective 

conservation and management activities. To 

strengthen the entire research pr ocess, the above 

sources and other required information should be 

analyzed, organized, and disseminated in a 

systemat ic manner. The present work would be 

useful in this regarded also . It permits provision 

of se l ec tive dissemination of information ( SD I ) 

services . cur rent aware ness 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 informat ion 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 SDr services, current awareness 

services, and search and retrieval services for various 

inquiries 

national, 

efficien t ly 

or global 

and effective ly on a r egional, 

basis. Such information, if 

available, will be of special service to resource 

planners and administrators, academics, 

agricu lt ural 

/taxonomis ts, 

professionals 

internat ional 

and farmers, 

development 

researchers, 

biologists 

agencies, 

tourists, and finally to the genera l pUblic. The 

databases can be continually updated and can help in 

simpl ifyin g t he coordination of s urv eys by providing a 

regional picture o f biological diversity. These national 

and regiona l efforts, building on existing conservation 

data centres in other countries, can well add up to a 

global strategy. 

Local institutions (inc ludin g employees work ing there) 

such as the Ministry of Natural Resource Development and 
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Environmental Protection; Wildlife Co nservation 

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 

f o r: 

o. resource stock taking, better understanding 

and sustainable use of the country's 

biodiversity resources; 

o. providing policy and decision makers and 

resource admini strators with so und 

information in conserving and managing 

biodiversity; 

o. diss emination of information to raise public 

awarene ss or sensitize the peop l e to the 

i mportance of biodiversity (environmental 

education); and 

o. data exchange among organization and 

countries about biodiversi ty 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 limitation s of the s tudy , 

methodology adopted, and the sign ificance of the s tudy. 

Chapter 2 is status survey of major biological resources 

in Ethiopia and discusses the natural and socio -political 

and eco nomi c environment, the wi ldl ife resources and crop 

germplas m. 

biodive r s it y 

Chapter 3 

concer ned 

deals with su rve y of the 

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, th e procedures 

a nd activities involved in estab li shing an inf ormation 

system and method s of database design; the entities/data 

stores selected; attributes/data items of the entities . 

~nd design of the prototype databases for the selected 

cnt it ies as per the requirements of the se lected software 

(Micro!sis 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 a nd activities involved during 

sys tem development and implementation. 

Finally, chapter 6 presents the s ummary 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 co n text wi thin 
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 highland s date 
back to the Oligocene period, 40 million years ago. when 
extensive outpouring of lava began (Hi Ilman, J.e., 1993) . 
Tha t event resulted in splitting into two main blocks in 
a north-east/ south-west axis by the format ion of the 
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grea t rift valley . forming the basi s of the we s tern ( or 

northern) highlands, and the eastern (or southern) 

highland area s that remain today. 

more extens ive, though greatly 

The we ster n block is 

di sse cted by river 

act ion. especially by the Abay river or Blue Ni Ie) 

basin. The eastern block is less extensive, and has 

been considerably modified along its eastern edges by 

river action o f the Wabe Shebele basin in particula r . 

The formation of the Rift va lle y, which continues today, 

also opened up the broad funnel that is the north-eas tern 

area o f the cou ntry, and resulted in the Danakil 

Depression that i s as deep as 100 metres bel ow sea le vel 

a t its deepe st part . 

Subseq uent to, and during, these two major occurrences 

- the 01 igocene lava outpourings and the format ion of the 

Rift val le y modifications of the land surface has 

occ urred through rainfall, river erosion, glaciation of 

the highest areas ( above JOOOm ASL), and the effect s of 

a nimal and plant life - on soi l formation. 

Thus Et hiopia ranges in altitude between 10 0m BSL to ove r 

40 00 ASL in its hi ghest mountains . However. an exten s ive 

hi gh land plateaux over 2500m ASL comprises the most 

s ignificant part i. e. 40% of the co untr y . These same 

66 



• 1 . .) ... ·._ . • ·. ! . • . . ,.~.;.:..· ...... -:xz.====--.. 

areas. through their exten s ive nature and their isolation 

from s imilar areas on the co ntinent. have st imul ated the 

evol uti on of a wide spectr um of endemic s pecie s of 

wildl ife and the highland ecosystems they compri se . 

In brief, the topograp h y and geology of Ethiopia today 

present a wide spectrum of habitats and ecosystems, wit h 

their component wildlife arrays in remarkable scenery. 

2.1.2 Climate 

Although the entire country lies within the tropics i.e 

J O 48" and 18° N lat i tude and JJ o and 48° E l ongi tude ), 

the wide range of al t i tudes resul ts In considerable 

variation in climate. The climate of the hot low lands 

is dry and semi-arid In the coastal 

tropical/semi-arid 

annual temperatures 

in the deep valleys, 

varying from 20° C to 

plains and 

wi th average 

29° C. The 

plateaux have a temperate climate where the altitude 

produces an average a nnual temperature of 16° C to 20° C . 

whilst the high mountains are characterized by a cold. 

alpine climate with average annual temperature s between 

10° C and 16° C. Relative humidity is very low on the 

eastern and western plains, but increa ses on the plateaux 

from 20% in the north to 80% in the so uth. Rainfall 

increases concurrently fr om 200mm/year in the north and 
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on the eastern plains, to over 2000mm in the sout h-west 

(FAO/UNEP, 1981). The main rainy seasons las t 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. Overt ime 12 major 

catchment basins have developed, which are mapped and 

described by both Daniel Gamachu (1977) and the Nationa l 

Atlas of Ethiopia ( EMA, 1988) . 

2.1.4 Soils 

The details of the soils of Ethiopia are given in the 

National At las (EMA, 1988). Basically the highland so i Is 

are more fert i Ie and bet ter watered than the lowland 

soils. This has suppo rted the development of dense human 

populati o ns in the highland blocks, to the considerable 

modifications and eventua l exclusion or destruction of 

natural ecosystems and their fauna a nd flora. 

The situation is different in the lowlands whe re the so il 

is less fert i Ie and the rainfall i s lower than that of 

the highland b l oc ks . However. lowlands are potentially 

irrigable as the y are c lose to permanent sources of 
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water. especially, rivers. This wi 11. again, affect 

wi ldlife already concentrated there. 

2.1.5 Political Regions 

The land area of Ethiopia has most recently been divided 

into 25 regions, in addi t ion to 5 autonomous areas. 

I mmediately prior to that a s ystem 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 line s which are of 

l ittle relevance to biodivesity resources conservation 

and management. 

2.1.6 Human Population 

The distribution of the human population of Ethiopia is 

split between the densely populated hi ghlands, and 

sparse ly popu lated lowland s . Overall population wa s 

estimated at 42 million people in the 1984 census 

(OPHCC 1984). 

69 



Sixty percent of the population is estimated to r es ide in 

the highlands that comprise 40% o f th e total lan d surface 

of Et hiopia ( 1. 2 mi II i on Km2 ). Thi s gives an ave rage 

human popu l ation density of approximately 63 persons/km2 

in the highland s , and 28 persons /km2 in the lowlands . 

Such high densities in the highlands, in a cultivating 

culture, le ave little space for the l arger spec ies of 

wildlife. or natural ha bi tat for even the smaller 

species . 

2.1.7 Landuse 

Broadly speaking, E thiopia' s land surf ace can be divided 

int o three major landuse categories in relation to 

wildlife: 

intensive, mainly cultivation in the highlands 

- extensive, mainly pastoralism in the lowland s 

- areas that are le ss used, due to extremes of 

aridity or altitude 

Cultivated l ands tend to s upport the lea s t wi ldlife. due 

to the extent of the land area taken up by crops f o r much 

of the year. to the damage that larger animal wildl if e 

s pe cies exert on crops, to the effect of land clearanc e 

on natural vegeta tion. and t o the sheer numbers of peop le 

and their general attitude t o wildlife . 
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Pastoralism has less effect upon wildlife , except in the 

attempt to eradicate large carnivorous animal wi ldl ife 

species, the modification of the natural vegetation t y pes 

to increase avai labi I i t y and palatabi I i ty of grasses year 

round for the live stock, and the modification wrought by 

sheer numbers of domestic animals through their pa s sage 

and overgrazing in many areas. 

The area of the country covered under the third category 

ment ioned above is I imi ted 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 

u sed so far ; but it may no longer be apparent und er the 

situations and trends we see today i.e in unprecedented 

growth in population and development in knowledge and 

technology that can conve rt such areas into a productive 

one. 

2.1.8 Socia-Political Systems 

The syste m of ce ntralized decision making has re s ulted in 

policies of landuse being applied in a "bl anket" fashion 

over large areas of the co un try, that in fact differ very 

greatly in ecological conditions (Hillman J.e .. 1993) . 

further, the available information on t he 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 appl ication of the s e 

policies and changes in landuse. 

The policy of state ownership of l and, intend e d to 

ma x imize production and reduce the very great gap between 

ric h and poor in the country, has had the side effect of 

removing the incentives for land husbandry and lon gterm 

investment in the conser va t ion of the land and it s 

resources. 

Thus, while wildlife has benefited t o some extent fro m 

the state ownership of wilderness and authoritarian 

control of land use, it ha s also lo s t out to th e general 

effects uf the exploitative robber economy of li v ing 

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 ReI igions 

Eth iopia is dominated by two main religions. namely the 

Ethiopian "Tewahido" Orthodox Churc h and Islam with the 

first being the predominant one. A relatively s ma ll 

proportion of the population belongs to neither of the 

above religious group, being considered "animist " or of 
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"pagan " or of "t ribal religion" and occurri ng main ly in 

the !- ow lands. 

There is a ge neral abh o rrence of wildlife by both major 

groups where clean liness a nd edibilit y is concerned. 

The refore little necess it y for the hu sb andr y o f wild l if e. 

On the other hand, the wildlife of certain areas i s 

protected throu gh religion. These include pl aces of 

worship and burial . Chri stian churches are genera ll y 

taboo on the l ocated hi gh on hi II tops. There i s a 

cutti ng of trees around c hu rc hes, and the encourageme nt 

of tree growth and planting at these sites, as compared 

with the sur roundin g heavi ly utilized areas, has made 

them havens of mature tree growth , that s upport birdlife 

in particular, and to some extent other forms of 

wildlife . though usua ll y s maller spec i es. 

2.1.10 Economic Incentives 

Wild plants and animals contribut e to the d a i Iy 

requirements of indi vi dual Ethiopian people. Examples 

c an be given o f the Civet mu sk indu s tr y, fi s hing, 

fuelwood. honey harvesting, traditional house 

construction mate r ial s . the s uppl y o f traditional 

medicines. etc .. al l of which r esult from wildlife a nd/or 

req ui re wild habitats for the continuity of this supply . 
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further econo mic benefits ca n be seen In th e Tourist 

industry - wildlife viewing ( photographic safaris. bird 

watching, mount a in walking, horse trekking. river 

rafting, etc.) and sport hunting, and in the harvestin g 

of wildlif e or its products by the gover nment suc h as, 

crocod ile ranching, live primate exports, etc.; but these 

be nefits accrue to the government at the present time . 

Recent Iy new pol icies h ave been announced wher eby private 

investors can participate in such exploitation, and it is 

to be hoped that the se 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 support ing human life wi th agr icul ture 

and forestry, power production, and even the e x ploitation 

of minerals. For instance , natural wi Id vegetatio n 

regulates the mo ve men t 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 soi I rather 

than flow across the s urfac e. As a result, less erosion 

results. 

natural 

Unregulated exploitation and loss of the 

vegetation cover as fuelwood, constru ction 

timber . or in land clearance for agriculture. modify this 

process of water flow regulation. The re sults are 
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reduced vegetation growt h and l oss of that material 

resource. soil e r osion, seasonal spring and ri ve r flow. 

and reduce d transpiration t hat contributes to changes in 

patt er ns of rainfall, bo th l oca ll y a nd down wind . 

2.2 THE WILDLIFE RESOURCES 

The wildlife of Eth iopia is rich in quality , if not in 

quantity, co mpared with o ther simila r parts of the world 

(H i I I man 1993) . Present evidence suggests that the 

extensive and unique conditions in the hi g hland s , 

together with t heir isolation. l e d to the development of 

a large number of endemic species there. An indication 

of the signi f icant statistics concerning the wildlife of 

Ethiopia is given in Table 1 , showi ng the numbers of 

species and proportion of endemics in different wildlife 

groups. 
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Table 1: Summ a r y Statistics o f the Wildlife of Et hi opia 

( adapted from Hillman J. C., 1993) 

Gro up No. of 

spec ie s 

Mammals(terres.) 277 

Birds 861 

Reptiles 201 

Amphibians 63 

Fre sh water Fish 150 

Bu t terflies 324 

Plants 5,712 - 6,034 

2 . 2.1 Flora 

No . %to tal 

e nde mi c 

31 11 . 2 

28 3.3 

9 4.5 

24 38. 1 

4 2 . 7 

7 2.2 

1150 20 

The f lora of Ethiopia is st ill rather poor ly known 

(Hepper, 19 79) and a major new pro je c t t o prepare a n 

inventory of flora of Ethiopia wa s launched i n 1980 

( Hedberg , 1986). The vegeta ti on of the country is very 

heterogeneous and ha s a rich endemic element. Estimates 

put the size o f Ethiopia's flora at about 5,765 species 

(IUCN . 1986) with Bren a n (1978 ) estimating endemism t o be 

of the or de r of 20 .9% i.e. approximately 1155 species. 
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Detailed studies of the flora of Ethiopia, particularly 

an inventory of spec ie s and their distribution. is 

curre nt ly underway, conducted by the Flora of Ethiopia 

Project, based in the National Herbariu m, Department of 

Biology, Add i s Ababa University. 

Additional research on the natural vegetation of an 

ecological nature i s being undertaken by associates and 

staff of the f lora project, so me of these wi thin Nat ional 

Parks (Friis 1981, 1986, 19 87 ; Gilbert 1985, 1986; 

Lissanework Nigat u 1937; Li ssanewo rk Nigat u & Mesfin 

Taddesse 1989). 

2.2.2 Fauna 

Ethiopia is well endowed with wild animal species. 

Excellent inventories exist of the current sit uati on with 

respect to mammals (Yalden, Largen & Kock 1974-1986) and 

birds (Urban & Brown 197 1), 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 f o r mos t o f the National Parks and Sanctuaries 

(Hillman J. e., 1993 vo l.II). 
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Information on other animal grou ps is far le s s complete. 

Species lists for Ethiopia have been compi l ed by Malcolm 

Largen for Snakes, Li za rds and Amphibians 

presented in wildlife c ons er va tion compendium 

and i s 

(Hill man 1993), and he 

I ists of each group 

is currently preparing detailed 

for publicat i on . Shibru Tedla 

prepared a list of the Freshwater Fish of Et hiopia (1973) 

which was a lso prese nted in a modified form in wildlife 

compe ndium Hi I I man 1993 ) . A li st of Butterflies 

occurring in Ethiopia is prepared by Stephen Col lin s of 

Na irobi to augment the inf ormation for Ethiopia ava il able 

in Carcas so n (1 981) and Car penter (1935) . 

Generally, the results of recent inventory research ha ve 

indicated the degree to which the fauna a nd f lor a o f 

Ethiopia are still unknown. A three-week expedition to 

the Harenna Forest of the Bale Mountains, for in s tance, 

yielded four amphibians new to sc i ence, two sh rews new to 

sc ience , and a monkey and a rodent new to Ethiopia 

(H illman 19 86; Larger & Drewes 1989; Hutt ever & Yalden 

1990 ; Yalden 1988 : Yalden & Lar ge n 19 9 2). 
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2.2.3. The Wildlife Conservation Areas 

The f oc us o f wi ldlif e conservation in Ethiop ia ha s bee n 

on the system of Protected Wildlife Co nserva tion Areas 

(WCAS), concentrating o n larger s pe cies, especially 

mamma l s. These reserved area s include National Parks, 

Sanct uar i e s, Wildlife Re serves , and Controlled Hunting 

Areas. There is in addition the term "Wetland Reserve" 

in the policy (EWCO 1992) but no re served a r ea has been 

yet proposed 

Areas that 

under 

come 

this ter m. 

under each 

Wi ldlife Conservation 

one of the above 

headings/terms i s indicated in Appendix 3 categori ze d in 

to two as principal and secondary Wildlife Conservation 

Areas (WCAs). The principal WCAs include al most al l 

Na t iona l Parks and Sanctuaries, where c ha rac t erist i cally 

co nservation in some form has bee n active for some time, 

a deg r ee of development has been reac hed, and sta f f a nd 

facilitie s ha ve been assigned a nd developed. The 

principal WCAs are 13 in number, covering an area of 

32 ,000 km2 in total, or 2 . 7% of the land surface of the 

countr y . They are located primari ly in the lowland s 

surround i ng the highland block s , wi th only two in the 

main h igh altit ude a rea s ( the si mien a nd Bale Mountains 

Natio n a l Pa rk s) . The y are also main l y i n the souther n 

part o f the count r y, apart from tho s e al ong the Rift 

Va lle y, due to the ext r eme a rid conditions of the 
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northern lowlands. co mbin ed wi t h the prolonged effects of 

man In the northern areas a nd the resu 1 t in g 1 imi ted 

bi odiver sity, e s pecially where natural vegetation and t he 

larger animal species are co ncerned. 

The se condary WCAs inc lude all the Wildlife Reserve s and 

Controlled Hunting Area s . There are 11 Wildlife Re s erve s 

and 18 Co ntrolled Hunt i ng Areas, covering a total of 

approxi mately 161. 600km i or 13 . 5% t he land surface of 

the co untry. They are mainly located in the lowland s; no 

one of them is gaze tted ; and no development has occurred 

in any of th e secondary WCAs. Management has been 

limit ed to the control of activities by profe ss ional 

hunters and thei r f o rei gn cl i e nt s by o ne or two wildlife 

scouts assigned to accompany them for the fe w days they 

are hunt ing in an area. They are esse nt iall y "paper" 

WCA S with no staff . bui ld ings, resource s . or even in most 

cases any boundar y descript ion. 

Technically EWCO ha s re s ponsibility for al l wildlif e in 

Ethiopia, but in pract i ce i ts activities have been almos t 

entire l y l i mited to the WCAs , and then onl y the ~ a ti o nal 

Park s a nd some Sanctuaries . due to the lack of r esources 

fo r dealin g with wildlif e el sewhere, and the perc eption 

tha t a ll wildlife in th e end should be in the WCA s 

( Hi lima n J. C . , 1993). 
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2.2.4 The Legal Structure for Wildl ·ife Conservation 

The laws of · Ethiopia pertaining to wildlife conservation 

are detailed in Appendix 4. 

2.2.5 Research 

Wildlife r esearc h has provided the information ne cessa r y 

for decisi on making in wildlife co nse rva t ion in Ethiopia. 

It was knowledge of the considerable number of 

endemic mammals and birds in the country that 

larger 

largely 

sti mulat ed the initial interest by the New York 

Zoologica l Society (NYZS), UNESCO, IUCN, Wildlife 
Conservat i on International (WeI), and World Wildlife Fund 

(WWF) in Ethiopia, and led ultimately to the formation of 

the wi ldl ife conservat ion 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 co nserva tion management of wildlife and its habitat. 

Current research work is detailed in Table 2. 
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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 - Nechisa r NP 
SMNP - Simie n 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 . ANP: 
.Management planning 
.Swayne's Hartebeest survival .Vegetation growth parameters .Oryx & Gazelle population dynamics 

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

BMNP: 
.Management planning 1986 .Harenna Forest Expedition1986 .Simien Jackal-ecology, breeding, dispersal, genetic rodents , vegetation with respect to rodents, managt . . heather regrowth after fire .Giant Lobelia growth dynamic .Use of plants by local people 
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other instits. 
& individuals 

2.2.6. Support 

.Wattled Crane 

KMMNS: . inventory and ecology 

SSHsct: .Swayne's Hartebeest ecology 
and conservation 

YSct: .management pl a nning research 
.bird inventory, observation 

BMNP: 
.Leicester Univ. Expedition, use 
of mine ral 'horas' 1990 

.Ethiopian Flora Project , Harena 
Forest soil and vegetation stud . 

. Et hiop ian Flora Project , 
numerous flora studies 

.Univ. Gottingen Univ., alpine 
flora st udies, climate 

.Univ. ,cope nhage n , fl ora & 
conservation studies 

.Biology Dept., AA univ. ,biology 
of Giant Mo l erat, 1986 

NNP: 
.Cambridge Univ . Expedition, 
inventory 1990 

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

SMNP: 
.Kyo to Univ., Gelada ecology & 
behaviour 

The Eth i op ian Wildlife Conservation Or gani za ti on is a 

governme nt depart ment , and as such recei ves governmen t 
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support in the form of staff sa l aries, running costs, and 

capital grants for development. 

In addition it has received assistance from other sources 

ever since its inception. These have mainly been 

international wildlife conserva tion agencies No n-

governmenta l organizat ions - NGOs), with some I imi ted 

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 ski lls 

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-cl imat ic 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 spec ial 
sign ificance for Ethiopia whose predominant economic 
activity is agriculture. However, the broad range of 
genet ic diversity that exists in Ethiopia, particularly 
that of primi t ive and wi ld gene pools, is at present 
subject to serious genet ic erosion and los ses due to 
various reasons among which displacement of indigenous 
landraces by exot ic ones, predominance of genet ically 
uniform crop varieties, changes and development in 
agriculture can be cited as most important factors. 

The famine, for instance, that persisted over the years 
in some part s of Ethiopia has forced the farmer to eat 
his own seed in order to surv ive or to se ll 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 . 

erosion. 

This compounds the already existing genetic 
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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. I twas 

established in 19 76 with the following major objectives. 

- To promote the collection, evaluation, 

documentation and sc ientific study of crop 

ger mplasm in Ethiopia, East 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 

yield, better quality, disease and pest 

re sis tance. 

- To provide new crop germplasm to Ethiopia by 

means of exchange with ot her institutions. 

According l y, the main operational activities of PGRC/E 

are: collect i on of germplasmj conservation/maintenance; 
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evaluation and documentation; and exploitation of the 

- ge netic variability. 

Through active collection, donations and repatriation of 

germp la sm 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 

holding s 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 li sts; 

- s upporting plant breeders' use of germpla s m by 

analyzing the data and publishing the available 

information in crop catalogues; 

- helping the use r s of germplasm to make a ( first 

rough) se lection from the available germpl as m 

based on specific c riteria; 
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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. 

88 



CHAPTER THREE 

SURVEYS AND ANALYSIS OF FINDINGS 

3.1 SURVEyS 

3.1.1 Introduction 

In order to propose useful recommendations and an 

appro priate s tr ategy for their implementat ion, it i s 

esse ntial that existing situations in the country in 

relation to bi odiversity information sources, sys t ems a nd 

se rvices be analysed an d assessed. Therefore, this 

chapter discusses s urveys carried out on the f ol lowing ; 

-Information users (their characteristics and 

information seeking behaviour); 

- Biodiversity information needs; 

-Biodiversity information sources; and 

-Existing information service systems ( libraries 

This 

and doc umentation centres together with the 

s upporti ng facilitie s); 

c hapter also discusses the analys i s and 

findings/results of the surveys, 

co nstrai nts. 

the problems and 
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The methods used in the surveys have been discussed in 

chapter one under the methodology for data collection. 

These were interviews and discus sion with key personnel; 

observation of the activities carried out; intensive 

docu ments surveys ; and surveys using questionnaire (see 

appendix 7 ). The findings of the surveys are discussed 

qualitatively. The reasons for such treatment include: t 

-This st udy is essentially an exploratory one and 

matters are explained better in words tha n 

expressed in numbers; 

-The questionnaire responses alone could not be 

depended upon and ther e fore should be supplemented 

with the information gathered through observation, 

discussion and interviews. In fact the latter 

methods provide d greater insight into the situation 

than a mere questionnaire survey would have given. 

3.1.2 Biodiversity Information Users 

As t he survey indic a ted, the following people and 

insti tu tions represent the major users of informati on o n 

bi odive r si t y resources a nd biodiversity studies (here 

after cal led biodiversity info r mation): 
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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 
hi gh ly educated in the fields related to biodiversity 
(eco l ogists, botanists, zoo l ogists, silviculturist, 
foresters); some are, agai n, novice though they also 
specialize in an area with little relationship to 
biodiversity (like planners and policy makers, 
development agency individuals, a nd information people); 
and others are a little educated such as local healers , 
farmers, entrepreneurs. Differences in the knowledge and 
ski lis background of us ers is also reflected in the 
difference in terms of the the amount, quality, media 
for tr ansmission, and presentation style required by the 
professionals, the para professionals, non-professionals 
and the general public. For instance, germplasm 
professionals are more interested on detai led data of 
characterization for each genetic variety, expressed in 
technical terms, and in printouts whi Ie farmers and 
en t repreneurs are mos tin teres t ed on the reproduct ion 
pot en t i a I, power of resistance against hazardous 
situations, nursery techniques presented in a clear and 
compre hensible manner wi th even some demonstrat ion on the 
field . 
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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 informat ion is to se lect 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. 

Co nserva tion managers, resource planners and po licy 
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makers, t ourism agencies, international development 

age nc ie s and Wildlife Conservation Organi zations are the 

major users of su ch information. 

3 . 1.3 . 2 Information on germp l as m 

The group of users interested in germplasm informat ion 

include: ge netic res ource ce ntres , ge ne tic resource 

centre managers, r esearc hers, breeders, extensi on 

workers, a nd nutrition people/agencies. 

The requirement for germplasm information is for taking 

appropriate management action on time, researc h , a nd 

uti liz ing germp l asms by bre ed ing in the field. Germp l asm 

centre managers, fo r instance, want timely information on 

the level and "life of base and active collection for 

deciding to rejuvinate and mul t iply be for e providing 

germplasms to breeders, respectively. Managers also want 

to know general current holdin gs and storage conditions 

for taking appropriate action in relation to storage 

s pace, the appropriate biotechnolgy to us e , and 

arrange ment s for further co ll ect ion prog ramme. 

Researchers, o n the other ha nd, require data and 

i nfo rma ti o n on the charac t erist i cs of t he different 

genet ic variet ies in order to scree n out those germplasms 
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wi th selec t ed trai ts and conduct further analysis on 

crossbreeding/interbreeding. 

Farmers and private entrepreneurs a ga in require 

information on germplasm for actual use on their field 

and/or knowing the taxonomic classifications of a g iven 

germplasm, res pectively. Finally, plant ge netic centres 

abroad also want periodically information on current 

holdings in the coun tr y for planning and arranging 

exchange and disseminating updated information. 

3.1 .3. 3 Information on Individual Fauna Species 

In f ormation on individual animal species i s sought for: 

- inventorying 

-identifying and determining its habitat, 

requirement for food and water, shelter, mating and 

breeding; 

-k nowi ng its reproductive potential (no. of 

young/c lut c h per period normally); 

-knowi ng it s uses and val ues (economic, sci entific, 

a e sthe ti c, ecological); 

-knowin g the spec ie s sta tus (endangered, common, 

ende mi c, rare, indeterminate) fo r 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 

Informat ion on a plant species is generally collected for 

inventory , management, ensuring and promoting sustainable 

development and utilization. 

are enumerated below: 

The specific information 

-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 s tatus of a plant (as endangered, 

endemic, common, rare, exotic, indigenous). 
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Institutions, such as, pharmaceutical companies, the 
Na tional Plant Herbarium, ILCA, PGRC/E, FAO, 

International Board for Plant Genetic Resources Centers 

( IBPGRC) , Forestry Re s earch Ce ntre (FRC), private botanic 

gardens and individuals s uch as botanists, foresters, 

si lvicul turist, extensionist, 

researchers , academics, and 

inf ormatio n people constitute 

information. 

fa r mers, 

private 

the major 

3.1.3.5 Information on Referral Services 

local healers, 

entrepreneurs, 

users of s uch 

Information on such services are needed to identify a nd 

co ntact the documentar y a nd institutional sources a nd 

exper tise in the area . Informat i on on documentar y 

sources, institutional sources, directory of expertise 

are frequently reque s ted for by researchers, stude nts, 

instructors, 

personne I . 

information centres 

3.1.4 Biodiversity Information Sources 

and information 

Nor ma lly , inf or mat ion sources can be categori zed into 

three as documentary, instit uti o na l , and huma n sou rces. 

In respect t o the se ca tegories t he survey r evea l ed the 

fo llowing 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, inst i tut ional 

publications, conference proceedings, maps, statistical 

reports, posters and brochures/, inst i tut ional 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 

Informat ion service systems are the connectors which I ink 

users with sources. Efficiency and effectiveness of this 

linking will promote user satisfaction and ensure 

effect ive 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 in s titution s will be useful. 
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3.1.5.1 Et hi opian Wild life 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 I imi ted space, inadequate 

staff (both in number and qual i ty), and under-ut i I izat ion 

of the informat ion support facilities (one reprography 

and one micro computer) can be cited as major ones. The 

cumulative effect of all these results in poor service, 

t 

that is, almost none of basic services of a documentation t 
and information centre are provided. This situation 

presents special difficulties for external users. 

3.1.5.2 Ethiopian Wildlife and Natural History 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 soc iety managed to have a mini-documentation 

unit where periodical publications entitled "AGAZEN", 

"WALIA", newsletters and posters, research reports, and 

wildlife related books are maintain ed. 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 informat ion 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 111+, 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 operat ional 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 Ce ntre/ Ethiopia (PGRC/E) 

100 



The PGRC/E has a library and documentation centre. The 
library consists of a lar ge collection of documents on 

germplasm 

part and 

(crop, forage, forest tree seeds) and it is 

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 IV, Wordperfect, Exce II, Lotus, Foxpro and one 

minicomputer (AS/400 operating system and its program). 

Furthermore , the documentation centre is 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 

informati on with its News letter entitled PGRC/E.ILCA 

NEWSLETTER. Information delivery mechanisms used by the 

Centre include magnetic tapes and diskettes and 

extension services besides the conve n tional types. 

Except that it is I imi ted in its 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 f acil ity are reference, database 

search (bibl iographic), 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 inst i tut ions have a I ibrary and/or document at ion 

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 document a t ion cent re is we II equ i pped 

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 unpubli s hed) which would have been 

difficult otherwise to access. Moreover, this has 

created a convenient base to plan and arrange for 

exchange of materials and providing additional services. 

The existence of basic infrastructure such as bui ldings, 

materials, manpower, and machines and equipments 

indicates the importance given to collecting and 

maintaining biodiversity data by the institutions' 

author iti es, though much more needs to be done. 

-While all the institutions surveyed are perf o rming 

related ta s ks, there is little coordination and 

interre la t ion s hip among them. As a result, it is hardl y 
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possible to find comprehensive and an organized 

biodiversity information at any of the institutions 

s urveyed. 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 probl em among systems in use in 

the institutions mentioned; 

(5) lack of perception or awareness of the 

importance for improved information sys tem by 

the mana geme nt and the community at large ; 

(6) inhibiting policies ( such as free exchange of 

information on germp l asm and acquisition of 

materials a nd eq uipments freely from outside 

sour ces ) . 

In the hope that the above problem s itu a ti ons a nd 

co nstraint s wi II be addressed by the conce rn ed 

authori t ies, it i s the belief of the resear c her that the 

current information services can/will be improved if 

databases for (1) Conservation Areas , (2) Wildlife 

s pecie s ( u se ful f au na and flora), (3) Plant Germplasm 

(crop, f o rest tree , and forage seeds), and (4) Referrals 

(documentary, institutional, human sources of 

information) are designed, developed and put into 

serv ice. The design of t he prototypes f or the above 

databases are di scussed in th e s ucceeding chapters. 
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4.1 INTRODUCTION 

CHAPTER FOUR 

DATA BASE DESIGN 

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, in 

this respect, involves estab l ishing 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 feas ibi I i ty is a test or evalua t ion of the 

complete system plan. Such an evaluation is necessar y to 

define the application area a l o ng with its extent and 

compl exity, to provide the scope of computeri zation 

together with s uggested o utput and input formats and 

potential benefits. To establ i sh that the proposed 
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system is feasible, the following criteria may be applied 

(Rao 1991). 

(1) Abi lit y to meet user needs 

(2) Use of resources to generate benefits 

(3) Workabili t y of the system 

The first criterion about user needs can have mUltiple 

f o rms . In ma ny cases, users' needs cha nge a nd grow; 

users' needs can be de termined by a thorough sys t ems 

st udy or by comparing the system (to be computeri zed) to 

a similar one which has already been computerized. 

The second criterion is a comparison of resource benefits 

against re source investment (cost be nefit an a l ysis). As 

far as human resources are concerned, what needs to be 

determine d is whether the computerized system optimizes 

the use of avai lable human resources. Whi Ie implement ing 

the computerized information system, it may be necessary 

to up grade the skil ls of the existing personnel, so that 

they ca n handle input scheduling, checklist correction, 

output monitoring, etc. 

The third criterion is basic to the first two feasibi lit y 

criter ia me nti oned above. In order to find out whether 

a syste m's plan is workable, development of a working 
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model or prototype is involved on a limited basis. A 

test ca n be conducted by adjust ing the workabi 1 i ty of one 

or more aspects of the total system. 

4.1.1.2 Design of Database 

A database is a mechani ze d, formally defined , centrally 

controlled collect ion of data in an inst i tut ion 

/organization . The data records are physically organised 

and stored so as to promote s hareability, 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 . 

Logica l 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 desig n is an implementa tion-d epende nt 

exercise that uses the results of logical database design 

and further refines them according to the characteristics 

of th e 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 is, for instance , part of physical design 
activity. i 
careful database design i s essential for a variety of 

I reasons including redundancy, application 
data 

performance , data independence, data security, and ease , 
of programming. All are important factors in the data 
processing e nvironment, and all can be affected adverse l y 
by a poor database design (Brathwaite 1988). 

The two most common database design methodologies are 
data normali za tion and data structuring and the entity-
relationship me thods . The fi rst methodology i s 
representative of a c la ss of methods that take as input 
a li st 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 desi gn using the entity-relationship model lists 
the entity types involved and the relationships among 
them. This method ha s been use d in designing the 
prototype 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 questions 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, 
variabili ty, 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 shor ter "life" may be stored on current 
transaction files . On the other hand, information which 
has a longer I ife may be stored in the master fi Ie on 
tape s/dis ks. If changes are made too frequent ly, the 
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database is said to be vo latil e; o therwise it i s called 

a static one. Cost l y storage space o n disks can be 

released by keeping a careful watch on the vola til ity of 

informat ion. 

4 . 1.1.3 Access to Informat ion 

The method s for orga n iz i ng and accessing information In 

a database are built around data records. Files may be 

organized in severa l ways, depending upon the 

requ ire men t s and the availability of app r op riat e 

hardware. The design of a system includes prepar i n g a 

record 1 a you t wh i ch place s togethe r related data 

element s. 

4.1.2 Deve l opme nt of Informat ion Syste m 

After co nsider ing all the se d es i g n aspects, the sys tem 

analyst guides t he programmer to de velop the nece ss ary 

sof tware. This again depe n d s on the operating syste ms 

and the hardware . 

It is nece ssa r y to unde rsta nd. at this stage, the 

physical flowof t he data and thei r usage. The last s tep 

I n th e development process i s full scale i mp lementation 

toge ther with comprehensive training and in str uction s to 
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the user. Adequate user education is a must for the 

successfu l running of any computerized system. which can 

comprise of input preparation, check l ist 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 I imi ted to database 

design with some attempt to assess feasibility and 

indicate possible s t ra t egy for developing and 

implementing it. 

The procedures adopted to design the prototype databases 

are 

- statement of design objective 

- identifying and defining constraints and 

requirements 

-def inin g the entities on which records are to 

be maintained 

-identifing and describing the attributes for each 

of the ent it ies defined (i t s informat ion potent ial. 

its data source . and the val id 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 objecti ve in designing the prototype databases is to 
demonsrate prov i s ion of information on conservation 
areas , individua l plant and wild animal species, plant 
germplasms, and referra l s ervice s . 

4.2.3 Requirements of the System to be Designed 

Defining requirements is both logical and essential since 
the y are ba s i s against which the syste m's efficiency and 
effecti venes s is tested and evaluated. Therefore, 
con s i dering the above ge neral objective and s ome other 
factors revealed during the s urvey. the sy s tem to be 
de s igned shall fulfil the following requirements: 

- the system sho uld not frustrate current as well as 
potential users I.e. it shoul d be convenient and 
easy to be used by an ordinary people 

-the s y s t e m s hould not create mu c h burden on data 
entry people 

-the s yst e m' s outputs s houl d be meaningful a nd 
presented in a wa y u s er s ca n un de r s t a nd e as il y 
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-the syste m s hould not be too expensive as compared 
to th e benefits it promi s es to g i ve 

-the sys t em s hould be able to accept va rious queries 
on conservation areas and wildlife ; proce ss them 
and provide for timely, accurate , and relevant 
data; gene rate periodical reports use ful f or 
conservation administrators and managers 

-it should al so be able to accept quer ies on 
documentary, in s ti tu ti onal, an d expert profile s and 
provide for bibliographies and dire ctor ies on the 
screen or in printout 

-it s hould also be able to ge ne rat e labels for the 
pla nt and animal specimens, inventory lists of 
p l ants an d anima l s; and finall y 

-it should be able to provide selective infor mation 
dis s emination (SDI), current awareness services, 
abstrac t s and indexes , and information analysis 
and consolidat ion se rvices. 
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4.~.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 or 

t ran s a c ti on s and manipulate the database s 

accordingly; administer the databases; design and 

develop necessary programs; 

-lack of finance and the appropriate machines and 

equipments; 

-ab sence of a conducive environment to develop and 

ge t the service from databases (that is to say 

users' and institutions' author itie s awareness of 

the value and use of information and computer is 

not up to expectation); 

The above situations, if overlooked in the de sign 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 a n object, real or imaginary, 

which can be thought of as having a distinct and 

identifi a ble existenc e . Entities are the objects which 

underlay all corporate functions. The data collected and 

processed wi thin the organization represents 

info rmation about those objects relevant to 

i nstit u t i o n activ itie s (Brathwaite 1988) . 

the 

the 

Entities can be described in terms of their attributes. 

Di fferent views of the same ent i ty can be obtained by 

s electing different attributes of that entity . A 

colle c tion of attributes which provide a complete 

description of an entity in a particular role i s called 

an entity class. The obje c tive of data modelling is to 

identify the complete s et 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 it s own right and interacts with 

other conceptual objects th rou gh well-defined entity 

r e lati ons hips ( Br a thwa i te 1988) . 
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from th e s urv ey analysis ( see c hapter J), the fo llowin g 

e ntity types were id entified: 

-Conservatio n Area (National Park) 

-Wild animal species (fauna) 

-Tree s 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 

informat ion sys tems) relating to each of the selected 

e ntitie s were identified and defined. An attribute is any 

property or characteristic of an entity which, 

indi v idually or in combination with other attributes, 

prov id es 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 attribut e in 

relation to its parent entity. 

at tr ibute definition i nclude 

The c omp onent s of an 

-The primary name and al i ases us e d to reference the 

attribute verbally and in f or mal docu ment ation 

-General descripti\'e infor mation abo u t the attribute 
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and its r ole within t he use environment 

-Symbolic reference s used to locate the attribute 

definition in th e data dictionary 

-The names of users and organizatio nal 

groups with an on going interest in the definition 

and i t s updat es 

-Re ferences to corporate documentation associated 

wit h the attribute 

-Standard characteristics of the coding schema and 

data fields for representing the attribute 

values 

-The names o f the entity c la sses which include the 

attribute as a compo nent 

4.2. 6. 1 Attribut es for the Conservation Area Database 

(TPARK DATABASE ) 

1 . CON SERVATION AREA NAME 

The name of a part icu lar nat ional park. Since 

t her e are no nat iona 1 parks wi th the same na me , 

t hi s attr ibut e will be used as record id en tif ier. 

2 . DATE ESTABL ISH ED, PROPOSED, GAZETTED 

The date. month. and year a given national park wa s 

first propo sed, established, a nd gazetted . The 

format that the values of these attributes should 
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be presented is yyyy/ mm /dd where dd refers to t he 
d ate, mm refers to month and yyyy refers to the 
year all in gregorian calendar. The y inform 
conservation ma nagers which are gazetted a nd wh i ch 
a re not; which a re proposed but not establ i s hed as 
ye t . 

3. LONGITUDE/LATITUDE LOCATOR 

The longitude/lati tude of lhe locat i on of a given 
national park when mea s u r ed from its central point. 

4 . REGION 

The administrative regi on to which a given national 
park belongs. Th e regi o nalization th at was valid 
du ri ng the ear li er regime s hall be used as sourc e 
of data for t hi s attribute. 

5 . TOTAL AREA 

The t otal area (including areas covered with water 
bodies) occupied b y a given national park as 
mea su re d in kms q. 

6 . CLI'4ATE 

The c l imate o f the environment In whi ch a g iven 
natio na l park is l oca ted . This sho ul d be exp re sse d 
In terms of mean ann ua l rainfal I . temperature 
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range, range in altitude, and the climatic zo ne it 
belongs to according to the agro-climatic zone 
clas s ification of Ethiopia. 

7.ECOLOGICAL ZONE 

The ecological zo ne to which a given national park 
belongs. The Ethiopian At las 198 8 was used for 
determining the value of this attribute. 

S . VEGETATION TY PE S 

The vegetat ion types 

given national park. 

this attribute, the 

found wi thin the area of a 

For entering data values to 

vegetation map of Ethiopia 
(Ethiopian Atlas 198 7 ) is a good source. 

9.WILDLIFE SPECIES CONSERVED 

Wild animals conserve d in a given national park 
segregated as major and other types for management 
purpose. Data for this attribute can be obtained 
from the wi l dlife compendium from the documentation 
ce ntre of Ethiopian Wild Life Conserva t ion 
Organization (EWCO). 
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10. NUMBER OF ENDEMIC RECORDED 

Known endemic animals conserved in the national 

park (only birds and mammals). Data for this 

attribut e can be found in the wildlife compendium 

of EWCO. 

11. OTHER NATURAL RESOURCE USES 

The di ff erent uses and services a given na tional 

park provides for the local people and the country 

as well (fuelwood, hotspring, fishing . ranching, 

charcoal, timber production, etc.,). 

12 . TOURISM MATTERS 

~atters found in a given national park and 

considered relevant for touri sm such as beautiful 

sce nery , 

transport 

visitors accommod ation 

facilities, information 

facilities, 

faci l ities, 

etc . ) . The EWCO as well as the Et hi opian Tourism 

Co mmi ssion are sources of data for this attribute. 

13. MA~AGEMENT ASPECTS 

"1atters that require the immediate/frquent 

attention of the manag er in charge of the national 

park or nation al parks in general. Items to be 

included are permanent staff in the national park. 

rest houses. transport facilities. developing 
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ac co mmodati o n faciliti e s, et c . 

14. DE SCRIPTORS 

Key word s/ terms for us e in informa t ion retrieval. 

15 . REMARKS 

I mportan t and us eful matt e r s left un expla ine d in 
an y of the ab ove categories may be i nc luded he r e . 

The ab ove a t tri b ut es tog e th e r with t he corre s po nd ing 
values ma ke up the TPARK DATABA SE . Th e a t t r ibutes are 
s electe d c on s id e ri ng bo th data avai l ab il i t y a nd th e 
d iff ic u l t y in handling when attrib u te s beco me t oo many . 

4 . 2 . 6 . 2 Attri but es f o r the Pl a nt Da t a bas e (TFLORA 
DATABASE) 

1. F AM IL Y 

The p l ant fami l y where thi s is kn own . Th is toge ther with 
the s ci ent ifi c name can be f il led i n la ter a f te r 
i dentificat i on a t th e Nat i o na l Herbari um o r a f te r 
co nsultatio n wit h a n e xpe rt . 

2 . SCIENTI FI C NA~E 

The Latin or Gr eek na me: use of this name a\'oids an y 
confusion with other species of the sa me loca l or 

1 2 2 



ve rn ac u lar n ame : he nce thi s attribu te is s el ected as 

r e c o r d i de n t if ie r . 

3 . VE RNACULAR NAM E 

The ve r nac ul a r name used b y loc a l peo p le , or th e commo n 

Engl i s h na me us ed to descr i be th e p l ant. The l anguage 

use d is added in bracke t s af t er th e na me . There a r e good 

I ists of ver nac u lar Ethi o p i an p la nt na mes in severa l 

languages pr opos ed by Azene Bekele Tesema. which i s also 

he lpf u l i n find i ng the sc i e ntif i c na me from t he 

ver na cular. 

4. LOCAL I TY 

The lo c a l na me of t he a rea. and co nserva tio n a r ea, so 

t ha t the place can be ide ntif i ed a nd l o ca t ed in a map . 

5 . ECOLOGY 

Infor mation r ega rding the occurrence of each s pecie s in 

the va ri ous ag r o-cli ma t ic z ones, the altit ude range , 

s pe c ifi c ni c hes In the l a nd sc ape , so il prefe r enc e , 

oc cu r r e nce of d r ought, vegetati on t ypes of the 

environment . the climate . etc . 

6 . USES AND SERVICES 

lses . ut iIi ti es and s ervices known for the plant 

whether it is used bv people in t he area . and for what 



purpose (agroforestry, food, fuel. building, medicine. 

basket making, etc.,), or by animals as food. ne s ting 

material, she lter etc. I. 

7 . DESCRIPTION 

A brief de sc ription of the plant itself including its 

type (grass, herb, climber, shrub, treel, approximate 

height. flower and bark colour, how co mmon it is in that 

place, how it appears, the bar k , flower , leaves and 

fruits, plant morpholo g y (tho rny/spi ny, single stemmed , 

multi-stemmed, 

evergreen,etc.) 

8. PROPAGATION 

open canopy, deciduous dry s eason , 

The natural a s wei I as s uitable propagation methods 

(natural, or by direct sowing, seedlin gs, stake cutting, 

suckers, air layering, st umps, grafti ng , root stock, 

etc. ) 

9. SEED INFORMATION 

Informat ion on the numb e r of seeds per ki logr am, seed 

s torage and pre- sowing treatment for tho se trees and 

s hrubs which are propagated by seed. 
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10. SEASONALITY 

The length of time the plant becomes viable 

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

II. MA:-JAGEMENT 

Suitable manage ment techniques to be applied to optimize 

tree and shrub products and services and reduce any 

negative effects such as coppic ing, pollarding, trimming, 

lopping . prunning. etc . 

12.PLANT STATUS 

The number of and the state under which the plant s pecie s 

is found (endangered, common, rare, e nd emic, exotic, 

indigenous. indeterminate as to their number, range. and 

threat situation) 

13. REMARKS 

Any other useful or interest ing information that does not 

fall into the above categories. 

14. DESCRIPTOR 

see attribute no .14 o f TPARK database. 

15. REFERENCES 

Documentary and other sources of information about the 

plant sho u ld be entered in the reference database. 
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4.2.6.3 Attributes f or the Wild Animals Databa se 
(TfAUNA DATABASE) 

1. ORDER 

Class ification order to which an animal belong s or simply 
categorize as mammal , bird, amphibian, or repti Ie) . The 
order of classification can be fil led in later by 
co nsulting experts. 

2. SCIENTIfIC NAME 

see attribute number 2 of the plant database. 

3. VERNACULAR NAME 

se e at t ribute number 3 of the plant database . 

4. LOCALITY 

see attribute number 4 of the plant database. 

5 . DESCRIPTION 

Physica l description of the size . shape, colou r, basic 
temperament, interactions with its peers and the 
environment/habitat it prefers mentioning s uch items as 
al titud e range, and topograph y (roughness of terrain and 
slo pe). s urface drainage (poor. seasonally wet. well 
dr a i ne d . etc): 
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6 .E COLOGY 

The co nservation area or ecological zone to which an 

animal belongs. If the locality field is filled in, this 

can l ater be filled by consulting the Ethiopian Wildlife 

Conservation Organization (EWCO). Peop les intervention in 

respect to the animal of interest i s also entered in the 

field. 

i . HABITAT 

The kind of vegetation (grassland , s wamp, riverbank, 

bush, forest, cultivated area etc) a nd terrain (flat, 

sloping, willy, mountainous, gorge, deser t, etc.) where 

the animal is found . 

S. FOOD AND FEEDING 

Th e main food items/diet the animal f eeds on, when does 

it s earch for its food (dur in g night or in day time), its 

feeding behaviour(in group or privately), how it catches 

and kill s prey, etc . , . This will help to carry some 

anal ys is, f or instance, the special i zed nature o f it s 

diet can be analyzed as traits of vulnerability. The 

data so urces to fill this field are publi s hed a nd 

un publ i s hed re sea rch outputs . This is a protected 

i nf ormation which wi ll be fill ed in when sources become 

available. 
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9. TERRITORY AND HOME RANGE 

The defined area del in eated for peers of this s pecies 

that serves for the provision of adequate food, a 

me chanis m for establishing and maintaining the pairing 

bond , regulation of population density, reducti on of 

interference with breeding activities, reduction of 

predat ion losses, and reduct ion of infect ious-disease 

transmis si on. Information on the area over whi ch an 

animal habitually travels while engaged in its us ual 

activit i es and if possible aspects of social structure, 

is also entered in thi s 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 sou rc e on this attribute . 

11. SPECIAL TRAITS 

The capacity to tolerate stresses/undesirable happenings 

such as drought, heat, disease and parasite s . etc . This 

attribute field is also to be filled in after consulting 

documents e.g . research reports. 
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12. BREEDING POTENTIAL 

The numb er of youngl clutch size normally produced and 

the cour t sh ip a nd mating habits . Low biotic potential, 

for in s tan ce. put s a t s tak e the long term v i abi li ty of 

the species. 

13. USE S 

The different uses a nd services re ported o r clai med t o be 

obtained (nutritional. aesthetic . ecological, economic. 

recreational. medicinal. scientific. etc .• val ues) 

14. SOCIAL STRUCTURE 

The friendship and neighbourhood habits of the animal in 

que s tion with/and across its genetic group . 

15 . MANAGEME NT 

Important management strategies drawn and/or to be drawn 

and actions ta ke n and lor to be taken suc h as protective 

laws e .g . Co nve nti on o n International Trade for 

En dangered Species (C ITES). prudence in the int rod uc tion 

of exotic specie s. predator control , hab ita t development. 

identify the hab ita t for the endangered species a nd map 

its distribut i on for monitoring, etc . 
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16. TIM E TO VIS IT 

Convenient ti me (month and hour) when an animal of 

interest can be seen. 

17. REMARKS 

Any other u seful or in teres tin g informati o n that does not 

fall int o the above categories. 

18. DESCRIPTOR 

see attribute numbe r 14 of the plant database 

18. REFERENCES 

see attribute number 15 of the p l an t database 

4.2 . 7 The Referral Databases 

The entities co nsid ered under this include documents. 

in s titut io ns, and experts. The reason for main tain in g 

r ecor d for these e ntit y t ypes is to respond to the need s 

for referral services as revealed during the survey a nd 

to meet the des ign requirements. 

Databases for these entity t ypes are treated differently 

from the previous types. The rea so n for this is the 

existence of a model database structure . ABNCD . already 

developed to handle design acti,'ities involve for each 
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one of these entities . 

AB\CD is a prototype for an integrated informa t ion 

s torage and retrieval system developed by a gro up of 

studen ts of the School of Information Studies for Africa. 

Addis Ababa Univer s ity (Abebe et al 199"). The model is 

desig ned to incorporate records for the following entity 

types: 

-Documents/bibliographical records of various types 

su c h a s book s , reports. co nference proceedings, 

analytics of monographs, analytics of serials); 

-Profi le s of institutions, research proje cts, 

information syste ms and services, and experts. 

For the sa mple record output from the database see app.8. 

4.2 . 3 The Database Management Software Used to Design the 

Prototype Databases 

In order to demonstrate so me of the services and product s 

that ca n be generated from computer databa ses of the 

entities discussed, the se lecti on of a DBMS is crucial. 

The particular s o ftware selected for use in de signing the 

prototy pe databases is the Micro CDS/ISIS (or MicroIsis) 

version 3.0+ . MicroIsis i s a ge neralized DBMS package 

designed for the management of mac hine-readable textual 
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databases, i.e. to build, ma nipul a te , maintain, and 
retrieve records fr om such databases. 

Microlsis is a DBMS sof tware package developed by Unesco 
and dis tr ibuted free of cost to non-profit orga n izations 
especially in developing countries. Since the release of 
th e fir s t version o f the sof tware in De ce mber 198 5, so me 
twe n ty thousand copies of it are reported to be i n use in 
different countries of the world, in Europe and 
deve l oping countries in particular [International 
Classi ficat ion 1993]. Surve ys by the Pan- African 
Develop ment Informatiori System ( PADIS !Uni ted Nations 
Economic Commissio n f o r Africa) [PADIS 1989 . 199 1 ] 
indicate a significant increase in use o f Lhe software in 
Africa . And the situation is similar in o t her developing 
regions of the world. 

Although Micro- I s i s was initially intended and used for 
designing and developing bib li ographic data bases, it i s 
now being used in creas in g l y In deve loping also factual 
databases and Object - or i ented databases [Neelameghan 
1992c]. MicroIsis enables : 

- defining of databases containing user selected 
fields and data elements : 

- entering new records into a given database; 

I 
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modifying, correcting and deleting records In a 

database: 

- automatic crea tion of fast access files, such as 

inv erte d files (index files) for any or all of the 

words or combina t ion of them in any or all of the 

fields in each database applying eight different 

indexing techniques; 

retrieval of re cord s from a database using simple or 

complex (including Boolean, adjacency and other 

operators) search expressions; 

displaying the list of terms in the index file 

facilitating se lection of terms to formulate search 

ex pr essions ; 

- displaying the number of hits for each component of 

the search expression: 

re-execution of earlier search expressions in the 

same or other databases dur ing a search sess ion; 

- displaying/prin ti ng 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 databa se : 

- exchanging or mergin g of records of two or more 

databases that are in compatible formats (e.g. ISO 

2- 09 format) ; a nd 

- enhancing the so ftware's capabilities through 
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programs written in CDS -ISI S Pascal langua ge, for 

example, development. maintenance and use of 

controlled vocabu laries . multiple databases search, 

retrieval and display, online public access 

catalogue, etc. 

The systems restriction s currently in effect are: 

Maximum number of databases 

Maximum number of record s In a databa s e 

Maximum record size 

Maximum number of field s defined in the 

Field Definition Table (FDT), excluding 

repetit i ons of repeatable fields 

Maximum number of lines in the Field Select 

Table (FST) 

Maximum Field size 

Maximum number of fields in a page of 

worksheet 

Maximum number of pages in a worksheet 

Maximum format work area 

Maximum size of a display format 

Maximum number of stopwords in a stopword 

fi Ie 

Maximum field size in a worksheet 

Maximum number of characters in a search 

13~ 

Unlimited 

16 million 

8000 B 

200 

200 

8000 B 

19 

20 

8000 B+ 

8000 B* 

799 

8000 B 



expression 

Field tag number 

Maximum length of sort keys 

Maximum number of literals 

Maximum HIT record size 

Maximum number of identifiers in an ISIS 

250 

I to 32.767 

256 B 

132 B 

4000 B* 

Pascal program (including all programs called 

by USES statement) 10000+ 

Maximum number of loaded programs 10 

Maxi mum 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) 

MicroIsis version 3.0+ supports multi-user local area 

network (LAN) that is, simultaneous access to a database 

by several use rs for data entry and searching. However, 

certain function s , such as master file backup/re s tore, 

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 sa me time. For 

ensuring this. appropriate , locks' are pro" i ded. 

Similarly, th e system will not allow the modification of 

a reco rd whi c h is at the same time being modified b,' 

another use r. To operate in LAN mode. parameter 14 in the 
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--- ---- ----------------------------

SYSPAR . PAR file or parameter 0 of file DBN.PAR should be 

set to appropriate valu e (see below). 

A faci 1 i t y i s provided to redefine the g r aph ic characters 

for boxes of t ype (sin g le line box) and of type 2 

(doub le line box) by modifying parameters 11 and 12 

re s pectively. 

Paramete r 13 enables Expa nded Me mory Support. The 

Expanded Memory Manager (EMM) IS used to expand the 

a mount of me mory avai l able to the s oftware. The system 

restrictions affec ted by EMM are as follows: 

Without EMM 

~axi mum number o f ins tructi o ns 
in ISIS Pascal program including 
al l programs called by the USES 
st atement 

ISIS Pascal Runtime stack 

ISIS Pascal dyna mi c string area 

For mat work area 

10000 

2000 

16932 

8000 

Wi t h EMM 

16383 

16000 

49500 

32767 

A DOS command can be executed from any menu of Microl s i s 

by pressing f6 key. 

Ne w commands have been introduce d in the pr int format 

spec ificati on; f or example, NC( n) t o move to a new col u mn 

and ~P(n) to s kip [0 new page . 
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New indexing techniques (5,6,7,8) permit a prefix to each 

index term extracted by using the exist ing techniques 

1 . 2.3 and 4 respectively. For example . if tag 24 is for 

Tit Ie fie I dan d T r = i s to be pre fix edt 0 e a c h wo r d 

extracted from the title . specifying indexing technique 

4 in the FST 

24 4 "TI ="v24 

wi ll prefix TI= onl y to t h e f i rst word extracted from the 

title. On the other hand, if the specification in the fST 

is 

248 '\TI=\',v24 

the n TI= will be prefixed to each word extracted from the 

title. 

l'sing <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 

fr om 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 

f acilitates the production of ce rtain 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 capabil itie s of Microlsis can be enhanced 

with programs writt e n in CDS -ISI S pascal language. Some 

of the avai lable programs useful In the present work 

include the foll owing: Thesl . pas, Thes:2.pas and 

Theshi .pas to interface Microlsis databa ses 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 fo r indexing 

and on-line retrieval purposes . 

The above features together wi th other faci lit ies for 

database creation, mai ntainan ce and production of 

information services and pr od uct s makes the software 

attractive for use in designing the TPARK. TFAUNA. TFLORA 

and Referral databases. The le ss volatile 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 index ing purposes and a 

sing le di s play 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 is 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 Ce nter /Et hiopia (PGRC/E) ha s a 

database already developed and currently in use . It 

provides s ervices relevant for internal as well as 

external use r s . In view of this , th e discu ss i on in this 

sect ion highl i gh t s the features of a typical gene bank 

/based on the PGRC/E databases. The features considered 

are : 

-activiti es of a typical plant gene bank 

-speci fi c inf ormat i on ne eds a nd/report requirements 

of a gene bank 

-type s of information required I n a ge netic 

resources centre to maintain and distribute seed 

access i ons 

-data to be maintained by a gene ban k 

-importa n t descriptors for use by genebank managers, 

and 

-f i les and descriptors maintained at PGRC/E 

Thes e aspe c ts are c on s idered with th e view to evaluating 

and then proposing recommendations on th e cu r rent ~ork in g 

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, s torage, 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 

and monitoring. The four 

in planning, implementing . 

core opera tion s performed 

within a typical ge neb ank are : 

1. Banking: Th e introduction/incorporation of seed 

accessio ns into the seed store and the 

compilations of inventory li sts; 

2 . Mon it oring : Ensur ing that accessions are 

maintained according to standards: 

3. Regeneration : The production of a fresh stock of 

see ds from accessions maintained 

in storej 
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4. Distribution: The filling of requests for 

sample s o f seeds. 

4. 3 . 2. I Introduction of Germplasm 

Germplasms e nter the genebank fr o m different so ur ces and 

acquisition channals such as, field col l ecting mi s sions, 

acqui sition (by purchase) , and donation. The sample will 

then be subj ect ed to a series o f proce ss es in the 

genebank (verifying correctness o f the collection 

inf or mation with the sample ; test for acceptable level of 

moi s ture; test for cleanness from disease (qual ity), 

acceptable level of quantity f or storage, and dup li cation 

of sample in the ge n eban k) . Depending upon the test 

results, appropriate acti o n s , suc h as, registering the 

nature of the di seas e. disea se eradication . short-te rm 

storage, or ignoring t he s ample are taken. Storage is 

made in two form s i.e. as base collection and active 

coll ec tion. Samples store d as base collect ion remain 

intact unless extraordinary even ts occur and make 

s it uations compelling. Samples sto red as active 

collections a re. however, to meet reque s t s for samples by 

breeders. researchers, and other genebanks. 
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4.3.2.2 Maintenance 

The three inter-related activi ti es involved in the 

maintenance of sam ple s are storage , monitoring and 

regeneration. These na tural l y require data stored for 

management to use as an aid to decision making in running 

the genebank . 

The storage of th e 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 a l s o be helpful to know where 

accessions are duplicated in active collections in order 

to redirect seed requests or to reintrodu ce accessions 

which have bee n lost. 

Seed viabili ty should be monitored during storage to 

detect decline in viability and to schedu l e regeneration 

of access ions . The period between monitoring .tests 

depends on the norma l storage c haracteristics of the 

species, the quality of the seeds at the start of the 

stora g e pe r iod and the s torage conditions employed . Th e 

number of t e st results included in a data base should be 

limited to keep the data manageable. As a minimum the 

resu l t s of both the i nit ial and most recent tes ts s hould 
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be recorded and if further information i s required for 

special cases it could be sought from the original paper 

data fi les. 

When viability begins to decline or seed quantity falls 

below a critical level the accession is usually 

re generate d. A regeneration standa rd, i . e. the 

percentage ge rmination at which regeneration is 

necessary, should be set for each crop u sing information 

about the usua l l ongevity period and effects of 

deterioration on ge neti c change for that species . The 

IBPGR Advisory Committee on Seed Storage has r ecommend ed 

that a regeneration standard should be agreed for each 

species, although gene banks are expected to obtain advice 

from experts on indi vidual 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 (Hanso n , Wi 11 iams and Freund 

1984) . 

The environment for the regeneration must be chosen with 

care to minimize selec tion procedures during the proce ss 

and max imize quant i ty and qual i ty of seeds obtained. The 

most s uit ab l e technique for a particular speCIes will 

also depend on the breeding system and population 

characteristics o f 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 

s pecifically referring to it should be available . 

4.3.2.3 Distribution 

data 

Seed sample s are distributed to u sers only from active 

collections (i.e., not base collections). When accession 

is avai l able only from a base collection . the accession 

is usually regenera ted before supply to the user . Data 

regarding the accession numbers provided, quantity, 

recipient and purpose of the distribut ion is usually 

s t or ed for reference In order to determine where and for 

what purpose the material is used and to a 11 ow 

statisti cal reports to be prepared about the operations 

of the genebank. It may also prove to be important t o 

know where an accession has been di stri buted so that in 

case of loss the accessio n can be reintroduced into the 

gene bank. 

Informat ion on the origin and charac teri st ics of the 

accessions and technical data on ger min at ion procedure 

and regeneration should be extracted from the data base 

and acco mpany the germ plasm . 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 Charac t er i za tion and Eva luati on 

Characterization and evaluation of the germplasm are 

im portant f or the proper util izat i on of the ger mp lasm by 

sc i e nt ists a nd plant breeders. While t hese data are 

particularly import a nt fo r the use r and for the 

man ageme nt and regeneration of th e germplasm, they are 

not vital for day to day runn i ng o f the seed store . The 

data a re used for preparing I i sts of those accessions 

which have been o r wi l l be grown out , following 

assign ment of priorities by the cu rator. They are also 

r eferred to before at tempting re genera t ion, i n order to 

select the mos t ap pr opriate method and co ndit ions. 
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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 is allocated as soon as the accession and 

accompanying information are received. 

The identification of s pec ie s must be verified i n order 

to ensure that within the geneba nk suitab le seed 

germination test procedures a nd see d r egene r ation 

environments are provided and that the accession is 

correctly identified on the seed list for distribution 

purpo s es, but verification should not delay the banking 

operations. In some cases. the ident i ficati on of the 

acces s ion may need to be altered at some time after the 

initial receipt of the accession. 



(2) Number of (true) See ds 

The estimate of the number of seeds within the access i on 

i s a v it al p i ece of management infor mation and will 

de t er mine: 

(a) whet her the accessio n ca n be accepted into l o ng 

term storage without prior multiplication (if 

viability is acceptable); 

(b) the distributi on policy for the accession; 

(c) the number of seeds ava i lable for monitoring 

tests ; 

(d) how much s pace i s required for the accession 

within the l ong-t e rm seed store; and 

(e) the date of next regene ration. 

The number o f seeds wi 11 req u ire constant upd at in g to 

preve nt the accession becoming depleted . Th e es timate IS 

1 ikely to be derived from th e total weight of see d s 

divided b y an estimate o f mea n see d weight adjusted by a n 

esti mat e o f purity. The rules of th e International See d 

Testing Assoc iation (I STA) provide a reliable method for 

deriving a n estimate of 1000 seed weight from whi c h the 

mean se ed weight can be calculated, but in ad dit io n 

good management would ensure that a check is made that 

t he estimated number o f seeds remaining i s rea so nable 

when a ccessio ns are mon i tored and/or a sample 

distrib u ted . 
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(3) Accession locati on within the store 

Locat ing accessio n s is essent ial f or all core genebank 

operat ion s . For var ious reasons some accessions wi 11 be 

depleted i n s i ze (e.g. through d i str i bution) or removed 

(e.g. discard i ng duplica t ions) : thus empty spaces will 

occur within the store; and these should be fil l ed to 

make optimum use of the spac e ava il abl e. 

(4) Viability 

The viability of accessions, /that i s, the proportion of 

true seeds in the accession which are es timated to be 

alive and capable of producing plants,/ i s a key f actor 

af f ecting ge nebank operat ion s. The viability of the 

accession will determine whether the accession requires 

regeneration, whet her it can be put on the seed list, the 

potential storage life of the accessio n and hence 

indirectly how frequently accession viability should be 

monitored. The estimate of accessio n viability will 

require periodic upd at ing; it s hould s how the re s ult of 

the mo s t rece n t accession viability monit or ing test . 
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4.3.3.2 Information on Accessions Derived During Th eir 

Incorporation into Collections 

The objective of this operation is to incorporate each 

accession into the long term seed store as soo n as 

po ss ible in orde r to reduce to a minimum the lo s s In 

viabi I i t y and reduct ion in potent ial seed longevi ty which 

can occur during th e period preceding incorporation into 

the long-term store . Before consideri ng what accession 

man agement information is required du r ing this operation . 

i t is necessary to determ ine a se quenc e of the component 

activities, for example, as s hown in Table 4.1. The 

access ion i s placed in the drying room imm ediately upon 

rece ip t and shou ld be entered into the long-term seed 

store as soon as poss ibl e thereafter . Whe n all the 

i nformatio n on accession quality is available, the 

accessio n is added to the see d li s t a nd becomes ava ila ble 

for distribution. 
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Table 4.1. Sequence of component operations to 
incorporate accessions: 

ACTI O:>! 
RECEIPT 

VERIFICATION 

DRYING 
I 

THRESHING 

ESTIMATE 
MOISTURE 
CONTENT 

,-- CLEANING 

L I 
PURITY 

PACKAGING 

I 

INFORM:\TIO~ 

Allocate serial number. 
Date of receipt. 

Despatch all releva nt 
collection information 
together with herbarium 
spec imens to taxonomi s t. 

Location in drying room. 

Cance I locat ion 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, 
batc h no. of containers . 

1 5 1 

PRECAUTIO:\S 
Insect infestation? 

See d tr ea ted chemic­
cally? Do seeds and 

docume ntati on match' 

Open container to 
allow seeds to dry, 

but prevent mixin g 
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 
see ds 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 see ds removed to 
estimate viability. 

Estimate regeneration 
interval, decide date of 
first monitoring test. 

Allocate accession numbe r, 
indicate distribution 
policy, no. of seeds 
avai lable for distribut ion 
and monitoring and 
mi nimum no. of seeds 

required for regeneration. 

Record institute at which 
accession duplicated, 
despatch all information 
with duplicate sample. 
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Sa mple seeds at 
random, overcome 

seed dormancy in 
germina t ion tests. 

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

ver ifi cation of 
species not 
available . 
dupl icates 
existing 
accession or 
outside remit 
of th e 
collection . 



~.3.3.3 Information on ~onit oring Accessions and the 

Long-Term Seed Store 

The management of shelf-space within the store interacts 

with the management of individual accessions. The 

locat ion of eac h access ion (and if the accession IS 

contained in severa l containers, the l ocation o f a ll 

containers) must be documented in such a way that this 

information is easy t o retrieve. It is an important 

funct ion of management to make full use of a 11 storage 

spa ce available. Consequent ly, it i s necessary to know 

where the empty spaces occur on shelves in order that new 

accessions can be allocated a bank location until every 

locat ion is occupied. 

The items which require monitoring from time to time are: 

(1) the location(s) in the store; (2) the number of 

see ds; (3) the moisture content : and (4) the viability . 

There are four topics concerning seed viabi 1 i ty which 

must be covered at this point. Fi r stly. when monitoring 

accession viability during sto r age it is necessary to be 

able to refer back to the results of all pr evious te sts 

of viability for this accession - and particularly those 

car ri ed out initially - to ensure that the most suitable 
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condi t ions for germi nation a nd breaking dor man cy are 

provided within t he monitoring test . 

Secondly, it is nece ssa ry f or the conditions an d th e 

res u Its 0 f t his ace e s s ion v i a b iii t y mo nit 0 r i n g t est to be 

recorded and for the previ ous estimate of accession 

viability to be overwritten with the cu rrent estimate. 

Thirdly, this e s timate ha s been derived fo r t he purpo se 

of making a decision as to whether or not the accession 

can be maintained in store until th e ne xt mo nitor ing test 

date or wheth er the accession now r equire s regen e ration. 

Fo urthly, th e estimate of regeneration interval and the 

inte nded mon itoring test date mu st be provided onc e the 

result of the i n itial accessio n viab ilit y te s t i s known 

and before the accession i s added t o th e seed li st. The 

rea so n for this imperative i s to avoid the possibility 

t hat accessions are added to the seed li s t wit h no 

all owance made by manag e ment to ensure their mainten an ce . 
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4.3.3.4 Information on Accessions Required for a nd 

Derived During Regeneration/~ultiplication 

Accessions requi re regenerat ion as a resu I t of low 

viabi I i ty o r insuff icient number of seeds . Thus the 

information which triggers regener a tion is either the 

es timat e of viabi li ty or the estimate o f the number of 

seeds remaining i n store . The fir st act ion must be to 

indicate the t e mporary unavailability of the accession on 

the se ed list . As a step , it is necessary to conside r 

the possible a lternatives to regeneration, s ince 

regeneration i s a costly a nd ri sky proced ure. Thus it i s 

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 stat us of that dupl icate (thus the 

location of the institute in which the duplicate IS 

store d is required on th e accession manag eme nt 

information file), and to check whether a fr esh 

collec t io n of the accessio n co ul d be made mor e cheaply 

(by con t acting the original collect ors or s upplier s. who 

also s hould be no ted on th e accessio n management 

in for rna t ion f i 1 e ) . 
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4.3.3.5 Information Required for Distribution on 

Accessions a nd on Customers 

When a request is received for seed samples it is obvious 

that the n ame and address of the customer mu st be 

recorded, together with a list of accessions requested. 

A decision must t hen be made as to whether eac h request 

can be satisfied and, if so, how many seeds should be 

s uppl ied . This depends large ly upon the degree of 

genetic variation within the accession, a nd po ss ibly 

accession viab il ity . It IS helpful for the accession 

management inf ormatio n file to note the di s tributi o n 

policy for each accession as in some cases e . g . 

narcotics - the di s tribution ,may have to be restricted, 

and to specify how many seeds should be sampled to 

sa ti s fy anyone 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 c ustomer within a short period . 

Sufficient information within the accession mana gement 

information file s hould be distributed toget her with t he 

sample from the accession to the customer. namely 

acce ss ion ,· iability . the proportion of em pt,·. dormant a nd 

hard s eeds, and the sugges ted procedure for obtaining 
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maximal germination together with the primary evaluation 

data and any informat ion avai lable on seed heal th and 

insect infestat ions. Finally the gene bank may wi sh to 

request information gained during evaluation by the 

customer i. e. feedback informat ion. 

4 . 3.3.6 Performance Reports 

An important funct ion of genebank management IS to 

monitor and report on the operation of the genebank. 

There are several obvious performance criteria which a 

genebank manager wi II record in annual reports of the 

operation of the genebank. These include: 

-Total number of access i ons in the bank; 

-Total number of accessions available for 

distribution (with details for each species etc. I; 

-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 sa mp les distributed in the past year . 

+.3.+ Data to be Maintained 

In order to be able to provide the informati o n discussed 

before. the data relating to the various aspects of the 
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work of a gene bank are kept in five files; namely 

-pa ssport and main data file 

-evaluation data file 

-summary data file 

-genetic data file 

-storage data fi Ie 

Diagram showing the inter-relation s of these data files 

is presented in fig.4.1 . 

4.J.~ . 1 Passport and main data file 

This include s information relating to the identification 

of each accessio n in the g ene bank e.g. accession number, 

accession designation ( nam e) , botanical characteristics, 

origin etc. 

4.3 . 4.2 Evaluation data fil es 

The files store the results of field and laboratory 

evaluat i o n in a particular year. 

4 . 3.4 . 3 Evaluation summarv file 

This sto re s summar y evaluat ion data for all accessions o f 

a par ticular crop from evaluations carried out up to the 

current year . This file is used to store the results of 
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statistical analys i s of raw data maintained in the file 

mentioned in (4.3 . 4 . 2). 

4 . 3 .4.4 Genetic data file 

Thi s stores informat ion concerning the ped i gree and val id 

gene sy mbol s for a particular accession. 

sources of th i s inf o rmatio n a re doc uments . 

4.3 . 4.5 Storage data fi le 

The ma in 

This contains all informat ion about the locat i on and 

storage charac t e ri st i cs of t he accessio n s in the 

genebank. e .g. weight of seeds in sore, germination 

ability . If there are sub-samples of the same accession. 

clue to large seed quantity, a list of all locations of 

samples are cross-referenced to thi s record. The 

locat ion of the container in the store is given by the 

following parameters : 

The 

1) room number 

") ches t number 

Jl shelf number 

.1) row number on the shelf 

5) column number on the shel f 

organization of the f i Ie s containing gen etic 

resources inf or mation a s presented above allows the use 
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of the documentation system for preparation of several 

li sts for genebank mana ge ment, for example : 

- Sowing li sts for mu ltiplication. These are prepared on 

the basis of quantity of seeds (less than a defined 

minimum) and the viability (le ss than a defined minimum 

f or a particular crop) . The sys tem prints a I ist of 

accessions a nd their location in the store. 

-Seed distribution lists. Receipt or d i stribution of 

accessions i s noted in the docume ntation system with 

automatic correction of the quantity of seeds in the 

storage file. 

-Field books . Once accessions have been selec ted f or 

field experiments, the system prints a field book, 

including the list of accession name s and numbers . their 

order in expe rimental plots for each replication ann 

he adings for recording observations at field . 

4. 3 . 5 Management Descriptors 

Fr om the above discussion it becomes evident that 

genebank managers require accurate , timely and relevant 

informatio n on the quality and quantity of accession 

stored, storage spaces and storage technol ogy, current 

ho lding s to run the genebank pr ope rl y . Thi s implies that 

inf ormation relevan t for genebank manager s be maintained. 

To be of value . the nature of the information sho ul d not 

be crop specific which would then be u seful in the 
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control and management of all plant germplasm. This 

sec tion discusses the management de sc ript o rs that should 

be incorporated in order to meet information needs of 

genebank managers . The need f or managemen t descriptors 

ha s al so been recognized by a working group (on barley) 

of the UND P/IBPGR European Co-operat ive Programme for 

Conservat ion and Exchange of Crop Genet ic Resources. 

Considering that access i ons ca n differ in their 

requirements for successful maintenance and re generation . 

i t was recommended tha t ap pr opr iate management 

descriptors be developed (UNDP/IBPGR 1983) . 

The following I ist of de sc riptors ha s been agreed upon by 

the participants of the wo rk s hop afte r c o nsidera b le 

discussion: 
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ACCESSION DATA 

I . ACCESSION KU~BER 

This number serves as a unique ident ifier for 

accessions and i s assigned by the curator when the 

accession 1S entered into the genebank. Once 

assigned this number should never be reassigned to 

another accessio n in the collect ion. Even if an 

accession is lost, its accession number is not 

permitted for re-use 

2. DATE OF COLLECTION 

Date of original collection . expressed numerically 

(in the format yyyy/mm/dd) 

3. ,-\CQCISITION DATE 

Da te when the sample is received by the geneba nk. 

expressed numerically with format yyyy/mm/dd 

4. PRINCIPAL ATTRIBUTE 

Main justification for preservation of the 

particular accession in the genebank . The states 

will be defined by individual curators 

5. GENETIC STATUS OF SAMPLE 

The genetic basis o f the material from which thi s 

accession was c o llected 

6 . LETHALITY/STERILITY PRESE~T 
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Presence o f specia l ge ne s req u iring attention 

during regeneration 

~ , . DISTRIBUTION STATUS 

Indicates the availab ility of seeds of this 

accession 

Freely available 

2 Limited di s tribution until rege ne ra tion 

completed 

J Time I imi t before distribut ion requested by 

do nor 

4 Part of special col l ectio n for whic h there is 

no agreement t o make sampl es available 

5 Other r easons spec ifi ed in NOTES (desc rip tor 

16) 

3 . DUPLICATION 

I n f ormation about where this access i on can be 

obtained 

8 . 1 DUPL I CATED I N ACTIVE COLLECT IONS 

Name of Institut es 

8. 2 DUPLICATED I N BASE COLLECTI ONS 

Name of In s t itutes 
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SAMPLE DATA 

9. SERIAL NUMBER 

Number used to ident i fy samples of the accession 

number from different regeneration cycles. The 

states for this descriptor have to be exact 10' 

defined by curators depending on the organization 

of genebank 

10. INITIAL DATE OF STORAGE 

Date when this seed sample was placed in storage . 

expressed nUlneri call y in the format yyyy/mm/dd 

11 LOCATION OF SEEDS WITHIN THE STORE 

Indicat es the exact l oca tion of eac h container of 

an accession within the seed store. The states for 

this descriptor have to be rlef i ned exact 10' by 

curators depending on the manner in which th e seed 

store is organized 

12 VIABILITY TESTING 

Note : I t is recommended that at an absolute min imum 

the re s ults of the initial and most re cent 

test be kept 

l2 . I DATE OF INITIAL SEED TESTI\G 

Date whe n this seed sample was first t es ted. 

expressed numer ica lly 

12 . 2 INITIAL SEED VIABILITY 

165 



12. 2 . 1 

12 . 2 . 2 

NUMBER OF SEEDS TESTED 

NUMBER OF SEEDS GERMINATED 

12.3 DATE OF MOST RECENT TEST 

Date when this seed sample was last tested. 

expres s ed numerically 

12.4 SEED VIABILITY FROM MOST RECENT TEST 

The most recent est imate of seed viabi I ity, 

expressed numerically 

12 . 4 . 1 

1 ~ • 4 . C 

NUMBER OF SEEDS TESTED 

\ C~BER Of SEEDS GERM INATED 

12.5 DATE OF NEXT TEST 

Date when this seed sample shoul d next be 

tested, expressed numerically 

12.6 REF ERENCE TO COMPLETE VIABILITY TEST DATA 

Reference to complete data in either paper or 

computer fi les for all seed test ing about this 

accession 

13 STORAGE CONTAINER 

Code used to indicate the type of container used 

for this sample when va ri ous containers are used in 

the genebank. The sta te for this descriptor must 

be defined by the c urator depending on the 

containers used. 

14 SEED MOISTURE CONTENT 

14.1 ESTIMATE OF SEED MOISTURE CO~TE\T 

Percentage moisture content expre ssed 
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numerically on a wet wei ght bas i s from th e 

results of determination by a standar d method . 

(Us ually this i s measured only when se ed s are 

fir s t placed in store, but i f change 1 S 

suspected, e.g . due to leakage of containers, 

further determination may be ne cessary . ) 

14 . :! REFERENCE TO MOISTURE CONTENT DETERMINATION 

DATA 

Reference to complete test data on moi st ure 

content determination 

15 QUANTITY OF SEEDS I N STORE 

Approximate number or weight in grams of seeds in 

this sample 

16 THOUS AND WEIGHT 

Note : u se d for inter-conversion of seed number an d 

see d weight 

17 REGE NERAT ION 

17.1 NUMBER OF TIMES ACCESSION REGENERATED 

Nu mber of regeneration or mult i plications of 

seeds of this sample since original collectio n 

or introd uct ion 

I~ . :! REFERE~CE TO CO~PLETE DATA 

Lo cation of complete data referring to 

regener a tion of this accession 

1;.3 REGEKERATION YEAR 
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Year when pre se nce of principle attr ibute last 

checked 

17 .4 PRINCIPAL ATTRIBUTE CHECK 

A check of whether the main character(sl for 

which th e accession is preserved were 

maintained during regeneration 

18 NOTES 

Any specific information regarding maintenan ce, 

germination, regeneration behav i our or distribution 

of this accession 

4.3.6 Organization of Documentation Division at PGRC/E 

4 . 3.6.1 Introduction 

An ove rviews PGRC/E's activities, existing informati on 

fa c iliti es, information users and their needs, ger mp lasm 

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 co mponent units and their 

functions) and the files maintained by the di v ision t o 

fulfil inter nal and ex t e rn al needs for information. It 

will be useful to reca!l 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 
component units : 

the following four 

1. Germplasm Accessioning and Data Acquisition (GA) 
2. Data Compilation and Preparation (DCP) 
3. Data Entry and Correction (DEC) 
4 . Da t a Processing, Retr i eva l a nd Research (Data 

Management ) (DM) 

In the Germplasm Accessioning (GA) Unit newly acquired 
germplasm is acces s ioned in the master book; a unique 
accession number is given to each ger mpl as m s ample, and 
the germp l as m is forwarded to the concerned conser vation 
unit. A form is in use to facilitate proper inf or mation 
flow between the units involved in the process. The 
various sections of the Ce nter also use different form s 
to hand over data to the Unit. 

The main task of the Data Compi lat ion and Prepa r at i on 
(DCP) Un it i s the co llection and co mpi latio n of 
informa ti on , mainly passport data, from all possible 
sources . One problem identified in this connection is 
the existe nc e of many col lecti o ns donated with l it tl e 
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documentation/infor mation. 

into the computer . a form 

For f acil itate data entry 

consist ing of a ll pas s port 

descriptors is prepared. During compilation and 

preparation, data are converted, added . deleted, or 

combined depending upon the particular s ituation s 

encountered. For smooth exchange of informat ion and 

ens ur i ng data standard i za tion among sections of Center , 

the o ther sec ti o n s also use the f ormat used by t h e 

Documentation Divi sion . 

The basic ac ti vity of the Data Entr y a n d Correction (DEC) 

Un it is to e nte r data into th e computer using dBASE+ 

software. Before the data are s to red in the databa se, 

printouts are generated and sent to the sectio n s from 

which the data originated f or verification such as 

characterization, evaluat ion, seed processing, and 

testing data. For crop and local i ty references the' 

division has recently developed a program to detect 

incorrect data entries. 

Finally, the Data Management Uni t is re s ponsible for 

general man agement of the database which includes all 

pr o cessing and retrieval activities as well as provision 

of data requested by plant breeders and other users of 

germplasm . It also a ss ists research operation s and 

p roduces se ed lists and catalogues . The librar y and the 
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photographic laboratory a l so belong to this Unit. 

4.3.6.3 Files Maintained by the Documentation Division 

The var iou s files in 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 I Passport 29 32000 

SEED : STR I Seed storage 

and Testing 23 277 55 

SEED:CHR 30 Characterization crop speci.14110 

& evaluat ion 9-31 

PGRC: CO LN I Summary of PGRC/E 

holdings 6 75 

SEED:REf I Crop Reference 5 119 

LOC:RE f 1 Locality Refer. 3 552 

SEED:DES 1 Seed Despatch 1 I 4 I 

SEED:REC I Seed Acquisition 12 23 
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4.3.6.4 Descriptors (Field Names) 

4 . 3.6 .4. I Descriptors of th e PGRCE file 

I. ACC:NUM = Accession number 

2. CROP NAME= Crop name ( scientific or common english 

name) 

3. SPECIES = Species 

~. GENUS = Genus 

5. FA~ILY = family (the family to which a given crop 

germplasm belong s) 

6 . LOC:NAME = Local name 

Local name of the cultivar. Include in brackets 

the language ego teff (Amharic). 

7 . COUNT:ORIG = Country of Origin 

s. ADM:REG = Administration region/Province 

9. AWRAJA = Awraja/District 

IO.WEREDA= Wereda/Sub-district 

II. LOCALITY 

The village or farmer associa ti on from wher e the 

cu lt ivar is brought 

I".LONG : LAT = Longitude - latitude locater 

Longitude latitude mea s ure of the village as it is 

read from a map 
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14.COLL:INST = Collecting Institute 

~lention the particular institute which collected the 

accession 

IS . COLLECTOR 

The team or individual who collected the cultivar 

together with the coordinator number 

16.COLL:DATE = Col lection date (year/month/day) 

17 .S0UR:COLL = Source of collection 

l=Field; 2=Backyard; J=Farm Store/Threshing place: 

4 = Mar k e t ; 5 = Ag ric u I t u r a I In s tit ute: 

6=Natu ral Veg etation; 7=Others (specify) 

18. MATERIAL 

l=Seed; 2=Spikes; 3=Pods; 4=Others (specify) 

19 . DON : NUM = Do nor number 

20.COLL : NUM = Co llection number 

21.GEN:STAT=Genetic status 

l=wild: 2=weed; 3=primitive cultivar/landrace 

4=breeders line; 5=advanced cultivar 

22.TOPOGRAPHY 

l =swamp: 2=flo od plain; 3=plain level ; 

4=undulating; 5=hilly; 6= hill y dissected; 

7=steeply dissected: S=maintainor: 

9=others (specify) 

2J . SOIL : TEXT=Soil texture 

l=sand: 2=sandy loam; 3= loam : 4=c I,,,· loa m 

5=clay: 6=silt : 7=h i gh organic 
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24.S0IL:COL=Soi l colour 

l=bla ck: 2=brown; 3=red: 4=orange: 5= yellow 

6=others (s pecif y) 

25.DRAIN.=Drainage 

l=poor : 2=moderate; J=well drained; 4= excessive 

26 . S0IL PH 

27.SAM:TYPE=Sample Type 

l= s ingl e plant; 2= pure line/clone; 

J =po pul ation/m ix t ure; 4=other (specify) 

~S.SOW : NONT=Sowing Month 

The month expres se d numerically; and i nclude in 

brackets whether it i s in the early/ middl e/late of 

the month. Use gregorian calendar. 

29.HAR:MONT=Ha rvesting month 

4. J . 6.4.2 .DescriptoTs of the SEED:CHR file 

1. ACC:NUM =A ccess i on number 

Identification number g i ve n by PGRC/E 

2.REF: NUM=Reference numb er 

Former accession number of selecte d compone nt 

3 . DAY:FLR10 =Day to 10% fl owering 

Co unted as number of da ys from sowing t o 10 ~ of 

plants in flower 

4. DAY:FLR50=Day to SO~ flowering 

Co unted as number of days from sowing to 50% of 



p I an t sin f lowe r 

5.DAY:fLR90=Day to 90' floweri ng 

Co unted as number of days from sowin g to 90% of 

plants in flower 

6 . DA¥ :MAT50=Days t o 50% maturity 

Co unted as number of days from sowi ng to 50~ of the 

pods per plant are completely dry and s how no more 

green colour 

7 . STEM:CLR =Stem colour 

Visual meas u re ment taken during early veget a tive 

s tate at the middle part of the plant (L=light 

M=medium D=dark G=green P=slight purp le 

PP=intensive purple) 

S . LEAf : CLR=Leaf colour 

Vis ual measurement taken during early vegetat i on 

state at the middle part of the plant, 

ego LGP (I ight gree n wi th purple) 

9.LEAf:IDEN =Leaf identification 

Vis ual me asureme nt taken during flowering at the 

middle part of the plant . Symbols to be used are 

(3 =a lmost no lobes: 5=lobed leaf : and 7=deeply 

lobed) 

10 . DIS : STRESS =Di s ease stress conditions 

Special trait the accession possesses to resist 

disease s 
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II.PLT : HEIGHT=Plant hei g ht 

Mean of the meas uremen t of fi ve plant s height at 

different p l aces in th e plot i n cm. 

12. NO:PRIM=Primary branches 

Mea n of the counting at five plants 

I J . ~O : SECN=S e co n da ry branches 

Mean of the counting at fi ve plant s 

14. NO:POD :PL=Pods per plant 

Mean o f the counting at five plant s . Tag the plants 

f o r laboratory characterizat i on 

IS.LODGING 

Visual measurement of the s us ceptibility to lodging 

taken at maturity, comparable to a percentage sca le. 

The symbols to use are 

l =almost no J =slight 5=inte rmediate - =h eavy 

9=ver y he avy 

16.STEM : DIAM =S tem diameter 

Mean of three measurements in mm. pe r plot after 

harvest 

17 . SYNCHR :MAT=S ynchrony of maturity 

Visual measurement of the ripening of the pods with 

in the single plant. Symbols t o be us ed are 

(l =sy nc hr o nous 3=int ermediate S=no n sy nchronous ) 

l S.A~GL : BR=Angle of branching 

Visu al mea sureme nt taken during fl owering at the 

midd l e part of the plant. Symbols to be used are 
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(l=veryerect 3=intermediate S=right angle or 

more) 

19.5HAT:PERC=Shattering percent 

Estimation of the percentage of seeds lo st due to 

shattering 

20.PLOT:UNIFO=Plot unif ormity 

Visual measurement during flowering stage of the 

phenotyp i ca l appearance. Symbols to be used are 

(SL =s in gle line(pure) ABC=three co mponents) 

11 .X UM:SEED:POD=Numbe r of seed/pod 

Coun ted and recorded as an average on five randomly 

selected plants at maturity stage 

22.LEAF:HAIR=Leaf hairiness 

Prese nce and absence of hairs on the upper and lower 

parts of the leaf . at three weeks after sowing 

23.AXTHO : PIG=Anthocyanin pigment 

Presence or absence of anthocyanin pigmentation on 

th e vegetative a nd floral organs 

24 . SPIK:DEN =Spike de nsity 

Nu mber of spikelets counted in IOcm internodes of 

the rachis in the central part of the spike. Symbols 

to be us ed are 3= l a x (60 - 70mm) S=intermediate 

(3 S-60mm) 

25.SPIK : LEN =Spike length 

Length in cm from end of upper inter-node of stem to 

top 
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26.SPIK:SPIK=Spikelets per spike 

The total number of spike lets per spike 

27.SPIK:WID=Spike width 

Measured in mm. in the middle part between the 

borders of profile 

2S.TSW 

Thousand Seed/Grain Weight 

29.KERN:LEN=Kernel length 

Length of kernel in mm. between two pointed ends 

30.KERK :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 the se descriptors may only occur in anyone 

record. 

4.3.6.4.3 Descriptors for SEED:STR file 

1 . CROP NAME 

2.ACC : NUM =Accession number 

3.STRG:DATE=Storage date 

4 . CO~P:NV~=Compartment number 

5.BOX SIZE ("A"=30*24cm "B"=JO*12cm " C" =4 5*24cm 

"D"=45 *12cm) 

6.BOX : ~UM=Box number 
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7 .DATE:INT:TEST=Date of seed testing 

S .VIAB :TEST=Viability test 

Initial and the mo st r ecent test result 

9.NUM:SEED : USEDP =Number of se ed s used for the test 

previ ously 

During th e first and the most recent test period 

IO. NUM:SEED:GERP=Number of se eds germinated previously 

Initial and the most rece n t test result count 

11.~UM:USEDC =Number of seed used for the current test 

12.GEN:COM=Genetic compositio n 

Homogeneo us/heterogeneous 

IJ.BATCH:NUM=Batch number 

Serial num be r used to identify samples of the 

accession number from different regeneration cycles 

14.NUM:GER=~umber of seeds germinated 

From count of the current test result 

15 . VIAB :PERC =Viabi lity percentage 

From t he cu rr ent test re sul t 

16 . NEX : DATE =Next test da t e 

l".SEED : MOIST=Seed moisture 

Seed mois ture content determined afte r drying 

IS .~E TH :C SED = Test method used 

19 . DRY : COND =Drying condition 

Temperature and relative humidity 

~ O . TOT : N~~:GER=Accumulated total number of seeds 



germinated 

21.TIME:GEN= Numb er o f times a ccession regene r ated 

22. NUM :S EED: STOR=N umber of seeds in store (same a s the 

sample t ype) 

23.REMARKS 

4.3.6.4.4 Descriptors of PGRCCOLN file 

I. SPECIES 

2.PGRCCOLN =PGRC Collection 

J . OTHERINST=Other institution collecti on 

4 . DONATED 

5. REPATRIATE 

6 . TOTALC =Total co ll ec tion 

4.3.6.4.5 Descriptors of SEED:REF file 

I.CROP NAME =Co mmon English name 

2.LOC:NAME= Local name (language) 

J .S PECIES 

4.GENUS 

5.CROP TYPE 

Cereal/beverage/ fibr e/ pul se s /tuber / oiicr o p/ 

spice/vegetable/fr ui t /browse 
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4.3.6.4.6 Descr ipt ors of LOC: REF file 

I.ADM:REG=Administrative region/province 

2 . AWRA JA=DISTRICT 

J .~EREDA=SUB-D I STR ICT 

4.3.6.4 . 7 Descriptors o f SEED: DES file 

I.CROP TYPE 

J . ACC : ~CM=Accession number 

3 . AMT : REQ=To tal numbe r of seeds/amoun t in grams requested 

4.S0URCE:Source of collection 

From ac tive collection/base collection/short term 

collect ion/ or Excess 

5.DATE : DES=Da te of despatch 

6.SCM: TOT : SAM=Number of total sample 

7.GIVENTO 

Full details of the individual/in s titution ad dr ess 

S . PCRPOS E 

For multiplication/characterization/research/ 

exchange/regeneration/duplication co llection for 

sa fety 

9 . REG : SITE=Regeneration s ite 

Data abo ut th e approp ri a te site for regeneration and 

important te st re,ults 
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IO.FEEDBACK 

Response of germp l asm user s 

11 .\OTE 

4 . 3 . 6 .4 . 3 Descrip t ors of SEED :REC file 

I.CROP TYPE 

2.S0URCE 

Where the accession came from s uch as collection/ 

multiplication/ r egeneration/ exchange/ donation/ 

repatriation/ br eeders mater ial/ population spl it 

3.ACC : NUM=Access i on number 

4.REF:~UM=Reference number 

Former acces s ion number of the s elected component 

5 . SA~PLE STATUS (YES/~O) 

5 . 1 FUL:MATU=Fu ll maturity 

5 .2 MECH:DAM=Mechanical da mage 

5 . 3 SHRIE=Shrive lled 

5 . 4 PES : DAM =Pes t damage 

5.S FUMIG=F umigat ed 

5 .6 HOMO:Homogeneous 

5 . 7 SAM:WEIG=Sample weight (gms.) 
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5.0 SCOPE 

CHAPTER FIVE 

IMPLEMENTATION STRATEGY 

This appl ied research study has as its goal to address 

prac ti ca l problems. Therefore, biodiversity related 

institutions and governme nt authorities can benefit from 

imp l e menting the proposed system. This chapter discusses 

general con s idera t ions and activi ti es involved in sy s tem 

development and implementation. 

5.1 GENERAL CONSIDERATIONS 

5 .1.1 Centralized Versus Decentralized Approach 

All participating institutions should preferably adopt a 

co mmon methodology for data entry, data storage and 

reporting . It imp li es that all the participants use the 

s ame or compatib le terminology so as to ensure efficient 

and effec tive commu ni catio n among th e m in r espec t of 

system des i gn and networking . 

This commona lity can be achieved by one of two means. 

The fir s t i s by storing data at one site only . In this 

way, all the data must be e ntered in the same f o rmat a nd 

st ore d in the same format . Data can then be retri e ved 
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using a single searc h language. The seco nd is to have 

databases at several l oca tions but to force each one of 

them to adop t 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 avoi d duplicat i on 

o f data. 

5 . 1.1 . 1 The Centrali zed Approach 

ADVANTAGE 

-avoids duplication of hardware and computer 

personnel 

-guarantees a common approach to data storage and to 

what information is stored . 

DISADVANTAGE 

-a centra l site storing all data may require a much 

larger computer and/or disk space than wo uld 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 ta sks 

can not be assigned to existing staff, it may also 

need some more people to maintain it. 
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-The site might be remote to at least one o f the 

part icipat ing inst i tut ions . This may cause 

unnecessary de l ays in getting information to and 

from the inst i tut ion and so lead to reduct ion in 

the use of the faci I i ty . It can also involve large 

amount of expend it ure for participating members to 

ge t hooked to the centra l reservoir. 

-It may promote feelings o f impersonality . Some 

in st itutions may not feel part of the project and 

so lo se incentive to participate. 

-In the eve nt of major catastrophe, all informat ion 

co uld be lost in one blow . 

5. 1.1. 2 Decentralized Approach 

ADVAl\'TAGE 

-O n ly need hardware to service the needs of each 

participating institutions . This may mean the 

difference between an expensive min i and a cheap micro. 

It may also mean not having to buy any hardware, since 

Inany of the institutions s urveyed already have existing 

hard~are that ran different soft ~are. 
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-A feeling of active par t icipation is more likely to be 

achieved among th e participating institutions if each 

has its own computing facilities. 

-More immediate access to data will be possible. 

-A major catastrophe in anyone institution would no t 

affect data available in the other institution s . 

DI SADVANTAGES 

-Duplication of hardware among the in s titution s may 

incr ease the overall cost of the projec t . Thi s wou l d 

depend very much on the storage requirements of eac h o f 

the institutions . Dup li ca ti on of so ftw a re is gene r al l y 

not of such importance i.e . repeats of software are 

usually cheaper than repeats of hardware. 

-Unl ess the same software i s forced on eac h of the 

i nstitut i ons, th ere i s a danger of losing commona lit y 1n 

the content of informatio n store d and the way it is 

stored. Th i s cou ld inhibit ease of transfer of data 

between inst i tut ions, apar t from moving away fro m one of 

the or i ginal aims of the project. 

-There is the risk of duplication of data 

-Each site requires personnel who unders t and the 

intricacies of the data being entered an d the software 

system 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 per so nnel 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 

fir s t approac h because it is consistent to the goa l o f 

designing the information system . These are (1) to avoid 

unne cessary ~astage of time and resources in doing the 

same work already performed by other related in s titution 

(2) to serve as an instrumen t f or the co-ordination and 

int eg ration of biodiversity related institutions by 

creating a conducive atmosphere such as facilitating dat a 

exchange, encouraging the maintenance of common formats 

and compat ible machines and software; and (3) to ensure 

and promote efficient and effective provision of 

complete, t imely, relevant and accurate information on 

biodiversity components and topics which is hardly 

possible to find at one institution. 

On the ot her hand, cost of terminals has gone down these 

day s and can not be something unjustifiable co mp ared to 

the be nefits that ca n be deri ve d from maintaining a 

central point. 
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5.1.2 Choice of Software 

Software may either be bo ught as an off-the-shelf 

produc t, 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 agains t both these 

approaches. These are deta iled below . 

5 . 1.2.1 Off-the Shelf Packa ges 

ADVANTAG E 

-These packages are genera lly produced for a large market 

and so development costs c an be spread over many 

potential installations rather than just one; they 

are, therefore, cheaper than packages developed for 

specif ic purpose. 

-They are intent ionally wri t ten as a genera l purpose tool 

and so suit a varie ty of app lications. 

-They ge nerally have easy to u se report writing 

facilities that enable different report formats to be 

generated . 

-Many allow the database to be restructured without 

modification to the softwa re . 

-~ost packages have an interface to anothe r c ommonly used 

high level language to a l low further tailoring of the 
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sy s tem to suit particular needs. 

DISADVANTAGES 

-The packages available may often do more than wha t may 

be needed for a particular application . In this respect, 

one may end up paying more for the software than you 

wou l d be the case if a custom i zed so luti on were to be 

developed . 

- Bec ause packages are designed fo r general purpose use, 

they may r un s lower than a cus t omi zed package would . 

This depends very muc h on the language used for 

c omparison, machine usage, type of application, etc. 

-It takes up more computer memory . 

-S o ftware su pport is of ten harder to achieve than with 

in - house written so ftware. If the package is purchased 

and then found unsuitable there is very often little 

that one ca n do than bearing the loss and try another 

solut i on . The onl y peop le who can modify the package 

are the o ri g inal supp li ers . Eve n if they are prepared 

to make modifications, those changes may be 

sJbstantially higher than in-house costs. 
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5.1.2 . 2 Customized/In-hou se Developed Software 

ADVANTAGE 

-Software written in house takes up minimum amount of 

memory, run s fa ste r, and is easy to use. It does 

spec ific functions and it does the m wel l. 

-If the software is written in-house (as opposed to being 

contracted to some one normally responsible to the 

" company ") , mod ifi cat i ons can gene rall y be made fairly 

q u ickly by so me one proficient with the sy st e m. 

-Applications which have no t bee n sa tisfi ed by 

off-the-shelf sof tware ca n be made available (adapted) . 

DI SADVA:>ITAGE 

-De ve l opme nt costs are high where the softwa r e ca n only 

b e used for one app lication. 

-Ski lied personnel are required to maintain the software. 

Apart fr om logical errors in the programme it se lf, 

problems in the initial des ign 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 is not te nable f o r the speci fic 

appl i cat ion in mind i.e . Database Man age men t Software 

(DB~SI . DBMS is a system so f tware which is compose d o f 

relevant facilities to create databases . This so ftware 

i s genera l an d sophisticated i n that it is hardly 

poss ible to develop in house. Even if it is attempted 

and happe n ed to be success ful , it would not be feasible 

in terms of cost out lay as it involves large amount of 

expendi t ure to be absorbed by a si n gle package. 

5.1.3 Sizing the Database 

Attribute I ists for all the entities involved have bee n 

detaile d in the previous chapter . from the sample r ecord 

generated for eac h one of the entities, agai n, an 

es t imate of th e record size is possible. The vo lume of 

records ma y als o be e stimated from both the survey 

fin di ngs a nd through informed guess . Thus , the to tal 

total size o f the database i s computed by multiplyin g the 

indicated n umber of records for each data base by the 

space required for a single record of the s ame databases 

(see table 5 .1) . In thi s connection, however, it is 

essent i al to note that the estimate cannot be exact. The 

purp o se here is just to avoid the risk of having devices 

either one of too s mall 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 th e entities is huge i.e. about 

462.35~B . 

TABLE 5. I ESTIMATES OF POTENTIAL SIZE OF DATABASE IF ALL 
RECORDS WERE FIXED LENGTH AND NO GROWTH 
FACTORS HAVE BEEN APPL IED 

Database 

TPARK 
TFAUNA 
TFLORA 
TGPLASM 
TBIBLIO 
TINSTIT 
TEXPERT 
SlJ~ TOT AL 

Storage space 
requirement 
for a record 

( a ) 
6000 CHAR . 
6000 CHAR . 
5500 CHAR. 
8000 CHAR. 
1000 CHAR. 
1500 CHAR . 
1500 CHAR. 

Expected 
no. of 
record 
( b) 

25 
10000 
30000 
32000 
35000 
30 
100 

Tota I 

( a * b) 
0 .1 5MB 
6 MB 

165 MB 
256 MB 

35 MB 
0.05~B 

O. 15MB 
462.35MB 

5. 1.4 Software Recommendations and Suggested Developmen t 

Approach 

5.1.4.1 Software Recommendations 

It is not the researcher ' s intenti o n 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 exac tly define the requirements 

of the proposed syste m be f o re a final se le et ion can be 

made. 
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A few features of the databases discussed below rule out 
severa l o f the cheaper packages include: The system 
s hould be capable of 

-storing and manipulating records of variable 
l ength. 

-being portab l e , t ha t is, r un on more th a n one 
computer s hould the initia l computer prove to be 
not adequate . 

-suppo rting backup and recovery faciliti es. 

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 d isc us s finer details 
to ens ur e th at any package that is purcha se d can 
accommodate all needs. De tail s of validations , 
extraction methods, some interna l values o f attr ibu tes, 
report f ormats, scre e n desi gns are jus t a few of the 
matters to be c l ar i fied to guarantee that a l l users of 
the sys t em ha ve the sa me perspective of wha t it can do 
for the m. It is desirabl e tha t users meet prior to 
ca ll ing in an outs ide consul tant or software suppl ier to 
agree on as many of these areas as possible . This wil l 
not on ly minimize development time but considerably 
reduce the cos t . 
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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 len gt h and format of all data items; 

this includes deciding which fields will be 

repeat i ng (this ha s also been attemp t ed but sha ll 

be revised and refined). 

-determi ne what validation checks can be done as 

data are entered into the datab ase or are modified . 

-determ ine in what orde r data should be entered : the 

data most lik ely to occur in every source document 

should be made to be entered fir st . 

-divide data into lo g i cal groups; menus can be used 

to direct the user to e ntry or modification of 

these data . 

-determi ne screen layo uts for data entry to make 

the pr ocess as simple as possible. The operator 

s hould not have to resort to memory or large 

lnanuals to determine what to do next . Th i s may be 

influenced to some extent by how the data are 

curre ntly recorded on paper. Screens s hould match 

data preparation shee ts . 

-d etermi ne what and how data are to be extracted . 
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-determine whether the data made available from 

requests to be di s played on the s creen, on a 

lineprinter or both . 

-determine the format of any reports required . 

-p r ovide reasonable estimat e s of the number of 

records likely t o be proces s ed. 

-obtain agreemen t among users on the req ui re d 

features . 

Once the sy s tem 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 availab l e software 

pa c kage s . Eithe r approach will involve a very close 

e va l uation of s evera l systems. 

must: 

The potent ial system 

-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 d i sc space 

-be simple to use 

-b e within bud get limits 

-be capable of meeting future growth requirement s 

-be prefer a bly tran s port a ble to s ev e ral c ompu t er s . 
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5 . 1.5 Hardwa re Recommendations 

F r o m estimates provided a nd detailed in Table 5.1, the 

total figure for disc requ ir eme nts for all entity types 

involved has bee n derived. The interpretation of the 

table is that if data f ro m all estimated relevan t source 

documents known to date were entered into a computer 

sys t em the data wo uld occupy less than 500MB. To t hi s 

must be added some allowance for system overheads; but as 

the figures alrea d y prov ide for overheads a 500 MB hard 

disk spac e will be a dequate to begin with. The growth 

rate of the databases is di fficu 1 t to est imate as time 

series data were not collected . However . from cons ult ing 

expert staff, it woul d see m r easonable to ap ply a growth 

rate of a t least 10% annua ll y . Thi s impl ies that every 

yea r disc requirements wou ld be approx imately 500, 55 0, 

60 S, 666,733MB assuming tha t the syste m to be designed 

shoul d meet requirements for the next five years (see 

table 5 .2) . Thus in five years time the total di s k 

requirements would be abou t 7 33MB. 

196 



TABLE 5.2 DETERMINATIO~ OF STORAGE REOUIREMENT OF THE 

DATABASES DISCUSSED FOR FIVE YEARS TI~E 

disk space growth at total 
requirement 10% disc 

space 
requiremen t 

end year beginning of year of year 1 500MB 2 500MB 50MB 550MB 3 550MB 55MB 605MB 

4 605MB 61MB 666MB 5 666MB 67MB 733MB 

The data en tr y has to be made efficient. Moreover, tasks 

may have to be performed simultaneously and re searchers 

and dec i sion makers normally can tolerate a delay rate of 

a week and a day respectively . Working o n the above 

premises, it is recommended that a mul t i-user terminal 

system with two reasonably fast printers of good print 

quality be provided for . In a multi-user syste m 

different users can simultaneous l y use the system . 

For detai ls about the recommended co nfigurati on type, 

however, the body in charge of developing the syste m 

(de,-elopers) sha ll prepare bid documents/request fo r 

proposal and evaluate . In the mean time, getting 

consultant ' s assistance would be advisable . 
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5.1.6 Considerations in Procuring the System 

5.1 . 6.1 Evaluat i ng the Sy s tem 

- syste m's life time 

-reliabil ity (performance of the entire sys tem as 

well as that o f the compone nts) 

-ex pan dab ility of th e sys tem 

-system's docu mentati on (evaluating for it s 

completeness and understandabil it y a t a ll l eve ls -

p ro gramm ing, us er manua l , an d hardware). 

5 . 1 . 6.2 Vendo r Analysis 

S ince computers are avai l able from numerous s ources, the 

body in charge of procuring the s yste m needs to co nsider 

vendor characteri s tics that can affect future 

satisfacti o n with the system. Impor t ant cons i derations 

include : 

- vendor stability and expense . a nd 

-mai ntenance s upport 

5 .1 . 6 . 3 Co nt ract with the Hardware and Software Vendor 

It is the only reasonable assurance that the product will 

perform as described a nd the only protec ti on if it does 
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not. The contract should spec if y in detai I a product 

description, acceptance criteria, the test period, 

payment terms and maintenance agreements. 

5 . 1.6.4 Cost Items 

Cost component s s uch as site preparation costs (if there 

is no place to accommodate in any of the participating 

institutions), system costs (purchase costs, ongoing 

costs, staff cos t s), and data t rans f e r cos t s need to be 

ta ke n into accounts. In respect to data tran sfer, for 

data of either cassettes o r fl oppy disks, the system at 

each in s titution must have the approp riat e peripheral s to 

read them. 

199 



5.2 IMPLE MENTATION ACTIVITIES 

5.2 . I Fi l e Conversion 

The costs invo l ved with conversio n va r y almost directly 

with the numb e r of manu al records held for wildlife 

spe ci es , a nd conservation areas and number of reference 

and refe r ra l sou r ces t o be incorporated in the databa ses 

together with the lengt h of the record (in characters) . 

Be for e conversion, fut ure an ticipated need s should be 

consider e d . 

In our case the si tu ation is s uch that some o f the 

existing dat a/fil es are In car d form, so me in document 

form, some o thers a re in machine readab le form. Al l 

s ho uld, however, be av ai l ab le in mac hin e readable form. 

This req u ire s ad va nc e consideration a nd hence the 

following . 

5.2 .1.1 . Me thod 

~ith regard t o file conver sio n we have two al te rnative 

methods to con s id er, namely, one time c o nver s ion (full 

conversion) and 'as r equired' conversion . Ap ply i ng one 

time conve rsi o n in anticipation of a full- sc ale li ve 

operation wou ld invo l ve interrupti ons of r egular work. 
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However . it ha s the advantage of economy of time. In 
as required' co nversion . records are converted to the 

n ew sy s te m only as and when required by the n ew syste m in 
oper at ion. 

o f the two alternatives, the lat e r approac h is 
r ecomme nded, for it is not feasible to conv ert all 
records at o n e sho t and there i s no serious time 
li mitation . 

Wha tever methods is chosen, it is best to document the 
various procedures in a conve rsion pro ced u re manual. 
This manual can be u sed for training and as a reference 
manual for the personnel involved in the convers ion 
process . 

5 .2.1. 2 Maj or Activities 

The fir s t activity that the body in c har ge of d evelop ing 
(deve loper s) should complete when u nder taking a 
co nve r sio n project i s to extensively weed o ut duplicate 
and ot her unnece ssa ry r ecords . This will reduce the 
number of records that mus t be converted and l ower the 
number of items that must be hand l ed , which will result 
in a le ss expensi ve and more timely completio n o f the 
project. Additional activities in the conversi o n process 
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may include the time and personnel needed to remove each 
item from the she lf. Simila rly . time and personnel will 
be ne eded to r eg i s ter or input data about the en titi es to 
be incorporated to the syste m. I n brief, the ta sks of 
file conversion may involve the f o ll owing act i vities : 

-Id e n tifying, organizing, and weeding the re quired 
manual document 

-Man ua l description of these data to the 
requ ir ements of the newly developed system 

-Checki ng of the manua ll y transcribed data 
-Data entry 

-Proof l i sti ng 

-proof r eading and conversion 

-Entry of collected data 

-Computer related activities to proof li s ting 
procedu r es and file organ i zation 

5.2 .1 . 3. Required Equipment/Supplies 

Job aids suc h as procedure manuals, user guides a nd 
handbooks, booklets o f codes, tab le s, menus: worksta t io n 
eq uipment (such as filing equipments . waste bins . 
furni ture); inpu t and output for ms and documen ts 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 
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sort . merge and organize the various so urc e 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 indi v idual s a re made 

respons ible for work and aud it controls . Accordingly, 

daily entries must be counted and assembled into c l asses 

for review by superv isors and there shall be record of 

totals of data coming in and going out f o r control 

p urpo ses . 

5.2.2 Installation 

5.2.2.1 Environmental Concerns 

The selection of the room and layout of computer 

equ ipment requires caref ul consideration. In addition to 

space for initial and future eq uipment and mai nt enance 

access, adequate space must be provided for operating 

pers o nnel and for storage of spare parts, te st ing 

equipments . forms . paper. and other data processing 

supplies . 
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Electrical requirements should also be considered as per 

the specificat ion of the vendor who s uppl ies the hardware 

and the software. Further, dust protection devices for 

the diskettes and air conditioning for both the 

ope rat ing personne I and for the comput ing equipments (the 

computer, di s k drives and printer) may also be necessary. 

5.2.2.2 . Security 

Here the concern shoul d be with regard to physica l 

sec urity (building constructed of fire proof materials; 

fire protection methods and devices, physical access 

control by locking doors , main en t rance and windows, and 

the like) . The hardware and software secur ity 

requir ements are also essential though they should be the 

concern of th e vendor and should be spe cified in the 

vendor selection. 

Once the above considerations are duly taken care of, the 

next task is installat ion of the hardware and the 

s oftware , 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 . 
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5.2.3 System Testing 

Testing s hou ld be co nsidere d fr om three angles:namely: 

functional testing; performance t es ting: and quality 

testing . 

5.2.3 . 1 Functiona l Te s ting 

The purpo se s hould be to discover functional faults. if 

any. The recommended procedures for this are carefu l 

se l ection of cases and in s pection. Programming per so nnel 

and use r s s hould hypothesise different views of 

,-u Inerabi I i to' of the system to di fferent t ypes o f errors. 

5 . 2 . 3.2 Performance Testin g 

Here the aim is to find out how we ll the syste m meet s the 

system's r equ ir eme nts a nd other mea s ure of effectivene s s 

and design aims suc h as exec ution time, respon s e time . 

average time to process a given t ype of tran s action, etc . 

To this end, therefore. performance parameters (measures 

of effec t iveness and e f ficiency) shou ld be identified. 
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5.2.3.3 Qualitv 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 

syste m. Hence, the need for ident i fying the essent ia l 

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 is 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 chance to verify that the system meets the 

requirements o f 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 . 

namely. One - time acceptance test; Parallel funning 
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acceptance test: and Pi lot operat ion acceptance test. 

From these a I ternat i "es. one time acceptance test IS 

recommended. to be later confir med by a pilot operation. 

5 . 2 . 5 Maintenance 

Maintenance refers to two aspects: first whe n 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 in~olves post implementation evaluation 

of the system by users or/and external bodies other than 

those who part icipated in the implementation and 

documentation for updating the system according to the 

changes made . 

5.2.6 Personne l Requirement and Training 

5 . 2 . 6.1 Requirements 

The syste m requires at the minimum two experts to 

analyze . extract and verify data i tems from the original 

documents in a form appropriate for data entry; two 

search assistants; one system analyst: two programmers: 

and four data entry clerks. 
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5.1.6.1 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 quali fi catio n, expe ri ence, e t c. should be 

adopted . Among the criteria, experience and 

qualification in biodiversity and related areas and 

aptitude test performance are to be given relatively more 

weight in addition to the re l evant know l edge and skil l in 

computer and/or information science. 

5.2.6.3 Training 

The training that the staff of the devel op i ng 

institutions receives is crucial to the success of the 

system . 

are : 

Some of the facts to be to be considered here 

-Training sessions are better conducted on a 

cont inual basis rather than having a single 

training session, since it will allow staff to 

expe rience and experiment with the system so that 

they can formulate questions and become 

comfortable with the syste m. 
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-Structured training sessions for al I staff 

members concerned is more effective than 

hierarchical structured training, with supervisors 

trained first and then aske d to train their staff. 

-Training shall be provided by the vendor at least 

for selected personnel who are responsible for the 

operat ion of the system and who wi 11 then train 

other staff . 

-Training programs should include material on the 

operatio n of the terminals (disk operating system 

and others) in addition to th e 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. 

S . 2.: 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 . 
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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 varia ti o n of genes within species . This 

covers distinct population of the same species or genetic 

\'ariation within a population, Species diversity refers 

to the variety of species with in a region. "Taxonomi c 

divers it y " and/or the number of species in a region -its 

spec i es " richness "- are/is used to measure species 

d iversity In a given region . Ecosys t em diversity is the 

diversity among systems in a given area (often at 

national or regional level). 

The sheer variety of biological resources has enormous 

value . From both wild and domesticated compone nt s of 

biodi vers ity, humanity derives all of its food and many 

medicines and industrial products. Biotic resources a lso 

serve recreat i o n and tourism . Besides these direct 

\'alues and benefits , biodiversity provides priceless 

ecological se rvices (in protect ing watersheds, cycl ing 

nutrients. comba ting erosion. enriching soi I. regulating 

water flow. trapping sediments . mitigating pollution, and 

controlling pest populations), 
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The unknown potential o f genes. species. and ecosystems 

diversity represents a never ending biological frontier 

of inestimatab le but certain l y of high value. A diverse 

array of genes, species, and ecosystems is a resource 

t ha t 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 d e gradation of natural ecosystems and habitats. and 

the loss of their character i stic species diversity, are 

occurring In nearly every part of the globe as human 

population and their sys t e m expand . Today, the rate and 

scale of en\' ironmental 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 o f the Earth's 

bio logica l diversity has significant gaps which should be 

fill ed promptly through inten sive and extensive 

researches . This lac k of information hampers the ab ility 

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: cons e rving biodiversity is the science to 

understand the problem and propose solution: and 



eff icient information management . dissemi nation and 

env i ronmental education is the mea ns of getting solutions 

implemented . 

There is a continuing need for research on biodive r s it y 

that improve our knowledge base and our management 

ca pacities, and l eads to the development of new ways for 

people to live with and not a t th e expense of their 

biological resources. Biodiversity conservation research 

has three aspects; namely the socia-economic, the 

cultural and the biologica l aspect. 

The overall objectives of the socio -economic research 

agenda are to identify socio-econom i c factors le ading to 

the loss of biodiversity with in a country; to determine 

the role o f international eco nomic institutions and 

trends that support this depletion ; to elucidate the 

princip l es operant in cases of successful developme nt and 

conservat i on ; and to develop and test economically viable 

mechanisms for slowing re sources dep l et ion and 

stimulating conservation. 

The fact that biological diversity has been also lost as 

a re sul t of social (cultural) processes . and will 

ultimately be conserved o nly through adjustments in these 

processes makes i t necessary for carrying out 
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conservation re se ar ch in a cultural co ntext . finally, 

the biological ecologic al aspec t o f conserva t io n re search 

has objective s to gain a better and more complete sense 

of "what I S out there"' ; how to pr otect an d use it in a 

sus taina ble manner, and how to res t ore it. Improving the 

abi l ity t o gathe r . organise, c ommunica te, and app ly this 

basic biol og ic a l inf ormat i on/kn ow l e dge also fal Is under 

bio l ogical conse r vation research . 

To enhance the availabili ty and a pplication o f sc i e n tific 

informa tion for the purpose of managing an d conserv ing 

b iol og ic al diversity, re sea rch on developing computer 

databa s es and inventories , s etting up and st r engthening 

informat i on net works, the use of remote sensing and 

geog raphic infor mat i on s yst ems fo r agro-ecosy s tem 

monitoring is very helpfu l . 

As conservation face s g reater competition fo r r esour ces, 

the need for coo rdinatio n and shared information to 

preven t clupl icat ion o f effort becomes paramount . To 

se lect and design new reserves, efficiently manage and 

monitor ex ist ing res e r \+e s , t ake adv anta ge of 

op por tunitie s for sustainable land use a nd re sto rati on, 

and coor din a te ex-s itu conser vation efforts , re sea rchers 

and administrators must have access to inf or mat ion on the 

classification . distribution, cha ra cter i stics , status , 
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and ecological relationships o f s pecies. Much o f this 

informat ion, if it ex ists. is scat tered and di ff icul t to 

obtain . The development o f computer databases and 

inventories could help in overcoming this constraint. 

The data from remote sensing t echniques, coupled with the 

wide range o f capabi liti es of GIS to ma nage attribute and 

graphic data . offer unpr ece dented opportunities to assess 

and monito r ecosystem processes . 

As the need for scientific information on biological 

diversity grows, and as the volume and quality of 

information increase . scienti fic networks must keep pa c e. 

The effectiveness of all scientists depends in large part 

o n their access to professional 

information in their fjeld . 

colleagues and to 

Ethiopia. with extensive and unique highlands together 

with their isolation by the rift valley . has world 

importance for the diversity of it s domesticated and wild 

floral and faunal genet ic va riety and species. The 

endemic fauna and fl ora of Ethiopia incl~de 28 ou t of 861 

b ird species . 31 out o f 27 - terre s tria l mammal species . 

9 out of 201 reptiles . ~4 ou t o f 63 amphib i an species . 4 

out of ISO fresh water spec ies 7 out of 324 butterflies . 

and at least IIS O out of 6000 plants . Resea r ch i nto the 
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wild fauna a nd flora is relatively recent and as a result 

the flora and fauna of Ethiopia are not yet completely 

known in numbers and classification. Wildlife 

conservati o n initially focused on the larger fauna with 

the conservation of flora and small fauna ass ocia ted 

incidentally. About 32,000 km . sq . or 2.7% of the country 

i s under s trict protect i o n ( 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 , resul ts have not been upto expecta t ion 

for various reasons among which the unsustainable high 

rate of human population growth and natural resource 

consumption, the s teadily narrowing spectrum of tr a ded 

products from agric ult ure, forestry, and fisheries, 

economic systems and policies that fail to value the 

environment and its resources, inequality in the 

ownership, managemen t and flow of benefits from both the 

use and conservat ion of biol ogica l resources, 

deficienci es in knowledge of nat ur al ecosystems and their 

innumerable compone nts and its proper application , l eg a l 

and inst i tut iona I systems that promo te un susta inable 

exploitation . drought, economic systems and policies that 

fail to ,-alue the em-ironment and its r eso urce s . and 

failure to sensitiz e the public about the ,-alues of 
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e cos y s t ems and wi I d I i f e. fa i I u ret 0 de \. e l op a n a I t ern ate 

source of fuel, in efficien t expl oi tati on o f wildlife 

products, and absence of efficient and effect i ve 

inf ormation suppo rt syste m are t he major ones . 

The wide range of ag ro -c limatic conditions and the 

Ethiopian farmers' traditi ona l me t hod o f co nserving and 

uti lizing germplasm have c o ntributed to the existence o f 

crop genetic di\·-trsity in the country. This is at 

present subject to serious genet ic erosion and l osses due 

to various reasons a mong which di s pl aceme nt of indigenous 

landraces by exotic ones , pr edo mi nan ce of genetically 

uniform crop varieties an d develo pme nts in ag ricultur e 

are major ones . 

Reso urce planners and po I icy makers. 

admin i s trat ors and deci s i on makers , 

co nservatio n 

researchers, 

internati o na l 
academ i cs, environmental e ngin ee r s, 

development ag e ncies. local healer s and pharmaceutical 

co mpani es, age ncie s and peop l e concer ned with nutriti o n, 

to uri s m agencies a nd tourist s , extension workers and 

farmers. people inte r ested on f orage . mi n i stry of 

i nf or mati on, internationa l conservatio n o r ganizations a nd 

genet i e re source centers . informat i on sen'ice centers a nd 

information people . and the general pu blic ar e the maIn 

potential users of biod iv ersity inf ormat ion. In 
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characteristic users range from highl" educated (in 

biodiversity field as well as outside it) to the 

illiterate , In their information seeking behaviou r. 

again. some require detailed data on a regular basis and 

some others less detailed data very occasionally, 

Existing biodiversity sou rces (published and unpublished 

documents) are adequate but they are dispersed or not 

properl v organized , and as a result users have problems 

of access to them, 

relatively better, 

Except at PGRC/E where services are 

others have les s efficient and 

effective services. In genera l. however. the survey has 

indicated the following problem situations prevailing in 

all the institutions: lack of trained per son nel. little 

professional incentive to employees In charge of 

documentation and information centers . lack of finance, 

lac k o f the required software , standardization problems 

among systems in use by the instituti ons su rveyed, 

inhibiting policies, and lack of perception or awareness 

of the importance for improved informati on system by the 

managemen t and the community , 

On the otherhand, the sun'eO' revealed that almost all the 

institutions surveyed ha"e 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. howe\'er. 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 ma in purpose o f a computerized information system is 

to make inf orma tion available to the users according to 

their needs. .-In important aspect of systems design 

involves establishing database( s ) which consists of three 

phases i .e. assessing the feasibility of the system; 

designing the database; and organiz i ng access to the 

information syste m. 

Carefu l database design is essential for a variety of 

reasons including data redundancy, application 

performance . data independence. data security, and ease 

of programming. The t wo most common database design 

methodologies include normalization and data structuring 

and the entity - re l at i onship methods . 

Database design using the entity relationship model I i !>ts 

the entity types invol\'ed and the relationship among 

them. .-In entity is an object. real or imaginary. which 

ca n be thought of as having a distinct and identifiable 

existence . Entities are described according to their 
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attributes. An attribute is any property or 

characteristic of an entity which. indil'idually or in 

combination with other attributes . provides description 

or view of the entity tai lored to a parti cula r 

environment. The entity types identified during the 

survey are Conservation Area(National park), Wild-animal 

species (fauna), Tree s and Shrubs (Flora). and reference 

and referral se rvi ces . 

The so ftware selected to design the prototype IS 

MicroIsis . Microlsis is a generalized system designed 

for the management of machine readable textual databases 

i . e to build . manipulate. maintain. and retrieve rec o rds 

from such databases . It is a DBMS software which is 

distributed free of cost to non-profit organizations; 

supports multi-u se r local area network (LA~) 

applications ; has growing number of users in Africa and 

different parts of the world; is used for developing 

bib I iographic . factua I, and object-or iented databases, 

and has advanced programming facility to write CDS/ISIS 

pascal interface programs . 
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6.2 RECOMMENDATIONS 

6 . 2 . 1 Introduction 

Irrep l aceable genes, species, an d ecosystems are 

disappearing at an unprecedented rate . Immediate action 

is needed to de fe nd these thr eate ned li ving resources: to 

reform t he po li cies that lead to/invite suc h lo sses; to 

conduct inventory a nd study of resource use in key 

eco s ystems and regions; to monitor c hanging and impeding 

threats ; to mobil i z e funding; a nd to suppor t na t ional and 

grassroots conser vat i on in i tiati ves. 

For these actions to be executed there s houl d De 

executing body . However, in Ethiopia there is a s yet no 

such body officially designated as biodiversity center 

and nei ther does exis t a ny biodiversity conservatio n 

strat egy formulated a nd in use. Given thi s situation . it 

is hardly possible that any effort mad e towards 

conservi ng and managing biodiversity be 

succes s ful/effective. In view o f the fa cts ment ioned 

above a nd also r evealed fr om su r vey a nal ysis and 

literatures review, it is recommended that 
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1 . A national biodiversity conservation strategy be 

drawn up and a national biodiversity center be 

offi ci ally designated and made opera tional. 

1 A national biodiversity information and 

monitoring system be designed and developed. The 

present work c an serve as a basis for th ese 

actio ns to be i ni t i ated . 

!jntil biodive r sity conservation becomes a stated national 

po I icy goa I , investments will not be targeted to 

developing the national human, technological, a nd 

i nstitutiona l capac ity required to save, study, a nd u se 

sustainabe biodi\·ersity. ~or will the appropriate policy 

environment be established . 

On the other hand, in the context of proposed convent i ons 

or agreements on biodiversity, forests, clima te change 

which Ethiopia has ratified, a nd the increasing 

importance o f biodiversity conservat ion as a criterion 

for development assistance, i t i s essential that 

biodiversity conse rvation be in corpora ted into the 

national pol i cies and planning to define and articulate 

national as well as international biodiversity intere sts . 
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Various planning mech an i sms can be used to promote and 

integrate biodiversity conservation in d evelopmen t. 

These include : National conservation st rategy , fore s t 

action plans, environmental action plans, or nati o n al 

bi o diver s ity action pl a ns. Th e latt e r approach is 

recommend ed . The rationale for this are two: Firstly, as 

has been di sc ussed biodiversity lo ss in Ethiopia is so 

serious that it should get particular attention and 

secondly as an agrarian and pastoral society . the life o f 

many Ethiopians depend up o n biodiversity; if biodiversity 

be well cared for, the living conditions of the citizens 

would soon c hange. This becomes pos sib le when 

biodiversity issues ar e given special attention and 

separately treated. In this respect, the following 

national b i odive r sity conservat ion strategy is proposed. 

6.2.2 Propo sa l for the National Conservation Strat egy 

6 . 2.2.1 Scope 

As the goal of biodiversity conservation i . e . supporting 

su s tainable del"el o pment by protect ing and using 

biological resources in ways that do no t dimini sh th e 

country's variety o f genes and speci es or de st roy 

importa nt habitats and ecosystems . i s so broad . a ny 

biodiversity conservation strategy must also have a broad 
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scope . It has to ensure a nd/ o r promote at least the 

achievemen t o f thre e goal components . namely . Sa\' lng 

biod i versi t y, st udyin g it, and using it s ustainably an d 

equitably . 

Sav in g bi od iv e r s ity mea ns taking steps to protect genes, 

s pecies, habi tats, and e cosystems. The best wa y to 

maintain s pecies i s to maintain their habitats . Saving 

biodiversity therefore o ft e n in volves efforts to prevent 

t he degradat i on of key natural ecosystems and to man age 

an d protect th em e ff ect i ve ly. Howeve r, mea s ur es to 

mai nt ain diversity on land a nd in wa te r that have already 

been disturbed . restore los t species t o their former 

hab i tats . and preserve s pecie s in genebanks, zoos, 

bo tanic gardens, a nd oth er o ff- s ite (ex-situ) facili t ie s 

mu s t also co me under th i s strategy . 

Studying b i odiversity mean s documenting it s compositi on, 

distribu tion, structure, functi on; understanding the 

ro le s a nd functi ons o f genes, spe cie s, and ecosyste ms ; 

gr asping the complex link s betwee n modifi e d and natural 

systems . and using thi s understanding t o 

s ustainable developmen t. I t 

awareness of biodiversity's 

al so means 

values, 

s upport 

bui ld i ng 

providing 

opportu n ities for people to appreciate nature ' s variety. 

integrat ing biodivers ity is s ues into educational 

223 



curricula, and ensuring that the publ ic ha s access t o 

information on biodiversity. especially on de\'elopments 

that will influence l oca l situa tions. 

Using biodiversity sustainably and equitably means 

husbanding biological resources so that they 1 as t 

indefinitely, making sure that biodiversity is used to 

improve the condition, and seeing that the se resources 

are s hared equitably. 

The national biodiversity conservation s trategy must 

therefore encompass concern for at least these three 

conservation goal components. 

6 . 2.2.2 Key Strategic Objectives to be Adop ted 

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 

subor dinate objectives with corresponding actions and 

investment programs (if possible) . In view of thi s , the 

following objectives are recommended to be adopted . 



1. Establis hin g a national policy framework for 

biodive r sity conservation 

2. Adop ting a n int er nati onal policy e nvir onment that 

suppo rt s nat i on al biodiversity conse r vat ion 

3 . Crea ting co nditions a nd incentives for local 

biod i versity conservation 

4. Managing biodiv e rsity throughout the human 

environment 

5. Strengthe ning protect ed areas 

6 . Cons er ving spec ies, populations, and genetic 

dive r si ty 

7 . Expanding human capacity to conserve bi od i ve r s it y 

These seven development framewo rk s ma y be achieved 

through establ i s hing ot her secondary/s ubordinate 

obj ectives and corresponding actions . In thi s respe ct 

again the fol l ow ing recommendations a re made. 

6.~.2 . 2 .1 Establ i sh ing a National Framework [or 

Biodiversity Conse rvation 

Bi odiversity is such an impor tant national concern that 

the cou nt ry ne e ds to formulate pol i ci e s that r ecognise 

it s econo mic importanc e. It is indeed a renewable 

re sou r ce which if tr eated as such . ca n become mo re 

reliable than other pr ecio u s it ems (oil. diamond. etc). 



It is assumed that government. through its policy 

intervention . can create the incentives that facilitate 

or co nstrain local act i o n where biodiversity is 

ultimately conserved . The secondary object ives and 

corresponding actions recommended include the following : 

(Note: Indented items are recommended actions to achieve 

the subordinate object i ve to which they belong). 

Sub-objectives and corresponding actions 

1. Reforming exi s ting public policies that inv i te the 

waste or mi s use o f biodiversity. (Appropriate act i ons 

to achieve this s hall include): 

-Aba ndon forestry policies that encourage resource 

degradation and the conversion of forest ecosystems 

to other less valuab l e use s. 

-Reform pol i c i es that hasten l oss of biod i versity In 

freshwater eco systems. 

2. Adopting new public policies and accounting methods 

that promote conservation and equitable use of 

biodiversity 

-Asse r t national sovereignty over genetic 

resources and regulate their collection . 

-Strictly regulate the transfer of s pecies and 

genetic re sou rces and their release into the ~ild. 
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-Establ ish incent ives for effect ive and equi table 

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 lost. 

J. Reducing demand for biological resources 

-Provide universal access to f amily planning 

services and increase funding to s upport their 

adoption . 

-Reduce resource consumption through recycling and 

conservation . 

-Audi t the consumpt ion of biologica I resources to 

raise awareness of the balance between local 

consumpt i on and production. 

6 . 2 . 2.2.2 Adopt an International Policy Environment 

that supports National Biodiversity 

Conse rva t ion 

The impacts of ecosystem and habitat degradation reach 

beyond nat ional boundaries . eli ma t ere g i me s , r i v e r 

flow s . sediment deposition patterns, and migrator}-

species are all affected. The interconnect ions In the 

world en\'iro nment mean that bioc1i\'ersity l oss in one area 



is liable to be felt widely. As the whole world shares 

crop plants . medicinal plants . and other living resources 

and due to the increasing inter I inkage of the global 

economy, these i nterconn ections are the stronger. 

Sub-objectives and correspo nding actions 

1. Integrate biodiversity conserva tion into the national 

econo mic policy 

-Develop a princ ipl e and policy of "national 

ecological secur ity" to e nsure that internati onal 

trade policies do not intensify biodiversity loss. 

-Facilitate the exchange and development of 

technologies for conserving and using biodiversity 

sustainably. 

-Ensure that the country i s free t o decide whether 

to adopt intellectual property rights protect ion 

for genet ic resources and how strong that 

protection should be. 

2. Strengthen the national legal framework for 

conse rvation to complement the Convention on 

Biological Diversity . 

-Strengthen the eff ec tiveness o f exist ing 

nat ion a I com' e n t ion and t rea tie s co \. e r i n g the 

conservation of ecosystems, species . and genes . 
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J. ~aking the development assistance process a force for 

biodiversity conservation 

-Incorporate biodiversity values into the criteria 

for choosi ng, designing, and evaluating development 

assistance loans and projects, and for assessing 

the country's econom i c performance . 

-Ope n t he developmen t ass i s t ance process the 

design, implementation , and evaluation of projects 

and the policies that guide them to public 

scrutiny , participation, and accountabi l ity. 

4. Increasing funding for biodiversity conservation, and 

develop innovative. decentralized, and accountable 

ways to raise funds and spe nd 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 organizat ions 

and initiatives . 



6 .2 .2 . 2 . 3 Creating Condi t ions and Incentives for Local 

Biodiversit y Co n s ervation 

Local communities s imply have no econ omic in cen ti ves to 

co nserve biodiversity . In these communities, the key to 

successf ul conse r va t io n i s making sure that they share 

the benefits fairly and do not shoulder a 

dispr oportionate share of the costs. 

Sub-ob jec tives a nd corresponding actions : 

I. Correcting imbalances in the contro l of l a nd and 

resources that cause biodiversity l oss and develop new 

resource management partnersh ip s between government 

and local communities. 

-R ed uce pressure on fragi Ie ecosystems and wi Idlands 

by using l and already under cult i vation mo re 

ef ficiently an d equitab l y . 

-Inc rease inc enti ves for local stewa rdship of public 

l a nd s and wa ters . 

-Recognise the culture, knowledge. a nd desire of 

indige nous people and support their efforts t o 

ma intain tradition a l practice s and adapt the m 

to mo d e rn pr essu r es an d con d itions . 

- Co mpen sa te indi viduals and l oc al communities who 

own or depend o n lands or resources taken f or 

public purposes . 
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~. Expanding and enco u raging the sustainable use of 

pr oducts and services from the wi Id f o r l ocal benefi ts 

-Recognise and quantify the local economic value of 

wi ldproducts in development a nd land use planning 

-Encourage local communities to explore 

oppo rtunit ies for develop i ng a larger market sha re 

for wild products ha rvested sustainably . 

-Increase the local benefits of tourism in natural 

areas -"ecotouri sm " - ensure that tourism 

cleve lopmen t does no t resul t in biodi vers i ty loss o r 

c ultur a l conflict. 

-Strengthen l oca l capac ity f o r maintaining and 

benefiting from crop and varietal diversity . 

- Develop the role of traditional lIledicine s and 

ensure their appropriate and sustai nable use . 

J . Ensur ing tha t those who possess local knowledge 

related t o genetic r esources bene f it appropriately 

when i t i s used 

-Promote recognition of the ,-alue of local knowledge 

and genetic resources and affirm local peoples ' 

rights . 

-Base t he co 11 ec t ion of gene tic resources on 

contractual or other agreements ensuring equitable 

returns to local people/community . 
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6 . 2.2.2.~ Managing Biodi,-ersity throughou t the Human 

Environmen t 

Clearly , the s uccess of biodiversity conservation will 

depend upon how wel l the ove rall landscape is managed to 

min im i ze biodiversity loss. Human needs and activities 

must be reconc i le d with the maintenance of biod i versity . 

and protected areas must be integrated into natural and 

modified surroundings . Farms, forests , grazing areas. 

fisheries , and v illages belong on the same pl anning gri d 

as l and re s t oration p ro ject s, prot ec t e d a r eas , an d 

species conservatio n e ff or t s . The sc al e of su ch efforts 

must be tailored to both ecological processes and the 

needs and perceptio n of local communi ti es . This 

integrat i ve 

management . 

app r oach is he r e termed bio r egional 

A bioregion is a land and water territory 

whose limits are defined not by political boundaries. but 

by the geographical limits of huma n communities and 

ecological systems . 

Sub-objectives and corresponding actio n s : 

1. Creating the institu t ional conditio n s for bioregional 

conservatio n and development 

-Develop new methods and mechan i sms at the 

bioregional level for dialogue . planning. and 

conflict resolution . 
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-Give weak and disenfranchised groups the means to 

influence how the bioregion ' s resources s hould be 

managed and distribut e d (encourage their 

part icipat ion). 

-Establ ish intersectoral and interagency ta sk forces 

to facilitate bioregional pl a nning and action. 

-Es tablish bioregional inf ormation centers to 

heighten public awareness and suppor t biodiversity 

conservation 

Supporting biodiversity con s ervation initiatives in 

the private secto r 

- Estab li sh tax incentives for conservation 

-Suppor t the establishment of private biodiversity 

conservation trusts. 

J . Incorporating biodiversity conservation into the 

management of biological resources . 

-Incorporate biodiversity conservation practices 

into the management of all fore s ts . 

-Promote agricultural practices that conse r ve 

biodiversity 

-Restore degraded lands in ways that enhance their 

productivity and biodiversity . 
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6.2 .2.2.5 Strengthening Protec t ed Ar eas 

Every effort has to be made to pre serve , conserve . and 

manage biodiversity . Protected areas, f ro m large 

wi lderness reserves to s mall sites for particular 

species , and reserves for controlled uses, will all be 

part of this p r ocess . Such systems of protected areas 

must be managed to take accou nt of a range of ecological 

and human-induced changes. 

Sub objectives and corresponding ac t i ons : 

1 . Id e ntifying na t ional and int ernationa l processes for 

strengthening protected areas and enhancing their role 

in biodiversity conservation . 

, 

-Conduct nat ional reviews of protected a rea systems . 

-P r epare immediate and lo ng-term act ion to establ ish 

and strengthen protected areas . 

- Un dert ake a nati onal assessment of present and 

futur e protected area needs . 

-P romote internat ional cooperat ion on protected area 

management 

En s uring sustainability of protected areas and their 

co ntri bu t io n to biodive r sity conservation 

-Broader participation in the design of prot ecte d 
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area management plans and expand the range of 

issues addressed by th ose plans. 

-Expand the management ob jectives of the protected 

areas to include the full scope of biodiversity 

conservation . 

-Enhance the ecologica l and socia l value of 

protected areas through land purchase and 

zoni ng outside the protected area and by providing 

financial incentives f or conservation o n adjacent 

private l a nds . 

-Enha n ce the ecological and social value of 

protected areas by increasing the benef it s t o 

people in and around them . 

-Restore degraded lands within protected areas and 

in adjacent lands and corridors. 

6 . ".2.2.6 Conserving Species, Populations, an d Genetic 

Di,'ersity 

By almos t any r eckoning , the most effective and efficient 

mechanism for conserving biodiversity is to prevent the 

de s tru c tion or degrada ti on of habitat. For con S e [\' i n g 

the diversity of landscapes and ecosystems . there is no 

alternat ive. But a particular species or population may 

becom e a consen'at ion target f o r vari o us rea<;ons such as 

unique threats from overex ploita ti on . pollution. o r 
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introduced predators or competitors . During this time to 

conserve individual s pecies. population s . and genes. 

habi tat protect ion wi II have to be complemented by a wide 

array of other techniques. The options r ange fr o m 

species-management programs in the wild to of f-site 

protection in botanic gardens, zoos, genebanks, and 

aquaria. Plants and anima l s conserved in botanic gardens 

and zoos can be used to restore degraded lands, 

rein tr oduce species into the wild, and re s tock depleted 

populat ions. fina l ly. zoos, botanic gardens. aquaria. 

and other suc h f acil iti es can give the publ ic a window on 

the natural environment and expand opportunities for 

basic and applied re searc h . 

Sub - obiectives and corresponding actions : 

I. 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. 

-Cse flag sli p (a list for species of s i gnificance 

at nat ional and international levels including the 

status and conservation needs) species t o increase 

s upport f o r conservation . 

-Improve and expand l egal mechani sms to protect 

spec i es . 
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2. Str eng th e ning th e capacity of off-site co nserva ti o n 

f ac ilit ies t o conserve biodiversity, educating the 

public, an d co ntri but ing to s u staina ble 

developme nt 

-St r engt hen cr op a nd li ves tock genetic resource 

conserva ti o n , and impl ement the national initiative 

for sec urity a nd sustainable u se of plant gene tic 

resources . 

-Dev el o p the nation ' s collect i ons of cultures o f 

micro-organisms as an ex-si tu (fungi, protozoa . and 

viruses ) . 

-Fi II ma j o r gaps in the protect ion o f plant genet ic 

resource (such as . f orest trees, medicinal plants, 

ornamen tal and "m inor" crops of lo ca l or regional 

importance) 

-Develo p the Plant Genetic Resource Ce ntre/ Ethi opia 

as a majo r and comprehe nsive of f- s ite network f or 

conservi ng plant resources (by e nc ouraging to set 

up also botanic gardens) . 

- St r engthen the conser vation role of zoological 

parks . 

-St r engthen the role of public aq uaria in the 

conservation of biodiversity . 
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-Strengthe n collaboration among off-site an d on site 

co nservati on institutions. pa rtly to en l arg e t he 

role of off-site facilities in species 

reintroduction, habitat restoration, and habitat 

rehabi I i tat ion. Indeed, in s t i tut ions concerned wi th 

the conservation of biological divers ity mu s t come 

under one common co-ordinating autho rity. 

6 . 2 . 2 . 2 . 7 Expanding Human Capacity to Conser ve 

Biodi vers i tJ' 

Resea rch, training, and information management help 

expand the human capacity to con se rve ge nes, species , and 

ecosystems . But even mo re impo rt ant i s expanding peopl e' s 

awareness o f biodiversity and appreciat i on of it s 

significance. As the German philosopher Goet he obse r ved 

"Every ma n i s given on ly e nough strength to complete 

th ose ass i gnment s o f whose importance he i s fu I I Y 

con\- inced . " Conservat ion can succee d on l y if people 

unders t and biodiversity distribution and val ue, see how 

it figures in their own lives a nd aspirations , an d know 

how to manage b i o r egions t o meet human needs wit hout 

damage . " .; greening of the human mind mus t precede the 

greening o f our Earth . . ; green mind is one t hat cares . 

sa\-es . and shares ." by M.S. Swaminathan. former president 

of Il'C\ . 
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Sub-objec ti ves and corresponding actions: 

I. Increasing appreciation and awareness of 

biodiversity's values and importance. 

-Bu ild awareness of the importance and values of 

biodiversity into popular culture. 

-Use the formal educatio n syste m to increase 

awareness about biodiversity a nd the need for its 

conservation . 

- Int egrate biodiversity concerns into education 

ou t s ide of the c lassroom . 

2 . Help ing insti tut ions disseminate the information 

needed to conserve b i odiversity and mobilizing its 

benefi t s . 

-Establish or strengthen national and regional 

institutions pr oviding information on the 

conservation and potential values of biodiversity . 

from the survey, it becomes evident that PGRC /E 

stands by far bet ter than all the others in respect 

to information management , trained staff . 

informati o n facilities . and informati on se rvic es . 

Therefore this centre would serve as the Sational 

biodiversity information Centre. This Rill 
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facilitate and make le ss expensive th e 

implementation/development of the prototype 

informa ti on suppo rt system for 

b i od i vers ity studies in Ethiopia. The only 

adjustme nt required i s t o widen its scope fr om 

confining it se lf with domestic germplasm to other 

componen t s of biodiversity suc h as wild 

plants, for est trees, medicinal plants, forages, 

microbial, and wild animals. This is, again, 

consisten t to the proposal made by the Transitional 

Governmen t that PGRC/E serves as nationa l 

biodiversity center. 

-Un dertake national bi odivers ity inventories and 

produce pe ri odic nationa l biodivers ity assessments . 

-Establ i s h l i nk s to the g l oba l biodivers i t y 

information network to speed up the fl ow of data 

for local, regional, national and global 

assessments. 

3 . Promoting basic and applied Research o n biodiversity 

conservation 

-Systematically assess national bi od i versity 

research priorities . 

-Promote basic and applied natural sciences such as 

research on biodivers i ty conservation. 

-Strengthen socia l science res earch on the 
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connectio n betwee n biodiversity and social 

processes. 

-Strengthen research on et hi cal , c ultural. and 

religious co ncerns related to conserving 

biodiversity. 

, 
/ 

I 
! 

4. Developing huma n resources capacity for biodiversity 

conservation. Inc r ease d funding, int ernal conventions, 

and expanded protected area systems all wi 11 be 

ineffective unless the pool of trained human talent 

for biodive r sity conservatio n expands rapidly . 

Commi t ted and sk i lIed people are key to the success of 

the actions called f or in this s tr ategy 

-I ncreased support for training biodiversity 

professionals . 

-Revise caree r in cent ives provided by governments to 

increase the attractiveness of works in the field . 

-Strengthen influence and capacity of non-

governmental conse r vation and development 

organizat ions t o promote biodiversi t y conservat ion. 

241 



6.2.3 Nationa l Biodiversity Information and Monitoring 

System (NBIMS ) 

6.2.3.1 Purpose and Objective of NBIMS 

Just as efficient and effective flow of biodivers i ty 

information strengthens protected areas, off-site 

faci l ities, resea r c h a n d developme nt centers, and t he 

people who need and depend upon biological resources for 

their livelihoo d, a lack of relevant and accessible 

information impedes biodiversity conservatio n. Users 

often fa i 1 to ge t informa t ion at a ll; and at times fi nd 

themse l ves stuc k with large amou n t o f dat a , maps, and 

t ables that they cannot use. Resolving the se barriers 

requires attentio n to three bR~ic issues. 

First is structu ral ignorance i . e ignorance 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 procedure s for obtaining them imposing. On 

the othe r hand, univer sit i es and government agencies d o 

not often let people know what informat i on they have. 

~Ian)' of these barriers exist because (1) adequate finance 

is not allocated to acqu ire published and unpublished 
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sources and journals, (2) of lack of trained personne l 

(3) of the absence of conducive environment (users and 

management do not recognise value of information). 

Second, inf ormat ion obtained often does not meet user's 

needs. This is mainly due to lack of trained personnel 

who must systematically survey the user commu nities to 

determine what is needed and how best to pre se nt it and 

act upon accordingly. Finally, much information IS not 

scientifica lly credible . This can also be avoided if 

experts are made to screen documents for data entry at 

first an d due care is paid in processing it further. 

For probl ems mentioned above as well as others, the 

recommended so luti on i s to establ ish a nat ional 

biodiversity informa ti on and monitoring system. Its 

object i ve sha II be to ensure and promote the free flow 

and utilization of biodiversity inf ormation to current 

and prospective users . 

6 . 2.3.2 Subject Scope of the SYstem 

As a national system . it should take into account lhe 

needs of wide range of users (as ment ioned in chapter 

three) . Inf orma tion of interest to the system include 

bot h pub I i shed and unpub I i shed documen t s (books . ar tic I es 
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in periodicals, legal documents, reports, thesis, 

machine-readab le media. maps. tables, etc.) and also 

factual (numerical and statistical data), and object­

oriented databases o n biodiversity/biological resources 

and related areas. 

6 . 2.3.3 Structure o f the System 

As men ti oned in chapter five (implementation strategy) , 

the syst e m is to be organized as a centralized system to 

which part icipat ing members shal l be 1 inke d. The central 

system (focal point) encourages the participat ing members 

to provide it with input data and in return outputs of 

the system should be made accessible to all participating 

instituti o ns and to other target users. In the mean 

time, protocols are needed for exchanging informat ion 

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 institu t ions own uniform computer 

protocols and definition of fields, etc then . the 

centralized system ca n be con\'erted to a full network 

syst~m after which each node using a mode m and a data 

communication s oftware can access at any time other nodes 

for informat ion , 
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6.2.3 .4 Propose d Functi o ns of the Syste m 

1. Coo rdinating collections and documentation 

Bi od iversity data a nd spec imen s of th e nation's species 

are cur rentl y sca ttered (among diffe ren t university 

departmen ts and governmen t inst ituti o ns). The proposed 

system shall perform this activi ty centrally. Financ ia l . 

hu ma n, material , eq uipme nt and other r eso ur ces r equire d 

to co-o rdinate collecti on ef f orts s hould be provided . 

This sys tem s hall s erve as a n officia l repo s itory of 

biod iversit y specime n s and b i od i ve r sity information 

so ur c e. Thus, the sys t e m s hall st ore data from all 

collectio n s within the country, and develop complementary 

collecting policies with other co l lections . It will 

recei\' e/searc h various sources (publications, reports. 

thesis, pr oceed in gs . monographs) ; scree n th em; extract 

da ta from appropiate ones (rev iew, extract data, co l lect 

in f orma tion), p repare data (source data 

sheets/wor k s heets) . and en ter data into the computer 

system . 

Designing and developing databases 

Prototypes have bee n described in chapter four. 
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Similarly , database s ha I I be developed for 

components suc h as microbia l , water spec i es , 

other 

e t c . 
Moreover , da t abases should be strengthened through the 

app licati on of G IS to present data in geographi c forma t s 

in suc h a way that it ca n eas i l y be integrated wi th ot he r 

natural re s ources, demographic and socio-economic 

information. 

3. Inventory 

This is related to housing additiona l collections 

( spec i mens) , labelling, mon it or ing, and producing 

i nventory li sts. 

4 . Providing information for policy needs 

System should suppor t the formulation of national, 

regional . and local pol icies for devel opme nt and resource 

management 

available. 

by making policy-relevan t informatio n 

Annual r eports on the nations biodiversity 

and biolog ical resources, endangered spec ies populat i on 

trends , plants and anima l s of pot~ntial economic value, 

as well as maps on land use and the location of important 

e ndemic or threatened species would help government 

administrators , community groups, and non-government 

organizations make rati on al land or resource management 

and conservation decisions. 
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5. Disse minat i ng Information 

The nationa l center bes i des prov i ding serv i ces suc h as 

SDI, curre nt awareness, on-line database searches, 

information ana l ysis a nd synthes i s should serve as a 

clearing house for biodiversity information . 

6. Networking 

Networking among the biodiversity - related inst itutions 

i s very cr i t ica l. As the ins t i t ut i ons a t present have no 

c l ear demarcating l ine o f tasks there is duplication of 

wo rk that implies wastage of resour ce s. time and effort . 

This can be minimized by setting up netwo rk a mong 

institutions . Networks must first be set up for the 

inst i tut ions s urveyed a nd later on form 1 inks to other 

nat i on a 1 and in t ern at ion a 1 net wo r k s . I nth i s re g a r d, the 

s yst e m s ho u ld further ensure c onsis t ency and uniformity 

of input at decentral i zed leve l by distributing the 

appropriate manuals . 

f o rmats, etc . 

7 . Reprography function 

8. Training 

rules, conventions , sta ndards . 
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6.2.3 . 5 Target Users of the Svstem 

lnst i tut ions and people identifie d as users of 

biodiversi t y information in chapter three shall virtua ll y 

const i tute the targe t user gro up. In th e event t h is 

becomes difficult (at the beginning), priority concern 

shoul d be given to fulfilling the requirements of 

part icipat ing 

makers . 

institutions and planners 

6.2 .3.6 Outputs/Products o f the Sys t e m 

1. Publications 

and policy 

National biodive r sity status report shall be pr o duced 

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 appropr i ate compute r facilities . 

'1 On -line Database Search (on plants , national parks, 

wi Id-an ima 1 s. germplasms, forages, and referral a n d 

reference serv ices). 

J .. ~bstracts 

4. Reprog raphy services 

5. Translation se rvice s to disseminate especially project 

documents to local people influenced by the project in 

the local language. 
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6 . Pr oduction of la be ls and in\'entory I ist s; red-data 

lists of threatened spec ies; reports on the sta tus of 

speci fi c ecosystems ; and ot her reports on request, 

from the database. 

7 . Providing training services to the staff of 

participating institutions. 

6.".4 Implementing the Strategy 

Na t iona l governments must take the l ead to se t the 

proposed pol icy framework, by a l locat i ng resources and 

integrating biodiversity into the national and secto ral 

planning processes . Regional biodiversity plans are also 

needed. Community-level organizations and activities 

represent the fron t line s In making biodiversity 

conservation equitable and effective . Other influential 

bod ies inc I ude non-go\'ernmenta I o r gan i za t ions, ind igenous 

communities . pri\'ate business . education and training 

bodies . researchers . and information disseminators . 
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The Birds of Etbiopia 

~~tirrc ~.aUJt Dclermi.n.aIOI I Englub Name S'''''' 
Order SlfUlhioniformes 
Family St:rulhiorudou:: . Ostricb 
Strut"40 cnmduJ Linn. Ostricb 
Old~t Podjcif<difonnes 

F;unlly Podiclpedid.le· Grebes 

T oclt Jb<l/'(W ru ficolli.s (Pillu). Little Gre:be 
PodJu PJ C1i~ Linn. G1e:!I--croleO Grebe 
Eodia i>J 111 r:!.roJliJ I3rcb.m. B~(I.:·necked Gl'!'be 
Order Procdhniformes -
Family TTocdlari.idac· Sbearwalc: rs 
~fjl1U.1 n....-rmiN·~ri L=o, PeniAn Gulf SbeaJv,.lI.er 
Order Ptkc.a.niformes 

Fa~·PhaelDoo~, . T l'C'picbirds 

PN;.a"..>n 0C'fht!n::uJ UDn Jk.d·billed Tropirbird 
Family Suhdae - Boobies 
Suw dt:.oio.rra l""" lli\1.ed Booby 
Suw h.-o&.C1Jkr ~'"\. B","n Booby 
rAmiJy Ph..a.LIcrocoracldac:· Cormor.l.D ts 
PhrJDao.."Ct"cu (.GIOO (Una ). Cormorant 
phoJ4,no..·.,"u N&rol.Jaris Ogilvie-Granl & Forbes.. Sorotrall Cormorant 
if~OU'rcualrica.=s G-mtlin. Loor·tailed O:lImoranl 
Family Anhillgidae. Dmen 

.~JunganJ~ I (I),","."L African Da!1cr 
F ... lJuly Pcle<.awdae . Peuc.aru 
Prkrt1llUJ 01100~ Linn. Great White Pelican 
r&UUWJ fU [t.XnlS Gmclin. Pin1:-bad.ed Peli<.an 
Family Frt-gatidat· Frigate-birds 

,~~a(lnd (GraV). Lesser Frig3IC'·bird 
Order CIGOnworme:s 
Family Ardeidae . Heroos.. Binerm, Egrets 

&u:rurw suIkJJi.s (Una ). Binem 
J .robrydlus mjnulW (Unn). unlc:Binero 
J .J:<Jbr~'ru.J sturmil (Wagler). African ~ Binem 
N )dicor(Jx 1'I.\dU:orox (liru>. ). Night Heron 
N)dj.:Qf'a.x kuconolUJ (W,,),,). Whit.e-backed Night Heron 
&1oril.t!J $InaIUJ (U=). GreeD-backcd HeroD 
nckoJD ,aiJaidu (5<Opo.). S::juacco Heron 
Bubukw- ibis (lino. ). c,.ttle Egret 
£~/l(J(J«~ (wa&!"). Black Heron 
£grt.n(l~ (l!o«) Red Heron 
Egrmo larutlil (Linn.). Uttk Egret 
Egrd1(J iflkmilAiIJ (Watle:r). Yellow-billed Egrtl 
£gnJltJ oJb.a 0.iruc)· Great Whit~ Egret 
AnkD ciN!fUI Linn. Gr;ry HeroD 
k,u" mdAn= pl;aJa Vigors &. Oli.ldren. BL1d·beaded HeroD 
AFdu. goboJ.lI ~tz.schm.u. Goliath Heron 
.A.rd~.a ~'PUI"tiJ Linn. Purple: Heron 
Famu)' BalacnicipitiddC . \\'ha.Ie"k.oded Stork 
R~I,..,.,.j . ..". ,,. .... ,, GoWd. 'iVb.aJe-be.¥.'ie.:l Stork T 

Source : Jesse C. Hi llman 
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Scientiftc N.un~ 
Dcunninalor Family CironUdac .. Stolks 

.\{ycUn"a ibis 
(linn. ). 

Ci~onU; rupa 
(Linn.) Ci.:c,1Uj GbdJmil 
(ljchtt:l)Slrin). Ciconill (' piJeo /U s 
(Bodd.lC r1) . Cico,uo ciLoftJ".(J 
(linn..). £pJ.J pp.·orhyn.:1llM sc=gaktUi.s (Shaw). 

Axiu1('H>tlJ.$ InmdJjj(TUJ Tcmmiod .. U E!.." prilos crufrlnli l ~f\.IJ I ~","\. Family lluesUornithidac .. Ibises., Spoonbills 
PkgGdjs fnkil'W"ilus (linn ). IJosuyr:1tkJ c.a11J~ (RfJppdl). &s.tr:,;chi,Q hagaL.uh (Latham). GtrorshaM cnmi.Ia 

n-i=). Tr.n4bolnis at:1ko piCUJ (l ..atham). pl.oJaluJ oJ.bo 
Scopo li PWak.a /a..corodio 1.1nn. Or&r Phocnicoptt:rUOrlDd 

Family Pbocnkoplcridac .. rl.a.min£oes 
Ph«",'", pt£7UJ rubcr Li= PhtxniC<>f!..t:n.u miner Gwrrrov\. Order A.ns.erilorm~ 
F.uniJy An.atjdac .. Duels., ~ 
Dt--N:b..xyZTUl bir..olor (Vidlol). lXMroc)'cna viduaJ4 (Linn. ). Cya:wcl .. -:n cY:UW,f'UTtJ (ROpp'·U). A/opocJ.rn ~gy~ ninA ). Tc.4orno f errufinh:l (l'aJw). PkdropUnu gambmsiJ (Li=). ~aTkidWmis mdtJf\ClQ 

(PCOJWlI). ~ .. tfo[UJ (lU.nrus 
(Bod&.n). Arnu sparsa 
Eyton. 

Ana.s f"!n.do~ Li= A.n.a..r 11Ttpcra 
J-i= .NsAI Queo 
Uon. .AnN c.lfXMS 
Grodin. AnaJ ufldulclo 
Dubois. .~ ,xalyrh>~Jws Li= ."""'= linn. ,~t'7Y!vorl:~ 
Gm~1in. iAM<"--" E)10n. h\aJ f{Uaquaiulo 
Li= 

An4sdy~ 
Li= A.ntls sntiJJu"; 
~rt 

NtJ10 CT)!hrophihabM 
(W""). A)dl}\:l f erinn 
Lin~ ~,)t'hYO n~oco (Oll!demt!dl). Ajin~ [ I.lligula 
(linn. ). OX)U1"(J~ 
(Eytoo). T~mil kuc.onottu 
E)10n. 

En/..illh N.unc 

Ycllow·l:>iUed Stoll 
DIad: Slor.\: 
Abdim 's Stork 
Woolly-n~d.ed Storl: 
While SIOIi:. 
Saddle-billed Storl: 
Opt:o.bill Stork 
~.M.ibou 

Glossyfbis 
Wattled fbi! 
iLldada Ibis 
W.x1r.app 
Sacred [his 
Afric.an Spoollbill 
Spoonbill 

G~atcr F"~~ 
Les.s.cr FlAmingo 

FUNOIIS Tree Duck 
Wh.ile-faced Tree Duck 
Blue-winged Goose 
Egypti>o GOO>< 
Ruddy Sbdduc.1: 
Spur-winged Goose 
Knob billed l.1OClSe 
Pygmy GOO>< 
BlackDuck 
Wigeon 
G>dwaIJ 
Common T~.al 

Cape Wigeon 
Yellow-bilkd Duc& 
'WJaro 
PinWi 
Ikd·bi.l.k:dDud: 
HotttntolTea1 
Ga<g>n<y 
Sbo .... eler 
Ca.pe Sbo ... e~r 
African Poch.ard 
Poch.nl 
\Vhit.e-cyed Pochatd 
Tufted Duck 
Macco.a Dud. 
Whi~-backed Dud: 
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Scicntific N.l[n~ Ipctermioator I Englisb Na.wt Su"" 
Ord;r Ac.cipiuilormes -
Fanu.t), Ac.cipilridae · l ta",1...s., Vu!lUI~ Elgld 

A~~uda a.'c"/ol(i.t!.$ Swain50o. AI ric.an Cud.oo-hdw~ 
PerniJ Q piwnu (1jun. ). Hone")' Buna.rd 
M a.: h=rham P/w.s old nw I,l,'eslermao Bat H.awt 
£1nmLJ (~n.tlau (Desfoot.ain(:S). Black-sboukkrN Kile 
C],djeti/UQ n'ocourii (VidJoI) Swallow lAilcd Kjle 
M ilwl nu"'fruu (Boddaert). Bla.cl.KitC' 
Hafu:v:erw voaIu (Daudin ). African Fish Eaye 
G y~JUS OO,.VQ!US (Lion. ). Lammer&eier 
N~c}ph'Orl ~1l."7WfUrv.s (Lina). EaptWl Vulruu 
A.'<'.;ro~~ mon~hu.J (femlD.inc k). Hooded Vulrurc 
G)JVa[nulfIus Satvlldon. AIrian WWte-backed Vulture 
Gyps /ulaLJ (I {.ili liz1 ). Griffon Vul~ 
GyPJ ruc:pprOii (Brtlll.ll). RClppeU's GriHoo 
T orgos (rtxhdiotus (Fofl{(: r). l..appel.!...ced ¥ultuu 
T rigon.occ: ps cx:dpiuJliJ (Bun:beU). Wh.ite--beaded Vulture 
Gu-<>du.J g,illia,J.,J ("""lin). Europoeatl Sbon-toerl E.agk 
C-l .. (~tlJJ r ... aoralis Smith B1ad:..:bcsted SD.U:.e~e 
CIIC.odlI.J CJ.~reu.J Vidlol Bro\\T1 Saak~ 
Ci"-4>c/W Ci1l.(.T~ru von MnIler. Sm.iller Banded Sna.l::e-ea.g.k 
Tua:ho p"liS =d..tw..u (Dau.:lio). Batdcur 
PoI.:Jxmx'du fY?JJ Smith. At rlc3l1 H.aJrier Hawk 
Gf"Cl..IJ t'lC11.;giNAAlS (tina). M.anh H.anlct 
Ci~ ,w.iYQNS (Daudin) AI rkan Mauh lli.rrict 
Ci,(l~ mD<:TQUf1,I.S (GtncliD). Pallid Hurler 
UTCW Pyg(lf'fUS (linn ). Monk>gu" Harrier 
MditTd.rn~ Htu~n. Out Chmtint Go5hawk 
MtU(Tlll'C.anon.rs (Ri>lxlll). Pak Chanting Goshawk 
Md.lUlU gabo, (D,wdin). Gabar Goshawk 
.~jpUa~ Smith. Greal Sparrow-hawk 
kc. p<lCT C'...ot'II pe;uis G UJllC')' . Ovampo Sparrow·hawk 
• ica pro ni.Ju.s (linn. ) . European Sparrow·hawk 
Ao:ciplu 1'lI f i-..enJriJ Smith. Rufous-breas~ SpaITQw-hawk 
kcipler nulfZliJLls (Daudin ). AJ rican unlt Sparrow-hawk 
.icdp-Ia /toCAiro (Daudin). AIllean Go6h.awk 
","0 poUr b-a.diw (Gmdin). Shib"a 
ka pte, brn-i pc.s (Stvtrtsov) Levacl Sparrow·bawk 
Bultlj!tJ, rufi~11IJi.s (Su",b.n). Onlsshopper BlJ2.UId 
K a:J pI dc.o m<HW grammiclJ..r (Temmind). Li2.a.rd. BU1'.UI.td 
Buuobu.uo (linn. ). Common BU2.2..1..rd 
Bu.:UJ orcopbi!u.s HMltn & "Stum.m..a. AI rican MOUlHain BU72.ard 
l:lu.ko r,.l filWs Crew.chm..u. Long·1ewd B=d 
&..Le.o (/.Uf:IITa1i.s Salvador<. Afrkau Red-!.ailo;j Bu:z::urd 
&k<)a:ufU' (RQpp<U) Au:ur Buzurd 
Aquiln pomMina Brehm. l....ess.er Spon~ Ea.gk 
.iquiLl dmzgo PAlW. Gtt.aler-spotted fAgle 
.. J,quihl TO pal' (f ttn.m.i.ock) . T 3W1J)' Eagle 
AquilA ,,; paknsU Hodgson S'<pp< E.ogk 
.-f,qtdo hdio.;A Savigny. Imp<riaJ E.ogk 
Aquila wa.IJlH:Tr i Sun<k-vali Wiliberg'. Eagle 
AqI.tikJ ~rTU:!Jxii L=o~ VCTTUux', E..tt-k 
I{ia~ ~'"1a!US (Gmdin ). Boot'" E.ogk 
II u-ro.r~t1lS s ,..·~gru:tr (Bof\.3:parle) Af rlcal) Hawk· Eag,k 
Hicrt"4lell1.I <:l yrt.sii G~rn<y Arra' l-L1wk Eag.k 
I-L' pMctus oui piLtJJ.i.s (Daudin). Long<rcsted Ea&k. 
5u:~s eo,OrV'./l.L1 0...mn.). Crowned Eagle 
PokmQ.(/W btlIic.osus (Daudin). "-"1iAl Eotk 
Family Pandiooic1ac - Osprey 
P(Jndion haJiGdW (Unn), o..P«Y 
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s.:icnti/lc }'Ij~t 

[klcnnirulol Famil'r Saptu.rii.:bc. Secmary Bud 
S~tUJ,.iys 4In pn>Ulrius 

(Millet). Order Fak.onilonm!S 
Family FalconidaC' . Frurons 
Polihiv-,u .'iCf1i:c>rquaJUS 

(A Smith). Fdec naum.t.lN,i 
Ac&ber. F alec ru fX,.oI.o4.:k.s 
A Smith. F alec fllo f'u 
(Hcu&ful.). FakotiflJ'lUn.Q.I.iu..J 
linA Fr1.cQ ""dosWca.u 
VicUol Faka chiequC'ro 
Daudin F n1cc veJ pcrtl nu.s 
Linn. FoJco afTIUrcnsiJ 
RAd<k Falco subt;.WU1 
Lion. FMC cu'~n' 
Smith. Fake d.c{lfl(},ilt 

Gene. F aka ccrJ£oWr 
TtmmiDd. F IJico bir.rmia.o 
Tcmmiocl F a1co ckn-u & 
Gn:y. Foleo ft:JXii~ 
R.eic~J)()";Ij' &, NtUlIWllL lFaJ<,,-O fXT'Cpinus 
T"",till Fol= pd' grinoik 
TclIUIlinck Order Galliforma 

Family rh.u~ . Fraocolins., Quails 
ALxton'.f ~t phakJ 

(ROp""U). A,,'vn.:l JXrdix fIt~' 
(Tcmmiock). F ra'lCCliffU$ coqui 
(Smith). F r(UlcclillUs x ~1Id 
(Smilh). Fror.;.;cliru.u p~ 
Ony. F,t1f>ccli nl.LS kvci&n:aUh.J 
(Smith). F,ancc>linus Iw.rtWIOdi 
Blundell &. L>v.al .~ ,arv.:olinu.r dap~oN 
CbiJ~n. Frar.c"oljnu.sku~pw 
(Gr.ily). F,an.coollU..l C<!l51an..!i.:o/L..s 
$aJvadori F r anCCiunLJ t"rckdii 
fR{lp~U). F rancOOrJJ.J.J .-;q"IUlmab.l.J 

= '" CorurnixcO('.Jmi.r 
(1...J..n.Q. ). CDrumix tiL.kgo'SUa 
Dt-kgorgue. (Axurnix I"hinervi..s 
Linn Ptilopr_dlU.J pmoSJ-LJ 
(Grodin). Fa.m.ily Sumididat .. GuiDea·fowls 

Numidd mdulgri.s 
(Linn.). ~r .... l1ium w/ruri11!4m 
(l-ilIrdwid.e). Order Gruifonnes 

Family TUl"Ilicidae - Bunoo...ql'.ails 
T umir .ryi>.oatiu 

(DesfODtaines). Ony:aLn mt:iffrcttii 
(V~UOI) . 

u~bN>tn< 

Scaeury BiTd 

African f'ypnr hlcoD 
~r Kestrel 
Graler Kestrd 
Foy Kes~1 
Commoc Kestrd 
Gr~ Kestrel 
Red-Decked Falcon 
Red-Cooled hlcoD 
E.asL!ro Red-fooled F~D 

\ European Hobby 
African Hobby 
Eleooora', F~D 
Soofy Falcon 
LutocrFak.on 
Saker fakeD 
Ta.iu Falcon 
Pert-gJloc Falcon 
Barbary Falooo 

Anbi.a.n Cbukor 
Sand Partridgt-
Coqui fr.mrolin 
Cresled Francolin 
Q,'y-",",< 
A..""Cber', GTey-wiD& 
linwood ', f f21K;OliD 
Clapp<:rtoo', Fl'MlOOliD 
Y~llow-O«ked Spwfowl 
Cbestnu!·ruped Fnncolin 
Etd:~I's Fr.l!)C.()lin 
Scaly Francolin 
Europea.n Quail 
lWk<juin ()uaiI 
Blud)uail 
SIODe-Partridge 

Tufted Guinea-fowl 
Vultwinc Guinea-fowl 

Bunoll Quail 
Qua.il Plover 
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ScientifIC Name_ Dclermin.1. lo r E.II .li:sb N2JDt' Su,," Family lUllidae • Raih, Cn.1es.. Coou 
RalW.l c.tlCTld= Gtodin. KAffir Rm RougniuJ rougail (Gucrin· McDC'ville. Rougel's R.UJ E POrUlfltl porwni:; (Un .. ). Spotted Cral e Porwna pa,.."a (Soopoo). unk Crall: 
PorUlNJ p.ui& (pallas). B.l.iUoo's Cnke Lrmr.(Xouu { kNiroSlrtl (Swains.on). Bla.clc Crn.kc CrtX aex Linn. Corn Cra1:e C"x<'gTCgia Pe ters. African Crale 5orothn...IrlJ o.~· (Gurney). Whik-wiagcd Cr.!.l.e T j5orOl'Jvuro MI f 0 (VieUOI). ~ed-c.besled Cmt: ~(lfO<'hrurD ckgQr.s (Smith ). Buff-sponed Crah Golllllu41 tlflfUWO Sunde-vall ~rMoorbC'o Gallin:lln ChioMp..t.J Uno. Moorben P or ph yno (1/kni (lOOms.on) Atkn's Gallinule Porpn)n"o por;J!yrio (LOll). Purple' Gallinule Fuh"UJ iU70 Linn. Coo. FIIJ.i41 o~aJo Grodin. Rod-koobbed Coot Family HdK)fnjliljdae . Finfoot 
Podi".~ J:f!,,!~,lbtUiJ (V~IJo ' ). Fjruoot Family Gruidae· Cranes 
GrLI.J rru.s (Lilln.). Common CTane Gru.l=nl~ (Gm<Wi). Wattled C.l1!M T AnIMO ~ks virgo (Uno. ). Dc:mo~Ue Crace lJ..Jkarica p:w0n}.f:4 

- jUna). CroW!l<'d CtiJM Fa.mily OtididM ... Bn!>Wds 
N «Jfi1 rkrW..mi (Children). Denham', Bus tard NU>li.s }v.u glir.~· OWtlaub). Heuglin's Buslald Ar,udls kbri (BUJc~U). Kori Buslard Artk.oti.J orobs (l-inA ). Arabian Bustard £u p--.dotis ru / iCrlS1D (Smith). Crest«! Bustard 1w~"""gahsU (VicUoI). SeOit"gal Bustard Eupodoli.s Inclon.oga..<;Ur (ROppc U). BLic.k-bdl..ied Bustard £u podo<is hllT11Dubjj (Heuglin). Hartlaub', Bustard Eu jXJdclU hu miL·s (Blyth). Little RroQro. Bw;1an:i Order ChMadriifOtlDd 

Fa.mily Jacanidac - Jacan.u 
.VlOphi1cnti..s a. / rican.o (Gmclin). Jocana Micropc.rra C41e:..1Ui.s Smith). Sm.a.lkr Jacan.a family R06lrarulidac - Painted Snipe 
Rosrr(J!u.kJ betlxr~ui.s Ojnn.). Painted Sni~ . r .. .miJy Hael:lUlopodidae . Oysterc...1lcber 
HIWnD10e!.so.JfT~ Lin, (}~_teIT.a ld"l(: r Family RecuI"virostridae - Stilt... Avocet -
H imtWo fA'J himI21uo fW (Una). B1ack-win~ Stil t kcul"VI·rwrra ~ Linn. AYOC<. Family Dromadidae - Cr.lb Plover 
Droma..s~ P,ykull Crab Plover Family Burbicidae · ~ 
&rhil1UJ ~mu.J (Linn. ). Stone Curlew Burlu·fIU.! ~gllklUi.s (S~o) . SeoevJ TIUdn« BurJsirw.s.:a pauiJ (Uehlcnslein). Spotted ThKknec Burhinu.J ~Jorus (c.hanO). Waler Thkkn~ 
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Sc-iCOtifK "aIDe' 
~ GwC'Olidac • Cour.;.ers, PDti.Dcoles 

DclcrminalOt Engli.sb Na~ SUtus 

P/u'1.on.uJ ~ gyptlUJ (L,nn. ). E!)'ptlaD Ployt r 
~rsorn.u cursar (Utlwn). Ctam-ooloured Courier 
CurJOrUu umminchi $wairuon. Te:OlmiDc k'$ Coun.er 
Ht~odror'wJ a/riuuru.! (Tcmmind:.). 'T'wo-bandcd Councr 
lIen-.codrorrw..s altdus Hcu&J.in Htut:tin'i Coun.er 
RhiIlD p'ilu.s cholee pun.a (f c mmind.). Viole t-tipped Cou~r 
Gla~ pr(UJTlCOO (w.o.). Pntinoolc 
Gla",o/a nordJntlJVU Fischer. B~d:·winged Pratinrole 
GlaT'('o/.a fWChaJis (Gray), Rod: Pr.uincoJe 
GU:."oJ~ oo-dan..s V CrTC'.I UL Moda= Pr.otinool< 
FamiJy Clandriidac . PIo .. cn 
ChaJadJ-iu..s dubius Scopoli. lJnJe Ringed Plover 
CMradnus NMl=la Un~ Ringed Plover 
eMu adn.u.s pcauuius Tcmmiod r .. Kinlitz 's Saod·Plm~r 
CMrc.biu.s lTico/Luis VielJol Three-baDded Plover 
Charadrit.u akmnJrilr1.LJ Unn. Kcntish PloVer 
Cilartub-U.u mon:ch.Js p,,"",,- MODtoliao $and·PkM:r 
ChcJ~ lescMnaulIii 1.=0. Grut Sand·Plover 
C~a.:ir-w.s CI.S1~ r..ua.. Caspian Pklvcr 
PIuvi.:ilisflJ1o..c (Gmclin) PaciEc Goldeo PlovC'r 
Pkwin1iJ~obJ (Lru>. ). Grey Plover 
/10 flo ptaus CTlllSU o.:.rris (liu'tlAub). Long-toed i..ap""in& 
Ho r'opc.al.lJ S P"-DoJUJ (Linn. ). Spar·\lo-in&ed PIo\"cr 
(o pic ~au.s u.;JU.s _0). BIxk-be3d,ed Plo ... ~r 

Ho ~ ~ fndano;trrus (Cret1.Kbnw). BUcl:·winged Plover 
HOpWF~fUJ ccrOnDlJJ.s (lloddocO). Crowned~ 
Ho~fUTUS ~g<2i1w (Lru>. ). W.ttled Plover 
H 0 plo p.uus mnanoa phoiu.1 (Rup",U). Spot-breasted Plover E 
CNttu-SUI J!!..l!:.M (p>lW). Sociable Plover 
FMlily Scolop.acx1ac - Sa.odpipcn 

c.kinsall><> (p>lW). s.nd<rlin& 
CnJjdriJ mirrulA (l..eislcr). Unlc Stin t 
C.ohdns 'a!VI"UMkii (Lci..sJcr). Tcmrniocl; 's Stint 
C~dro sul"ni.>WlO M.iddendorl r. Long-toed Stint 
Calidro mdOAOlo.s (Vicllol). PKloral Sandpi~r 
Cafi.dn.s f CT\J f1r>ea (pootopp ida.o). Curltw Sandpiper 
Cllhdru oJpift(l (Lru>.). Dunlin 
Limicold f tdciNlJus (ponloppidan). Broad-billed Sandpiper 
PJUkmwcnus fAJ.f114l" (U=). Rule 
L~"7)'pt(.j millimus (B-). Jact Snipe 
GaJlINJgo laJ1j1'l4lo (Lru>.). Common Sll.i~ 
GcJ1illOgo nigripnVlis Bonarmc At rkan Sni pc 
Gai1intlgo m.ui.UJ (UtJu.m). Great Snipe 
LiItlOSD /imoS/:l (Lru>.). Blacl.-t.illed Godwit 

!-U mo.sa kip POlol.c.tJ (Lru>. ). Bar·tailed Godvoi t 
Nllmaius ~op4 (Un. ). Wb.i.mbrel 
NUTnCWLS arqtuJU1 (Un. ). Cwkw 
T n.·"gfl ~o p.4J (p.rw ). SpolW R<d>lw>k 
T ri" ,a t.otanu.s (Lru>.). R«kl=k 
TrinltJ ugno.tl·w (B..""'C.hslcin). M.lnh Sandpiper 
Trjngond~ (Gunncn.tS). GfttnSlw>k 
TrirrgaQdvo /US Linn. GreeD Sandpiper 
Tri"lo tlareola w.o. Wood Sandpiper 
X (flUS.;;incrr:u.s (GClJ&enstldl) Tcrek Sandpi~r 
Acti.ri..s hypolr:uros w.o. Common Sand piper 
ArcnaritJ inUr pres (Lru>. ). TurostoDC 
PMku-op.u~ (Lru>. ). Rcd--oeckod Phili.rn,..". 
f'MlaroFUJ / ulie-nrius -. 

267 



I 
SQcnwic Namc Dctctminator I c.ELlisb l'iamc- Sutu> 
~Slcrcon.Jijdac -Skuas 
lsufcoran:.uJ ponu-.riIWS (f cmmind.). PoIllaI'iDe Skw 

/awrrvwJ f>CraJl11cu.s (tina ). Arctic Skw 
urcoranJ/.J sku iJ (BrO.nnj.:b ) Gl'ealS~w 

Fam.ily Laridac · Gulli 
l...aFus hcmprichii (Brucb). SooIyGuIl 
u.'"T.lS b.co IXllhalmus Temminck... Whitc-cyed Gull 
LAnd ichlh.WUIJ.LS (PalW l· Greal Blad:-huded Gull 
iATVS ridWl4ndu.s linD. BLad-baded Gull 
lAl"Ils ClfT()CC phalu.s VidJol Grey-headed Gull 
toru] gcn.:i Brhoc. SIt:Qdec-billed Gull 
Ltvu.r I~IS !..mA l..Lss.er Black·backed Gull 
/..tIna M,_enJllAU Pooloppkian. Hming Gull 
F.amily Sternidac· Tcrru. 

Gdc;.,;.hdi.d"n ni.lolica (Gmdin) GuJJ-billed Tern 
SlcnU1 CAS pUJ PaIW Cupi2.n Tern 
SUTNJ ~rzii LkhlC'a:s~i.n. SwiflTcm 
5kTnO be7llnkruiJ L=o~ Lcu.cr-<=rCSled Tern 
5kn1ll ~flJU I ... tham. Sa~hTcrn 
/(~ ~goJ1ij Montagu. Ros.eatc Tern 

lsl.crna Nn.Jn40 linD. Common Tern 
5 fan.tJ N pn.$Sd Hallen. WWIe<bed.ed Tern 
Slana ~/hcu.J Scopoli DridJed T ern 
LsI.t:Tl1U nIb; f roM PaJ1u.. Linle Tern 
SUI7'.~ scu.ntkrsi H umc SaUDCkr'1 Link Tern 
OJ.icJrUo.s h)bn4u..s (pallas) 'Vbi!.tcred Tern 
ChJjd.-~rUll.J /I,i," (Unn.1 Black Tern 
CJdid.Jnias leu.c.o ptcnu (Tcmmiock) White-winged Blad: Tcrp 
li.rt«u :::oIidUJ (!..mA l ~~-
Fam.ily Rync.bopida~ - Shmmm 

-'?.hynchops fbvi:rv.strU Vicllot Skimmer 
Orda Pteroclidiformes 

F J.JlU!y Pt~roclidida~ - Sacdgrou.se 

f'lcrcx:1ti udu~flS1a,.ji Temminck JJcb lemlcin', Sandgro~ 
fiuock..J #l'Iqa/lu.s (!..mA l Spotted 5.1Dd.gro~ 
Puro.:k.J c..tUstus Temm.iod: Cbestnut-bellied Sandgrouse 
PurfXk.j tkCCrotlU Cab.n. Diad-faced Sandgro~ 
PUTOda fiil1U;a]is Smith YeUow-tlJ.ro3led SaOOgrouse 
Purodc.s qu~cindu.s Tcmmind: Four-t>anded Sand21'01lS(: 
Order Columbilormes 

Fa.m.iJy CoJu.aJbidae - Pigeons, Doves 

Cob.mwll livi.l Gmdin Rock Dove (fetal) 
Columbo; a/bi/"rqtUS Ruppc: ll Wb..ite-oollared Pigeon E 
Cdumbo ruinuJ !..mA Spec1Jod Pigeon 
Co/umbtl arqu~h;x Teromind: Olive P~D 
A pia p:lSa 4Jnoatn (T eounind.) Lemon Dove 
~llc~pdio ("opic~ (S~I Rin&-Dechd Dow: 
Ism ~o pdilI !"ruItogri.Jal (S~) Pink-beaded Dow: f l1e pto pdi.4 Kmi1crQ!HllA (ROpp<ll) ~-edDove 
~1Ti"~O~/Ul dedpiau (Hartlaub &. Finch) Mournint Dove 
~1Ti" p(o pdi.n Vlf'oOCUj (Grodin) VLD..1crous Dove 
5l1Y p(o pdUl IUrfur linD. Turtle Dove 
S(~pccpdU;llugelU (ROpp<ll) Pink-bleasted Dove 
'SrTerwpdia scnegalm.liI (lin.o. ) LAug.b.ing Dove 
lslTe rw pdi.a rad-.a;cwi (Ertmger) \Vbitc-\Io-inted Dove 
(krw GClfKnsU (!..mA) N aal.1q U.1 Dov( 
Tlirn.jfty~ (Temnllnck ) T a.mbouri.oe Dove 

I 
Turruro/a (Unn.1 Blue"'potlb:! Wood-Dove 
TIlTTU'~p1os (W.y.,'1 E.merald",poti.ed Wood-Dove 
T UlTJJf ab yuiniau (Siu<Jp<) Black-biUed Blue .... Poned Wood-Dove 
T~n awfTalis (Un,,- ) Grttn~n 
Tra"I:)n wo.aUo (Me-yer) BI"\JoCC 's Green Pitron 
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, 
Sci~[ltific Namt iklcrmlnJ.{or 
Onkr P,inacifotmes ~~isb NAtIK SU!us 

Family Psittacid.a( . r.urolS., LoYc,"bin1$ 
POIUpM1uS fla"ifrotV (Ruppc U) Y dlow-f rooled PUTot E Potu f'hdu..s m":~cn· (Cremdunar) Brown Parrol Poicc phalus 1'U j iw.IIJrls (R'pp<U) ~c-bellied Pumt Psiaa.:ul.tJ krarnrn" (Scopo~) R(U.rinted ParaJ:~t A:a pomis UJrtlr.la (Stanl'l') Black-winged Lovebird E Ala pmnis p.Jlt;rio (Unn. ) Red-beaded LovC'bird Order Cuculiformes 
Family Musophzgid.\e . Turac.Q6 
T (UUG<:O bCClIJ (ROpp<U) Wb..ite<hecUd T uraco T auroco fU.S polii (SaJvadori) Print(: Rll!poli'5 Turaoo ET CoryhaJ·.~ pa-SOIW.UJ (ROpp<U) Ban-rae«! Go-away Bird Co')thni.rt>Uk.t lcueoglUUr (R'pp<U) Wbite-lxllied o..raway Bird en'rul n LOt\UfJJS R',p'U) wltm Grry Pl.a.uuin-uter Family Cueuliw.~ . CUdOO6 
Oamtuor jaa:Jbinus (Boddaen) BIac.,k-and-While Cuckoo C1omatorl~ (SwaW.son) LcvaUlan!'i Cuckoo QDl'nalN gWu:l~ (Unn. ) Greal Spotted Cuckoo ChrJSO"K-C)',r c.tJpnw (Boddaert) Didric Cuckoo C Ivysoco<:..c y:r k1c.ru (Sl.epbccs) Kla.as' Cuckoo Chr~ yx (U prtu4 (stuJw) Emerald Cuckoo CeulJvn.xha. -es a.rnu.s (VieUot) Ydlowbill Cu.c::uluJ cUu,><)su.J ullum Bl3ckCuc;:koo Cualfus soliuuws Ste hens Red-ches.ted CUckoo G./QlluJ (!Or)OIUS LiM. Cuckoo 
~nllu..s fUlaris SleptKns African Cuckoo !,,"'M"'" rnJ1ii Hmbub Black ColUl CCf1lropu.s~ (R'pp'U) Blue-headed CoucaJ C~TIIIOPJ.S ~gakllSiJ (Unn.) , 5<nepl Co<1Ul 01111'0 pus su fXT'CIlWsw H~mprich &. Ehteobe'1 While-browed CoocaJ Orde r Stngiformes 
Fa.m.ily 1)1onida~ . Barn o.w 
T>fc~ (Scopoli) &mOwI T)CCUlPC/1si..J (Stouth) Cape Gras.s Owt Family Strigidae . Ow. 
Ocwxops (Li=) E.ur3:si.a.c Scops o.vl Otw ~ gakJUis (Swainsoa) AlricaD Scops Owl 
"'""' "'=<iJ (T~mmi.nck) \Vh.il~·(aced $oops Owl BubccafXw Smilh Cap< Eagl<-<>wl 

r~~ 
(Tc:mmi.nck) Spo11<d E.og}e-<>WI 
(f<mmiD<k) VCl'lUurs Eagle-owl a>l()~ pdi (BoGaparte) Pd"F~OwI GlDucidium ~'" (y)tUot) Pearl-cponed Owkl AI"- """""" (Scopo~) Link Owl Ck~ Mooodi ordii (Sa:ti lb) Africaa Wood Owl 

r°abY=nU= (~rin.M~ocville) Abr..sinian ng-<ar«i Owl A.:ofl=nm= (pontopp'dan) Sbon~OwI Asioc..::.pmsiJ (Smith) AlricaD Manb Owl 
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Sci~DlH i(" "'arne IXlerminalor ~~bNamt 5 ... "" 
Ord(' ( Caprimulgifonnes 

Famuy upritouJgidae. t\ i&hl;'m 

Ca pnmulp.s i1l()rna.IW Hc:ut).i.o PWD Nig.h ljar 
GJ pntnu1rw m:bit:u.J ljcllltnste iD Nubw Nig,hljar 
Ca prirr-.ulgu.s a./ropDalS u= Euro~.ul Nightj.v 
C~primul'''' J (l.(DptiuJ Lidltenstc:i.o Egyptian Nithtjat 
Co prirrwlfUJ f rl"41W1u.S S,aJv.oori Nonhero Dusky Ni&hf)at 
CDpnmufrus MtWJ1dJcmj S'=J;< DolUldson Smilh', Nigbljar 
Capnmulgus polioccphdw RCippcU Abys.si.ni.an Nig.btjaJ' 
uprimulgus JUllorus BJUIldell & Loyal St.:lHponed Night jar 
Copnmulgu.r trisJi f'Nl RO ppeU Fred.led Ni.&hljar 
Co pnmJ.l1 fil S dan.t.s Rc.idK'ooW Sktllkr-tailed Nitblj.u 
Ca pnmufgw ditr1Dl;U11l.l Vitllo\ Loog-L1iled Nigbljar 
CopnmuJrus natakn.sis Smith While-tailed Ni&,b tjar 
M ocrodi pcrv~ 1ol1gipennis (ShI!w) SI.1J1dard·v.1n~ Nil.btjar 
Order Apodiformes 

Family Apodidae · Swifts 

~ fU.J m)io pt.i1uJ (Salvadori) Scam:. Swift 
/'~sorus (Liru>. ) Col'llIDon SIIr'iJI 

I A f"-' '"'""'" (RcKbeDOw) N)'3.l12.3 Swill 
Ap..umdbo (linn. ) AJpiM Swift 
AfUS aquNorUiliJ (Mlill<r) Monkd Swill 
Af"-' honu (Hcu&lin) Horus Swift 
Af"Sco!/ cr (1jchtenslei.o) WhiI.e-f'Umped Swifl 
Apwoff jlJiJ (Ony) Little Swift 
CyJUiurus panJU.I (U chll:OSlein) PalwSwifl 
Order C..oWOnD(;S 

I 
Family Cotiid.ae - Mousebirds 
Cobu$ nnJl/lls Gmeli.n SpedJed Mouseuird 
Co/J/.iS Inaa"OUrus (linn.) Bluc-naped Mousebird I 
On1~r Trogonilormes 

Family Trogon.ida~. T rogoo 

.i paIo<Umw nariM (Stcphens) Nanna's T roton 
Ord~r Coraclformes 
Family Ne<"di.n.idac· Kin,ifubers 

Halcyon St!1I.egiUruU (lioo. ) WoodL1.nd Kingnsber 
lID1cyon mtJ!jmbico (Shaw) B1Uie-breasted K.in.tfl$ber 
Hak,un clu:JjcuJi (Stanley) Sl>iped Kingr.ba 
H ak yon cJJcris (Bodd;!~rt) While-OOl1ared Kind'I.S~r 
H ak.)OfI ~Q(X phaltJ (MCllier) Grey·beadc:d Kin&ftsk r 
~ .tI:mil",q'.J.a/.Q Swainson H.a1l<.Olhred Kin:fI$M r 

Ai=Ic """"" (1'aIW) Malachite Kingfis ber 
uyxp'~ (Boddocn) ry".y Kingf.ber 

c.ryic ""'" (Linn.) P)ed Kin&fr;ber 
Co;k ma:tima (1' .... ) Giant~l$kr 
Family Mcropida.e - Bee-alen 
M erops hilUtUliw:u..s Lkhkll.'l tcin Swallow-tailed ~aler 
M ero ps nlbi«HlU Vi.eUo l Whit.e--throated Bce-ea.ter 
M c,ops fAi-Si.Ou..s MrJler Linlc~lel 
1-lf"o ps '>'flJ'iegtltiLS Vi.!Uot Blue-breasle:d ~1.e1' 
M~ps~ Latham Link G recn ~Icr 
Meropssupav;iljosw Linn. Olive~ler 
Jf~ps pcrsicu..s hila> Blue<hee:ked ~ter 
M u o ps a pia.rur Linn. European i3«-e.aler 
Mao ps rrubiau GIDC'lin ~ }k(o-.eale r 
M ClO Ps f'n'Oi1ij ""'Wei Somali B«--ealer 
."'f aops_bulocld Vidlot Red·lhro.1.ed Bee-Gater 
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10 
s.:..eotific t'ame ()cterminatof EntJisb NWl(, SUM Fa.miIy Coraciiciae· RoUe rs. 
Coro<Uu ganvlus li= EUIOpe.a..D RoUer 
Co,ocuu all ~rW::o Hamann Ab)'ssin.i.a.c RoUer 
Coroaa.s~ li= Wac-brusled RoUer CD,a.::;o.s n.ae"V!'(j Da udi.o Ruiota<I'Qwoed RoUer 
wrw:Jonw.J.g/aururus MlllJcr) Broad ·billed RoUct 
Family Upupidac· Hoo~ 
U""pa 'paP' li= Hoop<>< 
Family Pb~n.iculidac - Wood-boopoes 
Plwxru'a.du..J P-" PJretl.S (Miller) GrttD Woo<lboop<X 
PNxIU'CUIu.s somaiiuuis (Ogilvic-GnntJ Btack·billed Wood-boopot 
Phoau'cu1u.s rami eN CWIl.lrul ) V;okt Wood·hoop<)( l!'hoasicu.lu.J lltemmu.s (Stephens) Black Wood-hoopot 
PJ~nicuh.u mil>OT (ROW" ) Ab)~i.o.ia.D Scimiw-bill 
F.mily Buurotid.:lc . Hombilli 
T O</o.lS 1IIl.SU/us (lina) ~liornbill 
T ocktu ~hrom)ndtuJ (femmilKk) R.ed-billed B arnhill 
T txlaJs tkckeni (~) VOD dt:r Dcc.Uc', Hornbill 
T OCKUJ f/uvirosrris (ROppell) Yellow·billed Hornbill 
T ockus han pric:hi.i (Eh",ili,'ll Hcmpric..h', HorDbill 
T odalJ dbcI.crmif1ll1UJ (BDttilofcr) Crowned Horubill 
B}Cl1n.i.a-t:.1b~ Frie<!mann $ilvcry<b«k.ed Hornbill 
BUi;Cr\U.! aby.uitu'cus (BoddMr1) Abyssin.iarJ Ground Horobill 
Or~r PKiformes 
Family upilonidac - Barbeu 
L)bius bidcntoAu (Shaw) Double-toothed Barbel 
L Jhiu.< '"' f mol;'" H, maru> Black-bil1ed &roc! 
L)biu..s vialkxi (t.c.<h) VieUoI', B.arbel 
L)hiILS uNUuus (ROppe ll ) Banded Barlxl E L )bi.I.IJ m.t'.iLlnc>ct: pJw.luJ (Cxetuchmar) BlKk-tbroaled ~l L)bius di.odnnatu.m rn<uglin) Red-( ro D ted Barbel 
PogorWiliu f'J.si.11uJ (DumODt) Red-f rooted Tlll1er·bird 
Pogoniui.u.J C~1rU.J (Temminck) Yellow-fronted TUller-bird 
T rach ypht:muJ margariJMu.J (Crep.sdlJnar) Yellow-brea.utd Barbel Troc},ypMtIUJ d=n.ou.dii (Prtvou & Des Mun) D'Arnaud', Barbel 
Trachyph,onu,f (r)(hroaphaiuJ Cabanis Red-and-ytUow ~I 
Fatnily lndic.aloridae . HoOC)'-guidcs 
IMbcDJoT var-K:gtllW L=on Scaly·throatcd HoO<)'~ J nJjCQJOr jrufjUJIor (Sp.unn;m) Black-throated Hooey-gWIk 
] ndiWI/.)f millO' Stephens Le:s.s.er Honq-gujde ~odoli.scus iruirnis (C=iu) Ca.s.sin's Hooey-bird 

s rtrulus Sundevall Wa.hJbert'5 Hooey·bird 
Family Picidae . Woodp«:ke rs 
V >nx Jorqui& li= W~-nccl f! )"X ~ f i«>Ilis W>glc' Red-breasted W~k Cam pdhcc nui>jCll (Bod""") Nubw Woodpecker 
UunfNtkro~· (Malhcrt>c) Urtle Sported Woodpeeker 
Drndro piws I u..JCUICOU VkUot Urdinal Woodpecl:e r Dmdro picos Db ys.siniau Stanky GoldeD-bacl.ed Woodpecker E Denbo plco.r obsolau.s (Wag.Ier) Brown-backed Woodpecker [AI c.so pico.s g~ (M1llk,) Grt')' Woodpecker Thn"p.a.s .'IoQmaquuJ (ljchlea.sldn) Bearded Wood~~er 

27 1 



11 
Sci~ntiflc Na.m~ Dele rm.i.n.a tor ED£ljsb Nam(' S .. <ill 

Older Pas.scrilormes 

Family Pirti~ , Pitu 

FJrw r.nrokTUlJ Vidlol Af rlca!l Pilu 
Fa.m.ily Alaudidae - Larl:.s "-
Mira / ra canJil1an.s Blyth Singing Bush-Lark 
},flfo/ ,a (l/bicau.J4 Reicbcoow Whitc-uiled Bush-la d.: 

Miro / ra PJlpc Fn C'\i1J;la.Q.D FriedmanD's Busb~Lark 

Mira / ro hy{XrmeJrtJ (R~Kbenow) Rclwing Lou' 
M iro/ m ru/ ocinnamo= (SaJv~ori) Flap~I -Lari: 

AI "0 / ra coilnris Slwp< Col!.ared Lark 
Mlra/ra a/ ricanoUks Smith Fawn.rolourc'CI Lad: 
M:ra / m fl'fknj Slwp< Gi.11en's Larl 
Mira / ra po.:6LJJ1.crntJ (RekhcDOw) Pink-bre.a!ited Lad 
Mira/ra .ugodi.msU Ennl IXgodi !.Ark. ET 
Hturomira/ra s:'~ (E=d) Sida..mo Long-dawe<l Lark ET 
.Ermw jXtTix ni griu ps (Gould) Wbit('-h untro Sparrow-Lark. 
vema fUn'x si~ (Ou.<;wet) Chestnut-beaded Sp.urow, Lark 

.E.nm.o;wi.'C kucotis (S, .. k y) Cbestnut-hacked Sparrow-Lari: 

.Ammoma~ ducrti (LicbtcDstein) D=rt Lcl 
A.Wtm.on aimJ.di fXJ (Desfontaine) Hoopoe-Larl;. 

Mdano.:o rypAn bimoadaJa (Mene trib) Ca1andr.i Lark 
('~cinertC (GmeJin) R<d-<apped Larl< 
CaJ(J.fIdrt/L-J bra.ch ydoaila (LdsJer) Short-toed Lad 
Calan..frdla ~ (Sb"'l" ) Rufous Short, toed Luk 

CaJa;,drdla perJo fIa/.Q (Slwp<) 1-.Usk.ed lark 
Ps=~ ! mnDn11ii (Phillip') Sl.orl-t.a.ikd Lark 
Galaida crisrllJQ (Linn. ) Cresw I....ark 
Gckn'J4 III.f'Jdo.t Im,dlln) Soorl-crcsled Luk 

Fa.mily Hirundinidae - Swal.lo .... ~ Martins 

IV par~ pah4dicola (Vidlol) Af ri<-an Sand Martin 
Ri po.ri.tJ n'pario (linn.) Sand M.u1i.n 
Ri pano cinaa (Boddaert) &nd«I M.u1in 
[H,runa'o gr1..scopygtJ Sunde ... all Grey-rump«! Swallow 

lfirv:r.do / uliSl"w LicbtcMle iD African Rock M.a.rtia 
Hr~ndo TU fX.stris Sropoli European Cra.t M.a.rtin 
f{;ruruW ro..nU.a Lin.n. S.-.!Iow 
Hinuulo luei..d4 Ha..rd.a ub Re<kbested S wallow 
HilVlUW smithii w cl> Wire-tailed S .... allow 
Hlrur.dcJ odhio pial Bla.nIord Ethiopian Swallow 
HiruNio rtu:g=9.s &D>O. White-tailed Swallow ET 
Hiruna'o =ga.k7tsi.J Linn. M~uc Swallow 
II irulUW dauric.Q Linn. Red-rumped Swallow 
'I irur.do Db yssini.c.Q Guerin -MeDn'ilk Striped Swillow 

Ddichon urbi<.Q (1inn. ) House Martin 
PsolidoprOCM pri.1to~O'Q (ROppeU) Rough-winged Swallow 
PsnEdo ~ a/biu t:>S Sda.. ler White-beaded Ro ultb-winlted Swallow 
Family Mot.acillidae - Wagtails.. Pipits 
...whu.r~ (Grodin) Richard ', Pipit 

.Anlhw cam~ (1inn. ) Tawny Pipit 

~Jw, In=p\ry< Vic llot PLllD-b a.cked Pipit 

.whu.s simiJis Jc rdoo Loug-billed Pipil 
AnlJa...s CD ffu Sun&valI Uttle T awny Pipit 
~Jw,rrividi.< Lin.n. Trtt Pipit 
whuJ ecn.fTfUJ (p.Jw) Red-throated Pipi t 
Tmdolh~~llu; (D",,",) Goide-o Pipi t 
At (lCTon yx f7.cvicolliJ R QppdJ Abyssinian Loogclaw E 
,\I o=iJk, flow> Linn. Yellow Wagtail 
AI otaaJk:J ciT'C'W T un<;\;I. 11 Gm'WaLlail 
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II 
Scientific Name Dclermin.tIOt i::.ntJisb Namt S .. "" 
Order Pas.scriformes 
F;umly PirtJdAc . Puu 

PIfI~ ol1SokfUJ.J Vidlot African Pitta 
Family AlaudJdae· Larls 
Mira/ra ';4lllJillNu Birth Sin.&in&.-Bush-Lark 
Miro/ra~Cbi~ RCJcbcDOW White-tailed Busb-\arl: 
Miro/ra p.llpa FnNI.lWlll Fried.mann's Bush-Luk 
Mirl.l/rl.l hypcnneiro (R.eicbc:now) R<dwin& LMk 
Mira /10 IU /OO1l1liJmCrTV:O (SaJvadori) Flappc:H.art 
Afml/ro cc&ri.s Shall" Collired Urk 
Mirafro o/n'cDncUks Smith Fawn-ooloured Lar~ 
Mila/la r"1Jazj Shat]>< Gillc:n's Uri: 
MiID/rD fXX~ (Rticbeoow) Pink-brc.aslc:d Lut 
Mira/la tkgodunsiJ E=d IXg<>d; Lat-k ET 
Hclaonura/la si4mnocn.<is (Eru-d) Sidamo Long-dawed Larl: ET 
ErcmofXm:r rtipioc ps (Gould) 'White-frollted Sparrow-Lark 
&emopcllx sifl'Wll (OustaJcl) CbestnUI-beadtd Sparrow. w I: 
~f«,;:r lcucoIis (StW')') C~lDul .. bad:ed Sparrow. Lvi: 
.Ammomonu tV.5CTfi (UchleDS~in) """'"lMt 
<~f1 cJa.,.di pes (Desrontaine) Hoopoe- l....arl: 
M~r}'f&bi~ (Mroto16) Calat>dn lMt 
CA1alwefla ~ (G~lin) Rod-app<d lMt 
CaltvIdrr1J.:J brodJ ydactikl (L.e~c:t) SborH~ 
CalOlldrd14l someJi.cD (S,",'I'<) Rufous SoorHoed Lark 
Ca1an.J.rd1D pcr~ (Shat]><) Masked Lark 
P~WIJOtlDI1 / rt:m .... '!h·j (Philli",) Soort-Laikd Lark 
G~riJo CTUtaul (linn.) UuledLMk 
Gakridtll~ i(B",hm) Short<l'csled Lark 
Family Hifu.odi.njdae - SwalJows.. MArtiru 
}l, pan. poJ"diccI. (Vidlot) Ai ri("an $.and Martin 
RipariD npariLJ (linn.) Sand M>nin 
Rj pariD orldo (BoddaC:r1) &n&dM>nin 
HlTun.dc ri~op)'ga Su.cdevall Grey-rumped Swallow 
1f11UM,:, / tdiguL, lXhteDSlc m Nrican Rock Martin 
j{ ",mao r\l pc.stris Scopoli EuNp<.u> en,; Murin 
HilU1I(/o IUsriUl Linn. SW1lIow 
HiTUnd.o~ IWtlaub Rtd<bested Swallow 
HiTU~ smiJhii l=cl> Wire-tailed Swallow 
Hirurw.L; odlu'opicd Blanford Ethlopi.an Swallow 
HllUtldo mcga.cnsi.s lk",,>o 'White-Wkd Swallow ET 
Hi",rnio $C11.Cglllcui.s Linn. " ",SW1lIow 
Hinmdo daul1CD Linn. R.ed-1'\I.m~ Swallow 
HiTUndo ahyssiNCD Gutrin·MeIlC'\ille Striped Sw.Ulow 
~NmW"bi-ctl (linn. ) House MMtin 
P.w.liMprC>Cn< prisw ~ (ROppeU) Rou:)l-wiJl:ed Swallow 
PsalUJ.o P"~ db~ Sda lc:r White-beaded Rou~-~ed Swallow 
Fa.mily Mol,.;!cillidac - Wagu.ils. Pipits 
Atuhu.s~~ (Gmefut) Richard', Pipil 
...-1.IlIJw.s earn purri.s (linn. ) Tawny Pipit 

W",", "'=""'" Vidlol Plain-backed Pipit 
ArJhu.J SlmiliJ JerOOo Lot1£-billed Pipit 
A.~fw.s CD/ f U Suo&vaIl Uttle Tawny Pipit 
r-whu.Jtn~ Linn. Tftt Pipit 
.-infnu.s CtTvitrU,J (pillM ) Red-throated Pipit 
Tmdo(h~~Ia01us (Cabanis) Gokkn Pipit 
M acrOfl yx /1rvicclh..r RQppc U Abyssinian Lon&ciaw E 
Mo=i&fIcw> Linn. Yc:UowW~ fM oUlcilla ci na"f!O T"",talI cmyWogtail 
M oloci.D.D dartl Shat]>< Mountain Wa:tail 
M owciJ1J aI1xI lirut. White Wogtail 
MoUJci1laGp-'i~_ Dumon t Alrican Pied W.a2Ui1 
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Il 
Scieotific ,,:1(n< Del(nniw;tor EntJish ~am(' St."" 
Family Syhiid.lt . Wa.rblers 

Brcdypurus b~caJ.a (VicUot ) unk Rusb Warbler 

I Bradypaw cifV>Qmom~:I.I.S (Ruppc U) Cinnamon Brac\.co- Wublc r 
Brady pU/'liS oj f rcai H.uU.ub Bamboo Warbler 
L ~cho('n.icolo pkll }tao (Jerdo D) Fan·tail~ Warl::Ikr 
PariJctrwJ bochmi Reicbeoow Bwdcd Tit -Oycatcher 
p{)rUofT>(J /u,C1lJ (ROppeU) B,o .... n Tit-OyQlCber 
Ci~u:ola ")fwo ps (Hat11aub) Red-faced Cislic.ola 
~'.:olo C<:l/I.UI "'" (Heu:Un) Singing Cisticola 
u..sllcola ,hmulI'.tl (A. Smith) Ranlin& Cistioola 
wlcoWbodu~ Mums &r.lD Cistioola 
Cis:;colo :aI<JCIotu (Temminck) Windin& Cisticola 
Cisti.:ol.l /ObUJ1o CROpp' lJ) Stout Cisticola 
CiSficolo twlilknsis (Srnilb) Croalin& Cistico1a 
Cisri.-olo ci~ruHD S41vadori Asby Cistiool.a 
GSflcda n.G1!'\ll Fischer &. R..::iebeDow Tiny Cisticola 
Ckiuxo ro ficq.l (CcctlSochmat ) Red-pate Cisticola 
!ci.Jticola brachypcrQ (SIwpe) SiIlling Usti<-.ota 
G.s1icokJ fTDgfod;u.s (Anti.oori) Foxy Cisticolll 
Cisricolo jurKidi.J (RAfi=.q "') Zittin& Cisticola 
Ci..sticoi.:J anduiiJ Witbcrby De5.cn Cisticola 
CisticcJ.o vir-ni4l (H,uglin) Blx.k-baded Cistioola 
Cisticolo bl'linnaao:/lS Heuglin Peaoral-patch CisticoLt 
rn"nitJ graci.fu (Lichtr.rr: lciD) Siriped·back Prinia 
Pn"r.io suh fIt:w. (Grodin) Tawny-tlanlN Prinia 
:Prini.n .t()~ (Elliot) P;ue Pri.ni.t 
11 cHoWjs ~hro ptaIJ (Jardine) Rro-w~ Warbler 

ApolU I"'''''''' (Slric:lli:nd) Black·breasled Apalis 
S piJo pciUJ clumMu (femminck) Crickel Warbkf 
5 piw Illila TV fif roru (ROp!,, ") Red-faced Warble r 
Ph j&lc.is p.4lchdla (Cret:uchmar) Buff-bellled Wvbkt 
C.atnllro r-no brn-icaudoIa (CrcIZ.SChm.u) Grey-hacked Car:naroplera 
Camaro ptaa .rim pl.u (C>l>anU) G~ Wren-warbler 
ErtmQmcklldcro pygi.ilis (Lafresnaye) YeUow-bc:llie-d Eremomela 
£remcmaa flavicri.w1is .'>hArpe YCUoW-vt"Dted E.remome\a 

~ro== ADtioori Grec-n-b.Kked Eremomela 
~>'\"idto bra.ch}I,na LaIrcsn.aye Cromb« 
Js )h--iCQa wh)rii (Shelley) Red-raced Crombec 
1sj~lUI isabdJiNl Ellio, Somali Lon&-billed Crombeo: 

IS""''''' plUli ppo< wil1i.tms Sbon-billed Crombeo: 
l~d1o na.eviD (Bod"'") Grasshopper Wamler 
~.rldUJ {L/\.Wti1i..s (Woll) Rj...-ef Warbler 
~/u.J.:jn.ici&J (Savi) Savi's Warbkl 
.Acroc'c ~ JCr.oenoba.aw.s (linn) Sedge WarbJ.er 

"""'" phaJuJ pa1=N (Becbstei.n) Manb Warhler 
.AcTt:>a plv:JuJ sci r pacau (Humann) Reed W.ubk r 
.AcroXt'pMlw bodjcaJw (VicUoI) African Reed Warbler 
Acro.:cpNWs f'oalirosrriJ (H.uU.ub) Swamp Warbler 
Acro.:-..e pIu:W.r lfC"nJcrr:u.s (Ebrenbecg) Southern Grul Reed Wubkr 
Aa-.:>a pJwJw gri.sddi..J (H.uU.ub) &sn Re«I Warbler 
.Acr(l(:'(' phoJuJ nturodjff4(;t':U.J (linn) Greal Reed Warbler 
Ch1cro l>eJil tWll1cui.J Smith Yellow Flycatcher 
~~s~1'ILOJis (Fraser) Moustache Warbler 
}{ i P p:Xms po!/idil (Ehrenberg) OJjv;aa-ous Warbkr 
Hip pcHni.J k1gwdil (Ehrenberx) Upc.bt:r's Warble r 
H j P p.Xt:is olivdorum (Strick.1.md) OINe-1J"e(' Warbler 
HippoWi.J idmNl (Vidlo l) icleriDc Warbkr 
>,~u, mystn.t::ul Mcoelri6 Menitries Watbl~t 

,rna "" p pdli Temm.lock RGppell's Warbkr 
L":.n.io n.ana I (Ehrenbe,!) lX$crt Warbler 
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ScielltiIi<: Name 
[)clennlnalor 

~hNa.mt: 
Sutu< 

IS }llio W.(O~ 
(EhreD~r&) Rt'd ~ Wubler 

~)i..u, hornnJiJ 
(Grodin) Orpbc..ul W&rbkr 

~ ;,I,'C nUona 
(lkchstcin) &rredWvbkr 

~."~':"cu~ 
(Linn. ) Lesser Wbiltlhroa l 

~ j\~ comm:mis 
Lallwn 

Wbilethrwi 
S}h!4 ~rin 

(Ilodd>< rt) GMtkn Warbler 
~."',;a arri~ pi& 

(linlL) 
Blad:ap 

Ph )i1MCO p-'J umhrO'\;rau 
(ROp",U) 

BroWD Woodland·wutlcr 
p".\&JCD~S bondJi 

(Vkllot) 
Booelli', W&rbler 

Phyilosco p.u collyblUS 
(VieUot) 

Chi! f <hal f 
I'h \&SCOp.IJ trochilus 

(Linn.) 
WillowW.a.rbkr 

Family MUKk4;Pida<"· Flyu,tcbu-s 
MuxiUlpa SlrlaJo 

(l'illu) 
sponed Flyc,uCM:l \ M u.scic.; IV' 1c.m1:M,~ 

(Akuoder) Ga.mb.\p. Dusky FlycalCbcr 
M l-I..JCU.Q fXJ adu.S1D 

(Bok) 
Dusk)' Flycatcher 

M ,."oporuJ ~mbeus 
(HM1Iaub) 

GreyTIt-rlyeateber 
Fj~a!b~ 

(Temmmdr.) Col1.&red Ryc.ueber 
MdMIWmi.r chocolaLinu.s 

(RDp",U) Aby5.sician Staty AyC:Hcber 
M~cdoli~ 

(S",,"aimon) 
Blacl: flyalCMJ 

£'-11 [idomU scni porWu..s (Rflppdl) SiNer-bird 
Bradon.i.s mjcrorh )"Ck.u 

~icbeDOW) Grey Flycatcher 
&~pcJJiJ= 

(VOIl M!Ukr) Pale f1ycalcher 
1I,Li"'. flc>i,,,,,,, 

Swainson YeUow-bdlkd FlyC3lcber 
Family Monarchid.1c· MOOMCb Flycalche:fl &tisori~ 

(Ik"&ill» ~-beaded Puff-bad: flycatcher 
fuM paI«o 

Neu.man.u Pyr;my Pufr·back. PlycalCMJ l &ri.s rninar 
Erlang" Blac.k-bc.aded Puff-bad Flycatcher 

PIIJJyJStira c.~ 
(MlUJer) 

WanJe..ey~ 
Tr()dwxno.u~ 

SIwp< 
Whilc--~ed Crested Flyeatcb~ r 

T u pi pha~ vin.w 
Millkr) 

Puadisoe Fly~lcbel 
FamuyTi..tnAillda~· Babblel'!t 
Aic-lpp! Gb~niGQ 

(ROWU) AbyssiDU.n Hill·babbl~r 
Paro ,?ha.smo loliniai 

(Gutrin·Miocville) Abyuiniaa Catbird 
E 

T urdoUks fXdx jIu 
(C~ttsdunar) Brown Babbl~r 

T urd¢itU.s ~ phaW.J en, "",bDw 'White-beaded Babbler 
T r..m!oikJ~...Jtuus 

(Shelley) 
Saly&bbkr 

T urdoide..s lC>dJrosus 
(HM1Iaub) 

Dus.k)' Babbkr 
TurdoiikJ bc.o pygiuJ 

(R'P"'U) White-rumped Babbkr 
Tllrdouks f u/1JlI.S 

(Desfontaines) Fulvous ChancJ'Cf 
T UTci.::Ji.ks ~jgil'lOSW 

(ROp",U) RuloU$ ~nact 
TIITdoi<ks oWr.tn' 

IrSb,U<),) 
ScaJy Chan~rer 

Family Pil1ldae . Tit! 
PIlFUJ Diu 

Omelia 
GTc11it 

PDI'UJ kucomeWu 
RQppen 

Blad:. Tit 
Porus k:ucorIOtw 

GuCrin-M~~ Whit.:-backed Black Tit E 

Family R~m.izjdae - PeoduliJ:le lit! 
Rani'1 mJLS<U1us 

(l-lartU ub) 
MollSe-COiourro Peoduline lit 

lVmiz p.lncti f TOfI.I 
(SW><kvaIJ) Seruw P~odu1iDe Tit 
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IS 
Scientific 1\aJllC' DetC'IlIlUalor Ent,Iish NalDC' Sunu 
Family SaJrornithXUC' . Spotted CrecpC'r 
Sa pomu s pilon.ote (F~) £ned CreC' pcr 
Family Necwin.iidaC' . Sunbirm 
MiMe" pte.J on"C'nJoJi.J H.utL><>b Keoya ViolC' l-back.«I Sunbird 
Anrhrc pies collaris (ViC'UcI) CollvC'd $unbird 
...wIllY pus ~rw (V;eUoI) Pygmy SUDbird 
Ar.thrc pus ~lliau (ucblC'osl.C' i.o) NilC' V~ey Sunbird 
/Va"zQ""rtlo oliW/.C'Ul (Smitb) OlivC' Sunbird 
,Vecum"1llQ amah~ (Shaw) AJ:o(ol.byst Sunbird 
Nrcfll""fUll x~lakruiJ (Li.n.n. ) Sc"arkt-cbested Sunbird 
N((;/llrifUO IuJIIlm" (Sbdky) HUDtC' r', Suobird 
/V((;UlnrUll 1'C'nu.sf.a (Sb.aw &. Nodder) VarUbk Sunbird 
Nec/llrinUJ ~hUJropYrjo (Jardiee) Olive-bellied Sunbird 
,'\'u;umnJO bif(1..~ (ShaW) Purple-banded Suobird 
N(danruan~ (Smith) "''!.ariqua. Suobird 
NUJarinia~ E.1lunber, Shinint S,"",Url 
Ntc.tarinia cupntJ (Shaw) Copper Sunbird 
HUJilrinUJ fQC4ZU (Stanky) T~Sunbird 
Ne~um,.u, ">,Me«r~ H..u.<>b Red-cbC'sted Sunbird 
NtCltJrlN.(I pc.J.chdLl (liru>. ) Be.autifuJ Sunbisd 
N«JAriniG neaorincoUhs (Rkhmood) S.Ill.a.!kr BJack-bellied Sunbird 
NraMnia I(;.1n()StJ (liru>. ) IvWach.iI.C'Sunbird 
NedOn"nUl ki1i1r~tLSi.s Sb<lky Brorw: Suobird 
Family ZostC'ropuuC', WhilC'--eycs 
7..oslao ps ab}'$SinKo GueriD·Me~e Whi~reasled WhiI.C'-cyC' 
Zo.srao p$ SIrne:ll1clUis Bo .. """ Yeilow\Vbile-e)"C' 
ZoS!a~~ltlPtJ HC"uyJin Giecn 'iVh.iI~e 
FA1Dily Oriolidu . Orioles 
On"ob.u orio/us (ljnn. ) Golden Oriok 
On"olus (Jl.lfarw Vidlol African Golde n Oriole 
OrWIus Lar.'tlluS Uchtt:nslein BL1.:k·bcaded Oriole 
Orio&s n ... :m.acM (Gm"in) Black"M'.aded Farest Oriole E 
Family lAnlidat-· Sbri.ko 
£U/"(K~phillus ru<p~11i BonaJW1C" Whitt:--crowned. Shrike 
Pn"o/IC Ps pe,tniJUI (Sb.aw) Crested HelmetlOhrilc 
Ni1ou..sofcr (UtJum) Northern Bruhru 
fJr,o=cP'J pO"", JacUoa Prin&Je', Puff-back 
/Jry:>MC~ ,r:mIxruis (Licbte:ll$lei.o) PuH-back 
TeMgro mlfWLQ (H.utL><>b ) Blac.kcap Bush-shriU 
Tt:haptJja~ (Sbelley) Threc-iotrW.od Bush-i.hrile 
TchagrtJ x~lolD (liru>. ) Black-heiided BIlSh-shrike 
Rhcdo ~s CI1UJ\.!W ~abet&) R06)'-patl".hed Shrike 
!Aniariu.J fU lict PI (SbcUey) R.e<i-ruped Bll$b-iohrikC' 
l...tW4n"us aaJUo~ (Om"in) Tropia.! Boubou 

trrhroltlStu (Crcw.cb..aw) BI.ac.k·beaded GooolC'k 
l..Aniari.J.J.S f und>ri.I (H.utL>"b) SlatrXO~ured Boubou 
Malat:DfW:JtuS sull UTtcpedUS (1.=00) Su.lpbur-brea5ted BUih ... dllue 
M o1.a.t:onotus bumc"'oci Stephens GrC'")'·beaded Busb-5hrili 
Lan.il.l.s i.stlbd1iIJUS Ehrenbc:tt l.s..tbeUinC' ShriU 
Loniu..s cdJurio Lion. Red-bacled Shrike 
~minor Gmdio Lesser ~ SIlriU 
lArou.s (xcubiJer Linn. Greal Grey Shrikt: 
J....o.ni.us (XQlbiUJroi.t;k.s Prhost &. Des Mllni Grey-backed. F~ 
Lanius dorsalis c.b.uU< Taita Fisca.\ 
lAniu.s JOmdicu.J H.utL><>b Somali Fi.sca.I 
lAnius~ Lion. Fi>al 
LAnius SOlllIor Lion. Woodchat Shrike 
lAn.ius IfI.lbiau LkblCmlC"UJ Nubian Sluil;e 
Family Dicrwidae . Drongo 

Dicrun.1.S odsimi1i.s (ll«t.«inl Fort ... tAiled Dron~ 
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16 

Sclcotific Name IXlennilLa lot 1I=..Il£.lisb N~ SIA,," Family CorviJac . Crows., Ravens 
PrilosromuJ afer (Unn) PUpae u;....anancrru; s:~ Mohom Slres.emann', Bush-<row ET Pyrrhoc:oNu P • ..".}..xOT(JX C1--i=) Cbough Cor\.UJ .s pkn.tkns YkUo! tndi.ur House-aow Co~sa1bus MIlIk, Pied Crow Con-us ro/jroJJi.s L=o, Brown'DeCked RaveD Cor-w C.:J PCMS Uch!en.Slem Cape Rook Cof'.«J ,hi pidu/'lLJ I-t.nen Fan·tAiled Raven Con.us cr(}.ssif(}}:/ns ROpp<U Tbid,:.bilJed Rave n E Family SturnidAc· Surling:s 

Po<o f'U'o sr:uhlm.vtni (Reicbenow) Stuhlmann', S~ Onyc:hogncuhuJ moriD (Unn ) Red-wing StMtint, Onychogrwhw bl,'lthii (Han1aub) Soma.li Cb~tnul·win.g StArling On ychogrv:uhus tcrw.irostris (Riippo."U) Sleo<kr-bilkd CbestDUHvmg S1.at~ On ychoptol}JUJ cllmostns (ROpp<U) Wbi.e-bilkd SIMIin: E On ycho gnatlw.J saJw:.dorii (SIwp<) Bristk-<rowned SI.1.t~ Lam proU}m.iJ s fkndi..d:u.s (Viellot) SpkDdid Glossy Swlin& Lmn P'Q(omU d.u:"o purw Swainsoa L=<, B)~ GioMy SIMIin: Lam proum'll c.~)bo.euJ Ehn:oberg B1~ GI"")' SIMIin: ~m prOl<JrN.s JUT P'''' ptcnu RtlppcU ROppcU', Lo~·taiJed G~ Starling G{1I1}ricindus ~gClS1.a (iloddo<n) VIO!c:I-backod St.u1i.nt, 

\ 

Cinn}M",.dus kFpii (Jackson) ShMp<', SIMIin: p~p:u:o, biwWT Re~benow Magp~ SIMIin: fs J""C f ixhm ~icbtoow) Fischer', Starlin& 5 prta albia! pilL Blyth White-<rowned Starlin& 

\ 

Js~o fUlchc, (MOller) ~tnUl·~llied Starlint Is [..rco .sJidk}t" SIwp< Shdk)", Swlint ~ pr'rQ JU JXrl>w (ROpp<U) Superb Swlin& Co.ono psaTUS 1"( giu.s Reicbeoow Gokko-breasted Sw-Iio.& Stumu..s vulgaris Un" European Swiin& Crr..oJaphorll dl1LTe(J 
(M~nsclK~J . Wattled St.lJ'tinL Family BupbagK1ae - Orped:t'n 

&I pM fILS a i nalllU.S Lin~ Yellow-billed ~ker au pIulgu.s ~'}tJuQl"h~hu.s (S"ni<y) Red-biJJed Oxpecl.er F~yP~ridae-Sp~~ 
P<USt'r~ Smi th Rufous Sparrow PasKr ClUIaJ>Optenu Blyth Som.tli Sparrow Passer fT13t:u..s (VieUoI) GTey-beaded Sparrow Pas.sa .f'>W)i1U<J,w (RQppeU) SwainsoD', Sparrow Pa.urr g<mgOl'lCnsIJ (OustaJe l) Parrol-billed Sparrow Pa.ucr hueu.s (lic.bteMlein) Sudan GokkD Sparrow P<1Ul'r ~mjnibcy 

(H"""ub) Cbestnut Sparrow Pe/ronia br~hyciaa)itl Bonapant' Pak Rock Sparrow PmorUa pyrrila (Heupin) Yellow-sponed Petroc.i.a Petronia tkNalll (Sun&v.II) Bush Petroo.ia IS J"',e p 1'<' J~onuW (Daudi.c) SpKlie-froDted W~VtT Family P~idae - WUVe/'l 
8ubaIomir aIbirOJr'riJ (VieUot) White-billed Buffalo-weaver Bubc.L:mu.s niger Smith R.ed-bilk-d Buff.uo-we.aver DiflcndL.j dinnndL (ROppeUj Whi le-headed Bulfalo-'\1Ieaver Pkxx pa.1SU m.ahab- Smith Stripe-blUlled SparrOW·wero'ef Plocr pa.u:r JU perciJi(}.JU.J (eno_bow) Cbestnul-aowoed Sparro ...... weaver P/Qa jXJ'!'!u dorwld.J(".,j SIwp< Donaldson Smith'1 Sparro\\'-wu\'t'r Pscu.doru"gn"ta ~" (Bon.1parte) Grey-beaded Social WU'o"er PxudonigTtlD. ~ (Fischer ..t Rekbcoow) Black-c.apped Socia.I Wc.awr Amblyospiu: cJbiirOtlJ (Vif,o n) Grosbeak W ~ver P/.tx;aLs bag~iuhJ (D.odin) Ba.g.lalecbt Wc.aver PLx.cu..s /ulco/u.s (Lkhtenstein) Little Weaver f'toctu.s be pi (=0) r ..... l ... _ .... . -. 

PIac<w <""""" -

277 



-

11 
Scleotific !'iUDC' Dcterminalor En . b N.um Su ... 
PWClJS /acNO ptrrus RC'ic:t"'''DbKh Northern ~led WU;VCI 
f'Uxeu.s murmuiius ROppeU MaskN Wr..aVC'1 
P/oa:us vdatu.s Yie!101 Viletl.inc Masked Weaver 
PIocc.u sfX~i (l-kuglin) Spd:e'~ Weaver 
Pltxc.ls Cl.<UilaruJ (MillIe r) Blad.·beaded Weaver 
Pltxro..s dichrocC' pJwJ..u (SaJvadori ) Jubaland We.aver 
P/.oc..(us mdanoctphdu..s (Linn. ) YeUow-backed Wuver 
Ploceus n<hl[lf1OJUS RQppcl1 Chestnut Wt,1vc t 
Pbco.s su puciliQJUJ (SbcUey) CoIllp.aCI Weave r 
Ploaus ocuLons Smith SJ>e'Cucled WuvC'r 
p~s fUrn'collis (VicUol) Black-Decked Weave' r 
.Hahmbw flJbnccps r.-AUlkr) Red-be.aded Weaver 
QuduJ ccrduwiJ (HaJ11JUb) Ca.rdi.nal Qudea 
QuduJ c,")tlvopJ (H.a.rtl.3. u b ) Red-buded Qutlc..a 

0."'" qud<' (liDa) Red-bilkd Quclea 
Eu pkcus c r if (Grodin) YcUow-aowoed Bishop 
£u piLdU aJb.cflOtaJu.J (Cassie ) While-winged Widow-bird 
£U [kcu.s orduu (BoddaeTl) Red...::olJ.a.red Widow-bird 
Eupkcu.IQ~ (Smitb) Fu-laiIed Widow-bi.rd 
Eu pkc:u4 UJ pen..W (Linn.) Yellow Bishop 
Eu pkcu..s lluowU c.wan;, Black Bnbop 
Eu pUcu.s horck~ ~inn.) Blacl::--.vioged Red Bishop 
Eu JUck.J nwu:rcufUJ (Grodin) Yellow-$bouldered W)dow-bird 
Eu fkac.s f r(1llci.JCalJU.S (l><n) West Nile Red Bishop 
AnomdoJpizo j",babi; Cab"';') Parasitic Weaver 
Family Eslrildidae - Whydah5., Waxbills 
V~ rrJU;rou.ra (PaILu) Pin·uiled Whydah 
Vikofisckri (Rcicbcnow) Fischer's Wbydah 
Viduo hypockril1O Verreaux &: VCnY..iI m Sleel·blue \Vbydab 
Viduo pt:muwau (Linn.) Paradise Wbyda.b 
Viduo ornn:.oJis HeugJ.in Broad-tailed Par.tdisc Whydah 
HYPOCM.:l chaJ~1lUJ (MOJJa) Indigo-bW 
Maflliingoo ruMuUJ ~wu.ub) Grc-eo-back.ed Twin-SPOI 
Cry~pw soIwodorii RCKhcOQW Abyssinian Crimsoo-wiD& 
.imDdina fa.sr:iaUJ (Gmclin) Cut-throat 
P.lfdi.o melba (Linn. ) Gr«o-winged Pytilia 
P)f&(l afta (GmeliD) o..ng"oint«l Pytilio 
P)rdiA ~~~ra Swa.inson R«l·oint«l Pytilio 
LOlonosriaIJ larwzUJ (ROppell) Blad:-{3U(f Firermch 
LAconostidO rufofiCUj (Fra.s<:r) Bar·breast«i Firtfl.llCb 
Lagono.stiaa Jt!ncgtlltl (liDa) Red-bWed Firefmch 
UZON)JlJdO rhcJq~ (H,utlin) Jamesoo's Fi.refinch 
LagonoJtldO rubric.auJ (LichleDStein) AIri<:an Firefrneb 
Uta<ginllrus wnlhinogaJk, Reicbcnow Purple GnnarWcT 
U,oel'"llIhu.s bengo.1u.s (Lin .. ) Rcd-<h~kcd Cordon-bleu 
U'Mginrlrus c.~ pAoJu..s (Rkbmood) Bluc-apped Cordon-bku 
Est~~ (Tetnm.i.ock) YeUow-bellied Wubill 
EstI~palu~ Heuglin Fawn-breasled Wubill 
Estriuu, riIOdop)'to Sundcva.\l Ctimson·rumped Waxbill 
E.stn·uu, rrogLod;,u:.s (ljchleostciIl) B~d:-rumped Wubill 
&,iIdLJ ru1n'Jd ~inn. ) Waxbill 
£JtriUk ~JvCHlOfOS (VieUot) Black.<beekcd Wubill 
Am(ln.dava sub f"kn'<l (V~Uot) Zebra Waxbill 
Ortygosrr:;:(l (JIn(ollis (Vidlol) Quail-find 
Ltmch.... r.:l ma!ab(Jrial (LiIlll.) Silver·bill 
Lonc}gua grUel'(;(l piIJa Ddacour Grey-bedded Silv.cr-bill 
fL..:mchuro fri l1gilJoUks (Lafresna)'c) Mar,pic M.a.n.nil.in 
LorIChu,a bicolo, (Fras.cr) Black-and-while Mann.iki.n 
.Lon-ritura CUClllWtl (Swa1nson) Broozc M.ann..ikin 
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Scil:ntific Name Determi.natol E . b Name SUM family Fringillidae . FiJx:bn 
~rri1lUJ m.oUlmbiCILI ) (MOller) Y dlow- fronled Canary 
~('n fW.s aJrOrlliJJnJ .' (A SQlJLh) YclJow·rum~ Seed~.a l cr ~t71n4J' kucc P),r'~ (5undcvall) Whilt-rumped Seed-utcr fSmlW.l flDvifUlD $alvadori YcUow-\hro:&ted Secd-ulcr ET Sen'rut.! Jo,sastriaJu.s (RcicbcDOW) Wb.i1~iOOj Ca.oar)' ~t'inus donaJdSlmi SIwp< GroobWc..wy ~0'11W..l c.1rucolliJ (Swa.ins.on) Y elJow<t'Owned Canary ~cn'''''''J urnndJcU:!cs RuppcU Ai rican Citril 
~(nlWJ" fliricc ps RQppcU Blad:-buded Siskio E ~cnnu.r strio/JuuJ (Rtlppc-U) Streaky S«d-e.lIcr 
~cn1lUJ lrisrri.vus RClppcU Brown-romped Sc«!...ealcr ~rn1lUJ rri.cMrW (Reicbcoow) Stteaky-buded Seed-e.:ucr 
5cn"!)JIJ ankdx.nnsLS A> b Ankobf:r &ed--eater ET ~cnllUJ .wn.rhoW<.mD Salvadori SaNadori's Secd-eater E ~nfWs .r.t:Jn.rMEy&iul ROp!,," White-throated ~Ier E Family E..mberi1.idac .. Buntings 
£mh<riUl srriolcw1 (Uchteosldn) Ho~Bun~ [EmbrnUl flIha pisJ" Smilb Cinnamoo-bruslod Bunti.nt Ernbelza QlILfo.:etJ B .. hm CiDel'"eOus Bunting 
EmJxnUJ hortulanD LinD. Ortolan 
Embcn La uu.li.o D<<=haw Cn03Clunar', Bunting 
£JJ\bcriM f~ Slcpbcns Goldeo-breaslcd Buntin& Em-"<riza polio~'Q (Sa. ... -adori) Soma1.i Go1de O-brea.sleO Bunting 
EmbmuJfo~' Ihrtla.w Bro .... ll·rumped Bunting 

St.11u.s: 
E ... Endemic to £thlopu. 
T - TlHe.lleDed sLatw in the world 
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The Endemic Birds of Ethiopia 

Group & Species I Delerminator IVemacu lar name 
Order Ciconiiformes 
Bonrycllin caruncuJara ICROppell) I Wattled Ibis 
Order AnSeriformes 
Cyanochen cyanopera ICROppell) I Blue-winged Goose 
Order Galliformes 
FrancolilUis harwoodi I Blundell & LDvat I Harwood 's Francolin 
Order Gruifonnes 
Rouge/ius rougerii I Gutrin-MtneviJle I Rouge!'. Rail 
Order Cbaradriiforrnes 
Haploplerus melanocephaJ1JS ICROppell) I Spot-breasted Plover 
Order ColumbiIomies 
Columbo albilorques ICROppell) I White-<Xlllared Pigeon 
Order Psitlaciformes 
PoiceplJa1us flavifroftS (ROppell) Yellow·fronted Parrot 
AgafXJrnis raranla (Stanley) Black-winged LDvebird 
Order Cucu UIorrnes 
T auraeo rus fXJlii I Salvadori Prince Ru,poli's Tumeo 
Order Piciformes 
Lybius unda/Us (ROppell) Banded Barbet 
Dendra picas ah yssinicus Stanley GDlden-backed Woodpecker 
Order Passeriformes 
Mirafro degodiensis Erard Dcgodi Lark 
Heleronu"ra!ra sidamoensis (Erard) Sidamo LDng<lawed Lark 
Hinuuio megaensis Benson White-tailed Swallow 
M ocron yx f lavicoUis ROppell Abyssinian Longelaw 
MyrmecoeichJa semiu fa (ROppell) White-winged Cliff<bat 
M yrmecocichJa melaena (ROppell) ROppell's Cbat 
PIlJ'O pllllSltul galinieri (Gutrin-Mtneville) Abyssinian Catbird 
P= leuconorus Gutrin-MtnevilJe While-backed Black Tit 
Orialus monociuJ (Grnelin) Black-beaded Forest Oriole 
Zavanariornis stresemanni MollOlli Stresemann's Busb-crow 
Corvus crassiromis ROppell Thick-billed Raven 
Onychog/UUhus albirasrru (ROppell) White-billed Starling 
Seri"", f JaviguJa Salvadori YeUow-throated Seed-eater 
Serinus nigrice ps ROppell Black-beaded Sisldn 
Serinus ankoberensis Asb Ankober Seed-eater 
S(.nonus xanJholaema Salvadori Salvadori's Seed-eater 
Serinus xanlho pygius ROppell White-throated Seed-eater 

Source: Jesse C. Hi llman 
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Summary 

Group 
Tow SpeclCS Endcmlc s~ics 'iC: EndelDlc Order SlrtlJhwl\lf,;m'~ 

Famil) Strulhlorud..le 
I 0 000 Total I 0 0.00 Orda PodJ.ape.difo~ 

F anriIy PodicipedicUe 
3 0 000 Total 3 0 0.00 Order Pr"xdUJrii f Ortna 

FolmiJy Procdla.riidae 
I 0 0.00 Total I 0 0.00 Order Pducni f Or-rrILJ 

Family PhAe:lhontidac 
I 0 000 F arni/y Sulidac 
1 0 0.00 Family Phalacroc.oracid.u 
3 0 0.00 FAmily Anhinpda' 
I 0 0.00 F am.i.ly Pt-lecanidae 
2 0 0.00 Fa.oillr Fugatidae 
I 0 0.00 Total 10 0 0.00 Or.u:rGconiilo~ 

Fam.i}y A.rdeida.c 
17 0 0.00 F amily ~rUcipitid.ae 
I 0 0.00 Family Scopidu 
I 0 0.00 F anriIy CicoDiidae 
! 0 0.00 Fa.miJy ~b¢rnithidae 
7 I 14.29 I 

Toial 

" I '94 Order PhoaU~~pUTjf~ 
Family Pbeooicoptl:ridu 

2 0 0.00 Toial 2 0 000 Ordn A..uIm f ontILJ 

Family Anatidae 
27 I 3.10 Toial 27 I 3.10 O,d.a k-afClnfor"m4 

Family Accipitrid.1e 
56 0 0.00 Family Pandioo.idae 
I 0 000 funily Sagzn.uiid.ae 
I 0 0.00 Total 5! 0 0.00 Or,uf Falconi/o1'7l14 

FAmily F.>Ieo'""'" 
11 0 0.00 Toial 18 0 000 Order GaIlifo~ 

Family Phasianidu 
16 I U5 F.un.iJy N um,jdidae 
1 0 0.00 Total I! I 5.56 Ordc Grw f OTTl'K.; 

Family TUIll.Kid..le 
2 0 0.00 F a.mily RAllidat 

17 I 5.U Funily Hd)omjthidu 
I 0 0.00 F"';1)' GnUda< 

• 0 '.00 FAmily Otidida< 
9 0 '.00 Total 33 I 3.03 
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APPENDIX I 



j 

) 
Group Total 'pecies Endemic 1p«K:s % End~mJ( 
Ordu Pa.sxnfonncs 
Family Pittida~ 1 0 000 
F.uni1) Aiaudidae 

" 1 III F.unily HiIU.l'ldin.idac 17 1 ,&8 
Family Moucillidac 

" 1 ' 14 Family Campephagidat' • 0 000 hmily Pycoonotidac • 0 000 
F&mil) Bombycillidac 1 0 000 
Family Turdidac 46 1 ·U 5 
Family Sylviidac 10 0 000 
Family Muscic.ap ida<: 11 0 000 
Family Moo..uchidac 6 0 000 Family Ti.ro.iliida C' 10 1 10.00 Family Pandac ) 1 3333 FAmily RcnUzldac 1 0 0.00 
Family Salpornithidac 1 0 000 
Family NecwiniidaC' 

'" 0 000 F.amily ZostU'opidac ) 0 000 Fam.i1) Orio!j~ , 1 !S.OO Family Lanijdac 15 0 000 Family DicturicUc 1 0 000 Family Corvidac , 2 2222 Fomil) Srunilia< 21 1 U6 
Family Buphagidac 2 0 000 Family Pa!M:rid.ae: 11 0 0.00 Family Ploaidac 3.! 0 0.00 Family Estrildidae )) 0 0.00 Family F ri.n gillidae II , 33.33 Family Emboeritidac 8 0 000 

Total "" 17 Ol 
Overal l Total 861 28 3.25 
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The Mammals of Ethiopia 

SClcollflC i'arne [Xlemunal0! En!! lJ.5 b "'Ull(' S1.1tm 

Order ChLroplaa . 8.," 
Family Ptcropid.ae 
Hypsif'Wfilu mon§rOJW IL Allen 1861 rummer-beaded 8.31 

£porrwphorus rrvrurrw.s Claes.sco &: Dc Vr~ 1991 

£ pamo phoru..J labiOlW (fem.mind: 1831) Little Epaulcncd Fruit Bal 

E porno pAaru.s gambuvw.s (Ogilhy 1835) Gambl.'Ul Epaukned Fruit Bal 

M.cropicr0(US ~ (Pe ter.; 1868) Ov.'3.If Ep.aulcned Frwt Bat 
Eidolon hdwm (Kerr 1792) Su-aw-o:oJoured fruJl B.lt 

Rou.scttw (J,(gypl'~ (EGeoffroy 1810) Egyptian Fruit Bal 

R.ouzt1U.f angak/UlS (Boc.a.ge 1393) Socage 's Frull Sal 
R,ouJJl!fTU.1lanosu.J Thomas 1906 Long-ham:·.:.! Fruit Bat 
Fa.r.w.ly Rluoopomaudae 
RNIICp<JmJJ Nudwl<:w Gr3y 1S)1 ~r Mous.e-uiled Bat 
RJvnopoma ~m Thomas 1903 

Family Emb.aUoouridu 

T (I phoUJW ~r f ouJJ:us EGeorfroy 1813 E&)'PUan Tomb 831 

T <l pnoUJI.JJ rrud. ... omJru Cutt.sc.hmar 1830 Nal.ed-rump Tomb Bal 

TophoWu.1 maurW,anl.L1 EGroffro), 181 8 },Uurili.a.n Tomb & 1 

Cc-lam: afro (pe ter'S 1852) Sbeath-tailed Bat 
Family Nycteridac 

N y:uriJ Ik./xJjcQ EG«Irfro), 1813 Common Slil· (ac.e<i Oat 
NYClcn"sN.1pida (SchrdXf 1175) I-Lilly Sli t· faced & 1 
N}dCis woodi Ande~n 1914 
N' -uris l'11llCroO.s Dcbson 1876 EthioeW! Slit· faced Bat 
Family Meg.adcIlD311d.ae 
LAviD IrofU (E..~ffroy 1810) Hean ·1J06ed Big-ared & 1 
C.arW.'Xk,..."., cor (Pelel"!; 1872 ) YeUow-\.Oo'Ulg«l B..l. 
Fa..nuIy Rlunoloptudae 
RJur.olo pIw.s di\osu-s C~ruchmar 18"'...8 Geoffroy's Horseshoe B.a.. 

R!v """ pI= '=kn MMtin 183.8 Lande r's Hol"SCSOOe Bal 
RAm.olo pJws Ju ppoSldaos (&chs lein 1SOO) l...t:s5.e r Horseshoe Bat 
RJ-.lltOW phus simu.1lJOf JC.\.nder;.co 1904 Bush Ho~boe Bal 
AAi~f"lW I>:.:..£i Pe~1"5 If,67 Peak-saddle Hor.'-C!.boe &1 
RhJn.olo pJw..s Il-ln~·galU.S RuppeU J~2 RGpp<'U 's H orushoe Sa. 
Rhinolo p/uJ..I hiJddmlndrii Peters 1878 Hikkbraodl's Horseshoe Sa. 
Rhir.olo pIu s tloqucfU K ADde~D 1905 
Family)-{ipposiderid..lc 

Hlpposuiurucofln (Sundeval.llM6) Sundcvall', African LeaI·O<U<I Bat 
Hi ppo.s£dcros ndJ.cr (Noack 1893) Noacl', AI ric.an Leal·~ Bal 
Hlp~dcro! COnv7~rso"; (E ~f(roy \813) Commet"On . s l...ertf -oose<I Sa. 

Hip pruul.aos f r.Ji gUtDJU..J (Temmiod: 1853) Sooty UaI·no:scd & 1 
H j p posUinos ~ galDris (Hcu~ 186 1) I..arge-eared Leal·nosed s,.1 

Tnaawps pusicu..s Dobs.on 1871 PCI"!;i..ul Leaf'Dosed B.a.! 
."lsellul triduu (E..Geoff roy IS)}) Tri<knt UaI·oos.ed Bat 
.k.ll.n parrizii De Beaut 1931 

~our ce : Jesse C. ~il 1~Rn 
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Sc,cntif,c Na..mr Dc lermi.n.11or En£tub Namt' S~"" 

FiUIll.I} Vc:spcrtilio rudae 

Pi pistreJhs unui p'nnU (Peters 1872) 

P, puzrdluJ JOmdicu.s (Thomas 19(1) Somali Scrotinc: Bal 

Pi p.;7't1lu.s co pcrlSiJ - (ASmilh 1829) Cape &rotine B.a.1 

Pipssre1hs zui~ (Bocate 1839) 

Pi ~d1w IWI1UJ (PelC'1'11S52) s.n... Sa, 

P, pwtrrlluJ kuhlii (Nanerer 1319) KubJ', PiplsrrcUt" B.11 

p,~ ruslicus (Tomc:s 1861) Rw:ry Bal 

P'p.Ifrdlu.s rueppd1"j O .8.F&.ber 1m) RuppcU's & 1 

MI~ti!hJ.J mc/.o~)f. (Thomas 1891) Molooc:y'i F111-be.1dcd Bal 

GIauc.cm }';Juu Wlruga.lC1 (Tomes 1861) Bunerfly Bat 

~ pAow win.:oni Thomas 1901 Winton', l.on&-e.a.T'C'd Sal 

Pkcoru.s auJ;t/"lDoQLS (J.B FISCher 1829) Grc), Long~ed &1 
J 

&roc.sIdl~ bcomdas (CtetLsdww 1826) Common Barl>asteUe 

M iNo ptou.s illflmw ThOIDM 1901 Grukr Lo~-fill&cred Bal 

M ;rio pU/'tl..I schreibusii (Kuhl " ") Schreiber', Lont-fiD.&ered Bat 

N )du0n.o ps 0Ik flaW (pclcI'11859) Sdilidko', Bal 

ts~o.:au hJ~' Thom.a.s 1901 

lsc.oloea.JJ hinJ.ndo (Dc Wjntoo 1899) Darl:-wiJl:ed l....cs.ser Ho~ Bal 

},/ }QllJ lxx.tJpi (peters 1870) 

M)OW l1ucl.or (T cnllniDd: 1832) TCmo:riDc.k'i H.l.iry Bal 

J,{ )'C'f1.J ;.,;;om' 1bomas 1m Scon', HAiry & 1 E 

M )-oW morriJi Hjll 1971 Manis' Hairy Bat 

M yotu wclwilXNi (Ony 18(6) Welwitsch', Hair)' & t 

~COleplUlw Jingami (I\. Smith 1833) GianI Yellow Ho~ 8.11 

~C()tD philuJ kucogastu (CnwdunM 1&30) l....esser Yellow House Ba l 

l\.rri~~ larw:utl (ASmilh 1341) Woolly Bat 

K~llV()VLa <:nOoOoro (l;eudUll&Tn E 

FaroJ.Jy Molos.sK1ac 

Otome PJ mJJrrirn.sxrU (M..alSCbie 1897) Large-ured Frt'C-tailed Bat 

PI.a.J),,,,wPJ xuga (pe!en 1&7&) Petel1 ' Flal·he.lded Sa! 

T Gdnndcl ~mJLc (Cu:t2.SChm..u 18JO) JjnJe FJ'T'C·ui.\ed Bal 

T o.d~,itk eM piN (JA Allen 19 11) 

T~Ng~ (!'bOCl.U 1913) Nigcri.an Frff-tailed Bat 

T a&i.rida bjvir.aJ.l: (HeugliD 1861) Sponed Fret:·taijeJ Bat 

T adnrida midas (Sund.ev.alJ. 1843) Midas Fret-1Ailed Bat 

T adnritkl con.d )iura (ASmitb \833) Angob free-tailed Bal 

T t1.<L:;ntUJ nanuLc (JA Alkn 1911) Dwarf Frt'e-La.iled Bat 

T~oruorgC (Tbonw 1913) ADsorge" Fi'tt'-tailed Bat 

T~~rYp'uJUj (E,.Gcoffroy 1&1 8) Em~ Fret--tailed B.a.1 

T ad£.ndo -..:.nJroJiJ (Heuglin 1&61) Tn!lS'.-aa] Free-u.ilcd Bat 

M ormo pt(TU.j aaJabulcsu.s (Herm.uLO 1W4) NauJ Free-.tailed Bat 
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Scit'owic ~a.me ~termiwlor i Entli5b Name s,,"" 
OrMr I.os.ectlvora " Hc:dgebogs and ShIe\It1 

Faauly E.ri.nac.e id.ae 

.... ,uknr aJbn~fITn.J (Wa.goc:r It-41 ) WbJte-beUi«l Hedgebog 
Pc.Nuchurus (ldNO ;;Wcus "~JEE!icb & Ehreobcrs~ 1833) Elhmpaan I"kd£cboj'. 
F3..1rul)' Soncidae 

C,oddura ba.iko~o Osgood 1936 E 
C,ociduro b-Dtugi Thom.u 1898 
Croc.idura bon.:, of.uS Hunerer & YaJdco 1990 E 
C,o.:idJ.lra fu.ll-'O.SZra (Sundev;:ill IM3) 
Crex,du. r(l fu.J.l:o~nol\O (Heuglin 1965) 
Cf()csdu.,iJ gloJ..g HeUIl de Balsac 1966 E 
C,c><,du.,iJ M fCNIQ H unercr& YaldeD 1990 E 
Crc,,:;.idIJ'tl <f. hiuugar~ Thom.a.s 1004 
Croeuiu,a 1",:Ulo Oippen.aa.r 19M E 
C,()oCldura <[.lu.l7.U1f1lO DoUmao 1915 
C,c><idura maanilLani DoUm.a.n 1915 E 
C~'o~ Dobson 1890 
Cr;xidu ra .: [. ni rro f LlK-tJ },!..ats.chic 1895 
CrC'Cldura n.i.ob.t lbomn 1906 
C f'C'o.-idlo.lfo oli .... m (l..es.son 1817) 
C~n; fKlfYI PU o..good 1910 

Ct-oodu,a pa.N Dollman 1915 
CroOdu.ro ~rtl Osgood 1936 E 
Croadura ~ps Hdler 1910 
C,oci.du,a smiJJWo Thoma! 1895 
CrQcidllra~ l"bolDa.$ 1&95 
Crociduro tJ:di.D Dippenaar 1980 E 
Crc><uw'(J viN-io (l Georfroy JU4) 
Creoc.idura voi C>.igood 1910 
C,06cUsro yanka,icfI$J Hut1c~r & J enkins 19M 
Croo..wrQ lOpAin° Dallman 1915 E? 
SUMaJS t.:ru..scu.s (Sa"; 1822) fN,oa.rf ShIl::w 
S Ll f1CUS rrw nnu.s (linn 1766) Ho~ Shrew 
-.(VI.JOrtx~1tJb.,, '(J ! (JcntinJ: IU8L Climbi.ru.ShTe-w 

f.imiiy M.acfO!,.C.e ]jcie.;,. 

£k "AortNlus N f e.scclU (Peters 1878) Rufous Elephan t Shrew 
Order Rodentia" Rodll."o ts 

Family Sciuridall." ° SqUlITds 

HclsosQuNS ,ambianus (Ogilby "'l) Gambian Su.n-squincl 
X t"T'J.S cryltrop.tJ (EGeoff roy 1803) GeoHroy"s Ground Squirrel 
X f!TVS N/ilus (Crctzs.chmar 1828) Unstriped Ground Squim:l 
f'ara.uru.s o.:ltrlXQlJ (Hue ! lUG) Hue!"s Busb Squirrc:! 
Family Glisidae . DollDOuse 

GfOpNurw parvu..s (Trot" 1893) Small Dormouse 
G,a~ruJ murirw..s (Desmare511822) AI rican Dormouse 
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Sclcotific l'amc Dctt!'lIl.l.M.oJ &g.l.Jsb ~Ullt SLatw 
Family Mwidae· fUto; and MJcc 

I 
Lo pJ..iom~ im},aJJ"si i Milnd:'Cwarns 1M? Cr~ted RAt 
T~~,c ,ob/.l.S1.C (Cretu.cb.m.u 183(1) ~ge Gerbil 
T auTO validD (Bocate 1&90) Boca.ge 's Gerou 
T auro pfilb ps:' (1)( Wi..D.OD 1&98) ~tbil 

I 
TauTOnign~ (Ptkrs 181&) Bl.:Jck·Lai.\ed Gerbil 
T auriUuJ harn"r'oN (Thomas 19(6) 

T aurillw ,miN (Thomas 1892) E.rru.n's Gerbil 
.~Imbdh.s (Dt Wi..DtOD 1&98) J 
C",b,zl= p..t!nrw./llJ Rhoads 1396 

Cere./Ju.J "rbUhJ (Otr.'lCr 1&(0) 

C , rinllw p.uiUu.J Pclen 1&7& 
C,milluJ /IC.'flU BiAnlord 1875 J 
~,p.:.coJJomuJ mall7Ul' HeUer 1910 Poucbed ~iousc 
OttIdJOfTlUJ nJ<.JCme.laJ (Bl'do~ 1327) Branl's Mous< 
DeNbomw m ysux.aJis Htu&Jin 1 &6J &lW1l Mous.c 
DeNiromuJ mdan«i.J A. Smith 1&3-1 Grc)' Mous< 
[XndrOtrTUJ ~ Dc WintOD lm Lova t's Mous.c E 
!./'l,uUtU1;ofTIUJ I1ikoL:w,si DiclcrkD &. Rupp 1978 Nikolaus'Mou.s.c E 
I#JtomYJ~ Rboa.ds 1396 Fat Mouse 
~mj'J praunsiJ Pelers }&46 

OtomYSIYfUJ (lkuglin 1m) SwampR.a1 
}./ :..w ro.OffV..stJcus Runy 1m HOlJ5oCMolJ5oC 
MIIJlt;~ (Tbom.a.s 19(3) Pigmy Mo U5C' 
M= procon.cdon Rhoads 1896 
M~mal>oma Rhoads 1896 Mahomet's Mous< E 
Mwtnum (Thomas \9(9) 

Muriadus im.bcrbis (ROppeU 1M2) SimH: o Mouse E 
&nu, ,""" (l.ian. 1753) Hous.c Rat 
&nus nc"'''l'cus (Berl.:cnbout1 769) Brown R.1 t 

I 
Pra.om ys f ullVJJu.s (pctcn 1878) Alric.a.c Meadow Rat 
Praom ys db , p!S (RCl ppcU 1~2) Whitc·footo:l Rat E 
Proem j'J ,~lvokl.I(;U,j (Temmind: 1853) Mult:imam.mAte Mo use 
Praom ys ~t;ru' (Wrough.on 19(8) I 
Praom)AJn.lp," - v~ der Stnclcc & D\C!CrlCD 1984 Rupp's RAt E 
~kno..-.(' pMkm y.s a!bocau.dala Frick 191.( \IIhi le· t.llled RA. E 
Sunoa pha.km ys rri.sci uwdD Pt:ltcr 1972 Grt)'-tailed Ral E 
o.u.."myshyfXJ~hw (Puc.bcfUI IS5S) Rusty-DOSed FY I I 
Grammomj'J macmilklni (Wrough!OD 19(1) Tree: Rat 
Crammomysmi1lll(}.C Hultcrer&. [))(lerieo 1984 Mn. Nilol.3us' Mous.e E 
T halL:Jm y.s P:J<dW.cu.s (S """""011 1&47) Tre-e Mo~ 
kthom y;r hi~' (Tho .... 1m) I 

I-<=m",""""'" Tboaw 1892 Wilsoo's Spiny Mo us.e 
..icom.w ccJUrirws (Desm.a.rt:st 1819) Spiny Mous.e 
U rtulOm y;r nuJdJ DoilmAn 1909 
~anthiJabys.sini.cw (ROppeU 1842) Ethlopi.a.o Grass Rat E 
.tV>1CClr.JhiJ n.iloUcuJ (DesrtW'eSllm) Lowland Grass R.11 

I, 
#'J.cAn11zis blio::Jci Fricl: 191.( BUck', Grasl Rat E 
An-lcaNh..s~ Thomas 1903 Somali Grass Rat 
Pelom ys hlun1lrtoN 1bo1ll.aS 190] H.arrin.gtOD" Scrub Ral E 
Pelom ys " '($ (Tho"", 19(6) King $<on.>!'" E 

I 
~j'J~ (l1nn.175t) Puncta~ Grass-mouse 
~mJA1lxlrbQrw (l1nn.1l67) Striped Grass-mous.e 
~)'.J ma.uu.lus (Tboaw &: Wroug.btoc 1910) 
Lc phu rom)lS fL:r.<) PJI1dalW Tbom..a:s lBU H.tnh·furrcd Mo use I 
Loph:..tromYJ~"Y~ PcOcr 1m Bl.acl-cL1wed Mous.e E 
Das)rrI j'J IIIC()fnlW (SUDdc-.allIM7) Shaw S....-amp- ral 
CalDm j< ,o,Jj~ Thonw &: Wtougbtoo 1907 White--bellied Fo rest·rat I 
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Sci~Dtifl( N;\ID~ [X1(t1IllIl.lIOr EIl~lish Name' StaTUS 

Fa.mily Rhl1.om)idae · MoknltS 

Tach }"'rycJ (.J J pkndbu (ROpp.-U 1836) CaromOD Mokra! 

I T (JC h wr..::J~ mDCl'txc p/uJlu.s (ROppeU 1M2) GIoUl\ ~Iolcn.l E 
Fauul)' Di,>Odidu 
~_w Liruc I''') ~r El':fl)tian Gcrbo.il 

Family Bath)·erg.idae 

I 
HdC'o..~phohLS gi.ab<' RupJX"U 1M2 Naked Molent 

FAmily CteDoO.a(tylidae 

Ptctuuuor s pt!w Blyth 1856 Spd;e's PC'CtlnAtor 

Family lluyoDOID)'ldae 

I 
Thr.,..:momw pTl"n<UfU.S (Thom.a.s \8(4) Les.s.er Canaal 
Family Hys!ricwc . Porcuplno 
,/ vJm 'x cri.U(l/O Linn. \ 758 Crested Porcupine 

Orde r Primates· Bushbable5 and Monlcys 

Family Lorisid.ae· B~hbabi(:$ 

Ga1tJgo gallarum Thomas 1901 

Galago ~~8n1aui.r E Groffror 1796 &n<::r;al Bushbaby 

Family Ccrcopithe.:idu - Monkeys 

fry(lvocrou.s poJaJ (Schreber I n ') Patas MoDley 

Ureo pilN!t:=S miIi.s Wolf 1822 Blue Moa1ry 

&reo p.tMcu.J N: gk.au.s Schkgd 1876 De Brazza's Moc.ke)' 

C.en;o pi1~s cx:1hiops (Linn. 17.s&) Gmc l MoDier 

C<,"' fX1h«u.s ?Yt<")(hn.i4 (C\r.;er 1821) Verve! MonkC')' 

CcrUJpi:hu:us albo~n.s (Sykes 1831) $)'ke', MClD,kC')' 

Thn-op'JMaJ..1 gdad.o (RClppcU \835) G<-lAda E 
Po~o,:nubi..s (Le!.!.on 1827) Anubis BahooD 

PClf'JQC~phduJ (lion. 1766) Yellow Baboon 

Po pio ""mo.irya, : (Linn 115.) ,",mad<).., &boo, 

FamiJy Colobidac . Colobw Monlcy'S 

CckJbus ~nU1 ROppeil um Gucre:z.a 

Or-der Caru.lvora • Ca.rntvores 

Family MU5tdjda~ 

Iaoflyx JTnalW (pen)' 1810) Zorill.\, Strip«! Pokcat 

P~cibct/..S bb yea (Hempricb & Ehrenberg 1833) uby3.ll Striped Weasel 
.M~!Uvor(j c-apen.siJ (~ber tn6) Rale! 

AoflY.rc-a~ (Sdllnz 1821) Clawless Otter 

Lntra mm::uJiu:ollis Licblen'llein 1835 Spo~ed·ocded Oner 

Family CatUdae . Dop 
Lycnon paw (Temminc l 1820) African Huntin; Dog 
OfOC}Qrt ~gaJou.s (Desm.arest 1822) Bal-c..arrd Fox 

Cani.rsi~ ROppeU 18lS Ethiopian Wolf E T 
(A=oduJ= Sun&-.<LllIM6 SKJ.e..ctriped Jacl:.aI 

C<vw== Linn. 175l Golden Jack.aJ 
(Ani.s r=.sD~ &htebcr In s Bl.ack-b.xked Jad.a.l 
v W pes rue p pd1ii (Sehim 1325) ROppe U" SaodIOI 

VuJpes polL,," (Cretz::scbmar 1827) Pale San<ifox 

Family Vr.erri~e 

ViwTTo m.cna Schreber 1 n 6 Civd 

G~neJUJ ab yssiniclJ (ROppeU 1.36) Abys.oIini.a.n Genet 

G=dltl /WflD (Ill u.n.be rg 1811 ) Common Gene t 

G~ mtlaIUua (Gray 1&30) Rusty-tiJXlned Genet 

AtWu~ (G. ClMer 1129) M.anb Mon.g()()5o( 

Hr1cgak hi/'TJ.Jla 'Thomas 1904 Som.al.i Dwarf ~ontoOSC 

Hdogak panulo (Sundco-.JJ 1346) Southern Dwarf Moo.goose 

Ht:r/X.fU.1srl1lgw= R OppdllS35 UoO-talkd Mongoos< 

H ~r fX..'iILs it:.hnaJmoll (Uno. 17S8) Egyptian MoogDOS(' 

Idv'lr~17!iQ albicmuJa (G. Cuvicr 18'29) Whi~-tailed Mo~ 

M UMKOS munlo (Gmclin 17U) Banded Mo~ 
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Sci~Dtif ic NAme i)cotrnninalOT Eo !.isb N.a.mr Su"" Family PTotdl':ut 
Prouks mSf(J.!UJ ($parrman 178:1) AM_" Family HY.lcnid,ar. Hyacn.u 
H)OG!.G ".)GerIC (linn. 17~) Stripe·.,j Hyaena C rl>a.lLtl CToaJ/a (Enld:1oe n 1717) S nt'd H\'ac:na Fa.miIy Felu1u . Ga LS 
Acj""n yx juba/U,J (Schreber InS) CbC'C'u.b FdLssi1~ Schreber Jm WiJdcat Feiu srrvai Schrc:bc r In6 ,,<Val 
Feb; UlrauU Schreber ITI6 CuaaJ PtmlMro pardw (liJla. 1153 ) Leo"..-' PoTl1kra ko (una i/58) WOIl O rder ArtJod.acryLa . Even-toed Ungula te5 
FAmily H.ippopoumidac· H.ippopotaLnUS 
HI Pf"J fX)Ulf7\UJ cm"p!:!"b,UJ Linn. 1758 H.J P popotamus FaIDJJy Suidac: . PIP 
H.WxMaw mCMTfwrcni Thomas t~ GianI Forest Hog PCLtJmoc~~ (SmuLS 1832 Busbpig Phac«hcoertLS (] f TICGlIl.LS (Grodin 17U) CommoQ Warthog Phaco<h.xroJ fU1fuopcw (1' AlW 1767) Somali Wvtho, Family Guaffidac: . G1raffc 
Glroffe. cmndoparda/iJ I (lin~ 11.\8) Giraffe Family Bovidac: . Bo...,ds 
AJukphw bUS>"laph>.u (Pallas 1766) fbndx", DomdJ.SaLS lul'laALS (BurchdllW) T_ ls:,Mea pra plf11l1U4 (1.ino. J7S8) SU!ib Duikcr o pML> p/wJ ""'.,,,, ... A Smith 1834 Red Duikc:r o pML> p/wJ~"" Thom.as 1901 WC-YO'i Duil:.u O~O(T(lru-s an=ctr(Jrw (ummcn:na.n.o 1783) Klipspringcr Ourebia ourt'b, (2.immc1'lJWlll 1733) O nbi 

Dcrazl'r<Jf1# mt:ga1ols.J (Menges 18(4) !kin. M adoq>..w ~fW (Dc BJ..ai.c~'ille 1816) Salt's W dik Ma.d.oqu.c puN~.m' Thomas 181}4 GlKntbers DildU: KoblJs kDb (E.txJd:~n I Tl7) Kob (\\'hile-ured) K oow fn,( l~ros (Fi!Z.inter IS~5) Nile l....t:<.bwt Kobus d1i fJJJ-pryrvruJ (Oyjlby 1833) W~terbud. RLdul1CO ruJullGD (Pillas 1767) Bobor Reedbuck. RLdunca /u1'ooruluJa (AfzeIJus 181S) Mountain ReNbuck ATnInodorcru darkei (Thomas 1891) Dibalag Ga:dia rufifrons Gray 18-46 Red-fronted Gaulle G a u.1UJ dQrau (linn. 1758) Dorcas G-aulk Gau../la spd:.a Blyth 1863 Spd:.e', Gau Ue G.:!uIUJ ~rnnrii (Cretuchaw 10328) Scxmmernng's Gaulk G"u/UJ fraN) Broole Ian Grant', Gaulk Gaulla fhorruonU Go..cthet 1U4 Tbomson'$ GauUe (Mongalla) u.oa=..olkn (Brooke 1879) Gerenuk VII p parr.:! ftJ.S t.qtunu.s (Des [Ila.teS t lW4) Roan Ory.r ,,,:dla 
~ \7.\8) 0 1)'< TragdtJphu.s imbabis (B~1b '869) i..es.se'r Kud u Tragek1phus J1rr:psi=ro.s (1' AlW \766) GreaLCr Kudu T re IdtJ p/1u.s bu ;doni (Lydd:.ker 1910) Mountain Nya.I.a E T ra:de pIw.s Kri ptus (1' AlW \766) Bushbu.ck Trol~plw.sory.r (pillas 1766) Common Eland Capra iN.r Linn. 1758 Ibe::x (~ubl.Ul) C.apro .. ..u.~ RQppcU 1835 WaW lba ET -..n«" .. lS e~r (SP"",,",,!n9L Buffalo -
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SocnuflC Samc Delennlll310! En!.lisb Same SUtus 

Order PcruwdAcl)'La - Odd"tOC'd UngulatOi 

F a.m.iJy E.quidae - AsSOi aDd ilbras 

Equw G f nUUflU (Fitzln&er 1357) Afnca.n Wilcius T 

£qu=gn-v~ Ouswet JU2 GrC""'o""~ ZLbn T 
~us blm:hd1ii (Gray 1&24) BurcbeU's Zcbn 

Family RhiD~totld.1e - RhiJJocc~ 
o.UTOS b,wnv..s (Un.n. 1158) Black R.hin()C.('~ T 
Ordel Probo&cldea - Elephant 

Fam.ily EJeph.ll!tid.1e - Elcplunt 

Lo.ux:kJnUJ G f f"JGD1Io<l (Blumenbach 1797) African Elephant 

Order Hrracoidc.a - Hyr<I~ 
FamJJ) Proc.1vi.id.1e· Ilyrac.es 
PTOCO\W t.apcn.sJJ (Pal1u 17(6) Rock Hrr.u: 
H curoJJ \fiU" brvM (G"yl86&) YeUow-spone<l H~Tal 

Order Lagomorph:! - Hues 
Farruly uporld.u - Iwes 
U JUS h.abc.s.si NCW Hemprich & ~D~~ 1833 Abys..sin.i.an Hare 

up..iJ fagGJli ThollW 1903 Fagan's Hare 
U fUS su:.rd:1 Pener 1%3 SWd.'s Hare E 
Lc fUS CTCwsM \f" Dc Wu)\on 1899 Cnwsh.1y's HAre 

Order Tubu.1JdenuLa - AMdvark 

Family OrycleropodWiae - AMm"ark 
~OpLSafCT (J'olW 1766) AAAA~" 
Order Pbolidota - P.angolin 
Family M.a.n.ida.r • PAngolin 
PMu;Kinus ummi~bi Smuts 1832 Ground Pangolin 
Order Sln:ru.a " Dugon& and M.a.natee 

Farruly Dugongidae - Dugoog 

Dugong dJJgon (P_LS Mo.ller 1776) Dugoog 
OnUr Cetaua " Vlb..aJes and DoJpturu 
Family Ba.l.acnoplend.ac - Baleen "''hales 
&1o.rnc PUT<l boru:s.l.J4 J..cssoo I&U Sci Whale 

&.!a.crw ptuG d.eni Ande~o 1879 BrydC'"s Wh.alc 

&.:.lu-na ptcr(l o.;:;uIOfOstTCIJO Lac.( pede I W4 Min.\:c Wha.le 
M cg(l pUT(l ~1IgUa.t Boro'M>1l1781) Humpback Wba.le 

Farruly Zipbiidac 

lzi pAiuJ c .. ....;rostrts GCuvier 1823 ClMer's Bc:,ake<l \Vhak 

Fa.!IU.ly Phys.cteri<l.ac 

Ph)'$l!ur~n linn. 175,& Sp<nn IVbak 
Fanuly Dc:lplun.ida.r • DoJpb.i.o.s 
GftJmp..i-S piscuJ (G"Clt\ier 181l) R.is.s.o's Dolphin 
GInbI-U pNW frIQCTOrh ynduu Gray 1&46 SOOft·rIDDed Pilot VIbale 
~una brrdar.cruis (U:s,$on \828) Roup-loothed Dolphin 

~und1a~ (GC>y l8-l6) Spotted Dolphin 
~rcn&a kmflfOJtrLs (GC>y 18U) LoIl8-5noulod D:llph.i.n 

Dei pNnus tid pm Linn.. 1758 Common Dolphio 
Dd pAinus rropicdiJ Van Bree 197 1 Tropical Dolphin 

~jXMmW> (G"CU'o-kr 1829) Huxnpbad" Dolphin 
TIJ.'siops~ (E.hrtnbcrg 1833) Indian Ocean Bottleoosed Dolphin 
Ora"Jf04.J 0f'aJ (linn. 17.18) Killer Whak 
Pr.uiorc(; CT("..s.JJ"da-.s COwen 1&(6) Fa.lsc Kille r Wh.J.lc 

Status: 

E - co&mic to Eth..iopi.1 

T" threatened surus in the world 
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I 
The Endemic Mammals of Ethiopia 

Group_& S~_C1es DClerrmnal0r & dalt' I Vernacular name 

Order Chiroplera - Bats 
A/ ',()tis scom Thomas 1927 ISoolI'5 Hairy Bal 

KaivouJo a jphoro I(He uglin 1877) 

Order Insectivora - Shrews I 
CrocitiurD baile}; Osgood 1936 
Crocidura borugouus Hunercr & Yalden 1990 
Crociduro glLlssi Helm de Balsac 1966 
CrOCWuTo haT(nna H u!lerer & Yalden 1990 I 
CrociLiura ftlcina Dippenaar 1980 
Crocidura mtlcmiJlani Dollman 1915 

Crociduro phorura Osgood 1936 
Crociduro lhalia D ippenaa r 1980 I 
Crociduro wpltiri Dallman 1915 

Order Rodentia - Rodents 
M1LSmahoma Rhoads 1896 ~1ahoroel's Mouse I 
Mrm"cuJus imJxrbis (ROppelll842) Simien Mouse 
Proom)'s aJbi pes (ROppelll842) White-fOOled Rat 
Praomys TUp{i Van der Slraelen &. Diclerien 1983 Rupp's Rat 
5cenoce /JhlJkmys a1bocaudata Frick 1914 White-tailed Rat I 
~fentX(phalemys griscicau.do Petler 1972 Grey-l<IUed Rat 
Gramrnomys minna, Huuercr & Dieterle n 1984 Mrs. Nikola us' Mouse 

Arvico/1Jhis ab yssillicus ROppcll 1842 Ethiopian Grass Rat 
ANicanJhi..s blicki Fnck 1914 Biick.'s Grass Ra t I 
Pdomys harringtoni Thomas 1903 Harrington's Scrub Rat 
Pdomys ra (1oomas 19(6) King Scrub Rat 
La pluaom ys mdanon yr Peller 1972 B1ack<lawed Mouse: 
Dcndromus lowui De Winlon 18'JMl Loval's Mouse 

M~gat:kndromus nilwlawi Dieleneo &. Rupp 1978 Nikolaus'Moll.SC 
T ach}Of}Ctt:S IntlCIOCCphaJu S ,(ROppell 1842) Giani Molera t I 
Orde r Pri roa ta - Monkeys 

Thua piJh<cu.J Xc/ada (R OppeIl1835) J Gelil da 

Order Carnivora - Carnivores 

ClllIir simmsis IRuppell1838 I Ethiopian Wo~ 

Order Artiod.aclyla . Even-toed U~~lales 
T ragdD pItu.s bUXloni (Lydekker 1910) Mountain Nyala I 
Capra walU ROppell1835 Walia Ibex 

Order Lagomorpha· Hares 

U JUS SUJrcki IPell er 1963 IStarck's Hare 

::. :-urc e : Jes se " v . :-1illman 
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Summary 

Group TOIa] SpeclCS Endemic SP::CICS % Endemic 
Order Chirorxera - &us 

Family Pleropidae 9 0 0 
Family Rbinopomatidae 2 0 0 
Family Emballonuridae 4 0 0 
Family Nycleridae 4 0 0 
Family Megadermatidae 2 0 0 
Famtly Rbinolophidae 8 0 0 
Family Hipposidcridae 8 0 0 
Family VespertilJonidae 27 2 7.41 
Famil)' Mol=idae 13 0 0 

Total 77 2 2.60 
Order Insectivora - Hedgehogs and Shrews 
ramjly Ennaccidae 2 0 
f amily SonC'idae 29 9 31.03 
f amily Macrosceudea I 0 0 

TOlal 32 9 28.13 
Order Roden/La - Rndenls 
Family Sauridae - Squirrels 4 0 0 
Family Gliridae - Dormouse 2 0 0 
Famtly Mundae . Ra lS and Mice 57 14 24.56 
Family Rhizomyidae - Molcrats 2 I 50.00 
r amil)' D'pcxJidae I 0 0 
famtll' Bal h)'ergidae I 0 0 
Family CIenodactylidae I 0 0 
Family Thryooomyidae I 0 0 
Family f-i yMriddac - Porcupines 1 0 0 

TOlal 70 15 21.43 
Order Pnnuues· Bushbabi£s and Monkeys 
Family Lonsidae . Busbbabies 2 0 0 
ramll), Cercopilbecidae. Monkeys 10 1 10.00 
Family O:>lobidae . O:>lobus Mockeys 1 0 0 

Total 13 1 7.69 
Order Carnivora - Carro'voTes 
Family Mustelidae 5 0 0 
Family Canidae · Dogs 8 1 12-50 
Family Vivemdae 11 0 0 
Family Prmelidae 1 0 0 
FaffiJly Hyaenidae . Hyaenas 2 0 0 
Family Feudae . CaIS 6 0 0 

Total 33 1 3.03 
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Group Total species Endemic species % Endemic 
Order Arriodaclyla. Even-toed Unguilues 
Family HlppopOlamldae . Hippopotamus 1 0 0 
FamIly SUJdae - Pigs 4 0 0 
Family Giraffldae . Giraffe 1 0 0 
Family Bovidae - Bovids 33 2 6.06 

TOial 39 2 5.13 
Order Pen"ssodaclyla - Odd-toed UngulaJes 
Family Equldae . A;ses and Zebras 3 0 0 
Family Rhmocerolldae - Rhmoceros 1 0 0 

TOtal 4 0 0 Order Proboscidea· E1ephfln1 
Family Elephantidae . Elephant 1 0 0 

Total I 0 0 Order H yracoideo . H yraces 
Family Procaviidae . Hyrares 2 0 0 

Total 2 0 0 
Order iJJgomorphn. Hares 
Family Lepondae . lIares 4 I 25.00 

Total 4 I 25.00 
Order TubuJidenJaJQ - Aard~'ark 

Family Orycteropodidae . Aardvark I 0 0 
Total I 0 0 

Order PlwlidOla . Pongolin 
Family Manidae· Pangolin I 0 0 

Total I 0 0 
Total terrestria l mammals 277 31 11.19 

Marine Mammals 

Order Sirenia· Dugong and ManaJee 
Family Dugongidae· DUgODg I 0 0 

Total I 0 0 
Order Cetacea· Whales Il1IIi Dolphins 
Family Balaenoptendae . BaleeD Whales 4 0 0 
Family Ziphiidae I 0 0 
Family Physeteridae 1 0 0 
Family DClpbtnidae . Dolphins 11 0 0 

Total 17 0 0 Total marine mammals 18 0 0 
Overall Total 295 31 10.51 
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Eth iopia" Surface area of Wildlife Con servation 

Elreas. 

1. Principal Wildli fe Conservation Area s 

Wildlife Conservation Area km sq 
N, Abija tta-Sha!la Lakes NP 887 

L. Shalla 3'6 
l. Abijatla '66 
total water 482 

NT" Awash NP 756 
N.3 BaJe Mountains NP 2.47' 
N.4 Dah!ak Marine NP - 2.000 

Green Is. 

Assarca Is . 

Oi5sei Is . 

Sciumma Is. 

lto Urn Narus 

N.5 Gambella NP .. 5.06' 
N.6 Mago NP 2.'62 
N.7 Nechisar NP 5'4 

L. Chamo 32 
l. Abbaye 46 

total watsr 78 
N.8 Omo NP 4.068 
N.9 Simen Mountains NP . '79 
N.'O Yangudi Rassa NP 4,73 ' 
S. ' Babille Elephant Set. 6.982 

S.2 Kuni-Mulctar Mountain NyaJa Set. -
~.3 Senkelle Swayne's Hartebeest Set. 54 

~.4 Yabello Set. 2.496 
Total W ater 560 

Total Land 3' .602 
To tal NP Are a 22.629 

Total Sanctuary Area 9.532 

T o'al NP & Set. 32.362 
as % Ethiopia (1.2mn km. sq.) 2.70 

Notes: Measured from 1:250,000 series maps of Ethiopia (1979) . 

using LasicD L30 Compensating Polar P lanimeter, unless 

noted otherwise : 

• meas ured from ·Simen Mountains Management Zones' Map (1983 

:It1II measured from "Safari Ethiopia" map (1973) 

.... area approximate, detailed studies required 

SO~~C~ : JeS 3e C. Hillm~n 
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Ethiop ia - Surface area of Wildlife Conservation 
Areas. 

2. Wildlife Reserves 

rrvvildfife Conservation Area km sq 
[W.l Alledeghi WA 1.832 
[W2 Awash West WR 1.781 
[W3 Bale WR 1.766 
[WA Chew Bahr WR 4.212 
!'N .5 Gash·Satit WR 709 
[W.6 Gewane WR 2.439 
[W.7 Mille-Saldo WR 8,766 
tw 8 Nakla WR 1,639 
tw9 Shire WR 753 
[W.l 0 Tama WR 3,269 
tw·l l YobWR 2,658 

Total Wildlife Reserves 29,824-

3. Controll ed Hunting Area. 

[Wildlife Conservation Area km sq 
IFI Afdem-Gewane CHA 5,932 
1r.2 Akobo CHA 5.049 
C.3 Arssi CHA 10.876 
ICA Awash West CHA 9,136 
/-0.5 Bale CHA 9,663 
1r.6 Borana CHA 45,366 
f:;7 Boyo Swamp CHA -
/-0. 8 Chercher & Arba Guggu Mountain CHA 3,045 

.9 Dabus Valley CHA 2,127 
1C ·10 Erer-Gota CHA 2,386 
Ir .ll Jikau CHA 3,375 
1c.12 Lower Wabe Shebe!1e CHA 23,788 
f:; 13 Maze CHA -
/-0 .14 Mizan·Teleri CHA -
1r.15 Murle CHA 4, 172 
1C·16 OmoWeslCHA 4,561 
/-0 .17 Sege n CHA -

.18 Todo CHA 2,347 
Total CHAs 131,823 
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N 
\0 
(J\ 

N.!Ime 

1 . AbBY Leke 

2. Abayo LlIke 

3. Abbe L8ke 

4 . Abijette Leke 

S. Adobed Llolkes 

6 . Affembo Ltlke 

7. AfrerlJ Leke 

8. Alell'lllYo Lake 

9. Aloba Lake 

10. Ardibu Loke 

11. Aruato Lake 

12. Asolte L4ke 

13. Ashenge Lake 

14. Asseb 15lends 

15 . Assale Lake 

16. A\Jasa Lake 

17. AWl.Ish Melkeso La ke 

18. Bate "ountain' lakes 

19. Barachet Lake 

Ethiopi an wetlands - 1 

Ethiopian Wetlands 

Locetion length Width ArtB Depth 
O;m) (km) 001' ) (met res ) 

07°SS'N 38 °22', 

06 °1S ' N 37"SS', 60 20 1,160 13 

11'10'N 41"45'E 4S0 

07"37' N 38°35 " 17 15 205 14 

11 °22'N 41'36" 

11 °25'N 41 °42 ', 13 2 18 

13 ' 10'N 40 °52', 125 160 ? 

09 ' 24'N 42 °01', 

10'14'N 39°39" 

11 °1S'N 39°46', 

09'42'N 41'14" 

11 °34'N 41 °28', 

12 °35 ' N 39°30', 5 4 20 25 

12 '55'N 42°55" 

14 ' 10 ' N 40°20', 70 

07"00'N 38 °25 " 16 9 129 10 

08 ' 29'N 39 ' 19 ' , 

06 ' 50'N 39'51" 

O8 '17 'N 39'03', 
. 

Alt i tude Remark., 
( m AS L) 

1,8S0 

1,169 46 km ' i n NNP (a) 

243 Abhebid 

',578 166 km' protected in ASLNP (b) 

340 5 t.~lc.es (c) 

BOO 

° 102 

2, 100 (, ) 

1 ,BOO 

1,900 "Herdibo" 

900 

400 

2,443 

0 See bird br eeding 

° 12S :3 lokes 

1,67S (d) 

1,500 man"lI\8de 

4,000 nume rous, incl . Garbe Gure che 

1 ,BOO 
I 

• 



N 
\D 
-l 

-

Name 

20. 8.!I s .!!ke L.!!ke 

21. Bede L"ke 

22 . Bil Li ' uLi Lake 

23. Bishoftu Lakes 

24. Boyo Lake end S~amp 

25. Budamoda-Tido~Amed6 Lekes 

26. Chemo Lake 

27. Che~ Sehir leke 

28. Chitu Lake 

29. Chomen Lake 

30 . Coestal ~etlands 

31. Dabeshi Lake 

32. Dahlak Islands 

33 . Dalay Lake 

34. Debhile Lake 

35. Dendy l ake 

36. Deneba Salt lake 

37. Dip ' a lake 

38. Dukhani Lake 

39 . Dunkega Lake 

40. Ellen U.k. 

41 . Etosha lakes 

42. Fogara swamps 

- - -

Ethi opian wer.lands - 2 

Locat ion Length Uidth Are.!! Depth 
(km) (km) (k m" ) (met res) 

DB' 55'" 39 ' 52 ' E 6 

09'55'" 40 ' 23'E 

11'50'" 41'45'E 

DB'47 ' " 39' Ol'E 

07"30 ' N 3B' 02'E 

Or04 ' N 3B ' 06 ' E 

05'50 'N 3r45 ' E 26 2 551 10 

O4 ' 45 ' N 36 ' 50 ' E 1,5 30 1.125 

Or24' N 3B'25 ' E 

09'30' N 37"17 ' E 

1,200 kms long 

Or ll'" 3B'33'E 

16' 00'" 40 ' OO'E 

10' DB'N 40'31'E 

09'20 ' " 40 ' 06' E 

DB ' 50 ' N 3B' 05 ' E 

11 ' 04 ' " 4O ' 53 ' E 

05'11 ' " 36' 16 ' E 

DB'55'" 3B'45 ' E 

09'40 ' " 4O ' 15 ' E 

DB'23 ' " 3B ' 59'E 

Or55 ' " 39' 19 ' E 

12 ' 05 ' " 3r 50 ' E 1,000 

,.. - -==--=:.::...-

ALtitude Remarks 
( m AS L) 

980 (e) 

609 

100 

1,900 .!!round Debre Zeit to~n (u) 

1,900 ( v ) 

1,550 3 crater L.!!kes 

1.lDB 32 km' in NNP <f) 

520 ( 9 ) 

1,540 

2,000 + 700 km' s~amps (h) 

0 mi g ret1ng/~;ntering shore birds 

1,680 and swamps 

0 > 120 i sLands 

700 

800 

2.800 

400 

400 

1.800 

1.000 I 
1,700 ( q) 

3.200 

2,500 eest of Lake Tana 

....... ,~ 
.--_,......_,~_ ~r ~.--~. ~ 



f\) 

\0 
OJ 

- - - ---

NlIme 

43. Gamarri Leke 

44. GlIrgori Lo k. e 

loS. Gerner Llilke 

46 . Gefu ll!lKe 

47. Ges i Lake 

I 
48 . Gewene swamps 

49 . Giuletti Leke 

50 . Hera Gebaye LlIKe 

51. Heyk Lake 

52 . Herto l e Leke 

53 . Keddabcsl!i Lake 

54. Kemisse SWlImps 

55 . KOKe Llike 

56 . Langl!lno lake 

57. liddo-Deb8do lllkes 

58. Lorna Leke 

59 . Mego L!!IIke 

60 . Melka Wekanll LlI ke 

61 . Mey 19i r Lake 

62. Ota Leke 

63. SlIwate Lake 

64. Shll t La Leke 

6S. lema Lake 

Ethio p ian wet l ands - 3 

LoclItion l eng th Uidth Area Depth 
(km) (km) (km ' ) ( me tr e s) 

11 " 30 ' N 41"42 ' E 40 28 760 

11 ' 45'N 41'30'E 

06 ' 56'N 34 ' 29' E 

11 " Z2'N 41 "Z8'E 

07"34'N 34'11' E 

09'55'N 40 ' 32'E 

13 '1 8 ' N 41 ' 02 ' E 

11'50' N 39' 50'E 

11 ' 20'N 39' 43'E 7 5 23 23 

09'55 ' N 4O'25 ' E 

10' 15 ' N 40 ' 30' E 

10'42'N 39 ' 50 ' E 

08'26' N 39'10 ' E 20 15 258 9 

07'35 ' N 38 ' 45'E 18 16 230 46 

09'33'N 4O'14 ' E 

11'58'N 4O ' 57 ' E 

05 ' 43'N 36 ' 16 ' E 

07'09'N 39'25'E 

10 ' 59'N 39' 39 ' E 

09'38'N 4O ' 19 ' E 

11'30 ' N 41 ' 4O'E 

07'28'N 38'30 ' E 28 12 409 230 

12'00 'N 37"2O'E 70 60 3,600 9 

Al t itude Rema rks 
( m ASL) 

339 (; ) 

400 

500 (s) 

400 

440 

, ,500 

·80 ( p ) 

2,600 

1,900 

600 

600 

1,400 

1,589 ~n-made (j) 

1,582 

750 2 ltlkes ( k) 

400 

600 

2,300 /Mn"lMde 

2,500 

800 

700 

1,558 316 km ' in AS l NP e l ) 

1,785 + Fogll r e/O lli mb i e wet Lends (m) 



Neme Locetl0n length Width Ar~a Depth ALtitude Rem6TKs 
(k m) (km) (kll' ) (metres) ( m ASL) 

66. Tefki swemps O8'SO'N 38'3S'E 2,700 
67 . rehiyo Llike 11'39'N 41'30'E 250 
68. Temren Lake 07'S7'N 38' Q4'E 2,900 
69. Turkana Lake Q4'3S'N 36' Q4'E 52 1,200 400 part within Ethiopia only (n) 
70. Wagaen Lakes & swamps O8'oo'N 34 ' oo'E 2,860 400 Gambella swamps 
71. \.ley to Lake OS ' 25'N 36'S3'E 520 
72. Wonchi Lake O8'S3'N 37'S4'E 3,387 
73. Yerd; Lake 10'13'N 4Q'29'E 66 562 end swamps • 74. Zengena Lake 10' SS'N 37'01'E 2,700 (0 
75. Zula Lake 1S'16'N 39'38'E 57 man-made, on Haddos River 
76. Zuqala Lake O8' 32'N 38' S2 ' E 3,Soo 
77. Zwai Lake O8 ' oo'N 38 'SO'E 25 20 434 4 1,636 (0) 

-- - -- - ---- - - --

00 
\D Total water area in Table = 13,699 kml, or 1.14% of Ethiopia ' s land surface . . ~ 

:t.i;,,~£:...~'ie::ti~'ij;\~~~~Jit;,If·"' __ <?4." . ~ .. '-u:.:; . . ~",~ --------~~~!!.--~!-.-=---== 



Notes: 

(a ) 

(b) 

(e) 

(d) 

(e) 

(f) 

(g) 

(h) 

( i) 

( j ) 

(k) 

( 1 ) 

(m) 

( n) 

(0) 

(p) 
(q) 

also known 
aleo known 
also known 
also known 
also known 
also known 
a160 known 
also known 
also known 
previo usly 

lake wa s 
also known 
also known 
a lso known 
aleo known 
also known 
aleo known 
alao known 

Ethiopian vetlands - 5 

as "Hora" Lake , "Hora Deka" , "Afgaia" , "Afjada" . 
as "Marg h e r ita ". 
as "Bario". 
as "Auasa" . 
as "Metahara ". 
as "Ganjule", "Shamo " . 
ae "Stephanie ", "chouwaha ", "Chew Bahr" . 
a6 "Finchaa", enlarged as a dam from the original lake . 
as "G umare ", "Gemer i", "Adobarda" . 
known as .. Ai r arobi", "Ararobi " , Horarobi ", Guirar obi ", which 
incorporated into the man-made Lake Koka. 
a e "Lihado ", "Le Ado ", "Lamina". 
as "Chala", "' Tchalo ", "Hora Schala ". 
ae "Dembea". 
as "Rudolph" . 
a s "Dembe l " t "Zuai" , "Zouai" . 
as "Julietta ". 
as "Aila n" , "He l ene ". 

also known ( r) as "Arama io " . 
(s) also known as "U lu t .. . 
(t) also known as "Z inguinea ". 
(u) includes lakes Aranguade ( a lso kno wn as"Verde ", "Horaro", "Green"); Bishoftu (aleo known as "Guda", "Hora ", "Melea"); 

Bishoftu Gud a (also known as "Babogaya", "Pau lo ", "Bisho ftu") i 
Hora Araedi (also known as "8iete Mengist" , "Hora ", "Hora Seddi"); and Kilole (a lso known as ~Ki lotes" , "Hora Kilole" , "Flamingo"). 

(v) also known ae "Bilate" lake. 

Major Rivers: 

Abay (Bl u e Nile) 
Angereb 
Awash 
Baro(-Akobo) 
Dawa 
Ge nale 
Mereb 
Orno -G ibe 
Tacazze 
Wabe Shebe lle 

800 km (length within Ethiopia) 
22 0 

1,200 
22 7 
740 
480 
44 0 
760 
608 

1,340 
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Legal. DocIme.atB - 1 

Ethiopian wildlife Conservation Organisation 

Legal Documents concerning wildlife Conservation in Ethiopia 

1. Published Legislation: (All in .egari~ Gaze~~a, except 1.2) 

1.1 Game Proclamation NO.61 of 1944 

1.2 Elenco Primo, Riserve Privatissime. Gazet:ta Kritrea N2.4, p.31, Yab, Nakfa and Gash-Setit Wildlife Reserve Boundaries. 16 March 1959 

1.3 Powers of Rangers Regulations, Legal Notice NO.349 of 1968 

1.4 Awash National Park Order, NO.54 of 1969 

1.5 Simien National Park Order, NO.59 of 1969 

1.6 Wildlife Conservation Order, NQ.65 of 1970 

1.7 Wildl i fe Conservation Regulations, Legal Notice NO.416 of 1972 

1.8 Wildlife Conservation (Amendment) Regulations, Legal Notice NQ.445 of 1974 

1.9 Endangered Spec ies of Wildlife Commemerative Coins Regulation, Legal Notice NO.61 of 1978 

1 . 10 Forest and Wildl i fe Conservation and Development Proclamation, Procl amatio n NO.192 of 1980 

1.11 A Decree to ratify the Covent ion on International Trade in Endangered Species of Wild Fauna and Flora, State Decree NO.14 of 1989 

2. Relevant. indirectly concerned with Wildlife: 

2 .1 Council of State Special Decree 
Fish Production and Marketing 
Decree NO.13 of 1989 

to Provide for the Establishment of the 
Corporation , Council o f State speCial 

2.2 Proclamation to Provide for the Study and Protection of Antiquities, Proclamation NO.26 of 1989 

3 . Repealed Legislation: 

Repealed by Proclamation NO.192 of 1980: 

3.1 Game Proclamation NO.61 of 1944 
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3.2 Wildlife Conservation Order NO.65 of 1970 

4 . Propo sed: 

4.1 Proposed legislation exists for new Wildlife Legislat ion, establishing the Wildlife Conservation Organisation and Regulations, draft proposals dated 1977 Ethiopian Calendar; 1984 Western Calendar (Amharic only). 

4.2 Pro posed 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 

4.4 

February 1988. 

Proposed boundaries for the 
Conservation Areas National 
Reserves, and Controlled Hunting 

legal gazettment of v arious Wildlife 
Parks, Wildlife Sanctuaries, Wildlife 
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 
- Orne 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 

302 
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The estimated cost of wlldl". conservation to Ethiopia: 

in Ethiopian 81rr per average year. 

1. Support (Expenditure on Wildlife Conservation) 

. 1 EthIOpian government 

.1.1 Salaries 

.1.2 Petty cash 

.1.3 Capital grants 

subtotal 

.2 Assistance aid 

.2 .1 WNF 

.2.2WCI 

.2.3 UiOslo 

.2 .4 Other 

subtotal 

total support for wildlife 

2. Earnings (Income brought In bv wildlife) 

. 1 Direct 

. 1.1 WCA gate fees 

.1.2 Hunting fees 

.1.3 Wildlife utilisation (excl. Crocodile Farm) 

. 1.4 Crocodile products 

.1.5 live exports (primates) 

subtotal 

2 Indirect 

.2.1 Ethiopian Airlines 

.2.2 Ethiopian Hotels Corporation 

.2.3 NTO {wildlife viewing} 

.2.4 Taxidermy, trophy e~port) 

.2.5 Professional hunteno & NTO 

.2.6 Curios , sovvenino 

subtotal 

total earned by wildlife 

3. Balance of support for wildlife 

. 1 Support given to wildlife conservation 

.2 Earnings by wildlife 

ne1 ba.lance - excess 01 earnings over support 

Notes: 
1 - Data from years 1980 and 1981 (Eth. year) 

2 · average 018 year period (1983-1990). 

3· for 1990 production year . 

.. . Estimated for hunting clients only (Hil1on standard) 

756,000 

1,152,000 

1,918.200 

3 ,626.200 

374.463 

234 .4'3 

344 ,862 

196,869 

1,150,607 

4 ,976.807 

36,974 

71S,n6 

57,821 

2,500,000 

182,274 

3,496,845 

190,000 

110,000 

514,500 

400,000 

780,224 

50,000 

2,044,724 

5,541,569 

4,976,807 

5,541,5G1i 

564 ,762 

5 - 1,494 total Foreign Tourists to all WCAs in Ethiopian Y&lJ11 980 (19&8~) ; 

more realistic total is probably that for the highest PM< aJone, 

Le. Abijatta-Shalla Lakes NP with 686 Foreign Tourists in 1 988~ . 

. 1_ •• r: Will ..... n 

Source: Jes se C. Hillm an 
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GENERAL HOLDING 

SPECIES PGRC- OTHERI DONA- SELE- REPATR TOTALE 
COLL NST TED CTlON ET R 

Abelmoschus esculen tus 13 5 a a a 18 
Aeschynomene abbssini ca 1 a a a a 1 
Aframomum corro rima 25 a a a a 25 
Alli um spp. 135 a a a a 135 
Amaranthus s pp. 38 a 0 0 0 38 
Amorphophallus sp. 8 a 0 a a 8 I Ana card i um s p. 1 0 a a 0 1 
Arachi s hypo gaea 25 a 5 a a 30 
~ri saema s p. 1 a a 0 a 1 
Avena sppp. 24 a 4 a a 28 
Brassica s pp. 83 1 212 59 a 93 11 95 
Cajanus cajan 37 0 a a a 37 
Calpurnea curea 2 a 0 a a 2 
Capsi cum spp. 18 0 a 14 0 a 1 9 4 
Cardeospermum 1 a 0 a a 1 
Carthamus tinctori us 79 57 51 a a 187 
Carum copticum 2 4 0 a a a 24 
Casia s pp. 2 a 0 a a 2 
Celosia ~p~: 1 a 0 a a 1 
Cice r arle Inurn 71 1 0 4 1 62 a 877 
Clematis simensis 1 a a a a 1 
Cocc ini a aby ssin i ca 45 0 0 0 0 4 5 
Coffea Arabicd 313 834 4 0 a 11 51 
Cole u s edulis 1 0 a a 0 0 1 0 
Colocasia s pp. 3 4 0 a 0 0 3 , 
Come mela 0 0 5 0 0 5 
Colcho r'-1s ol it o riu s 2 (j c C 
Coriandrum sati vum 62 0 0 0 0 --
Crambe abyssinica ! 1 0 J 0 
Cucum is G v J v 

C..l.c ur:':" i t3. 0",<> . 57 . " '~ ;; 

Cuminum cyminum 7 U U 0 J ") 

Cumi sa culiatus 1 0 a a 0 
Cur cuma longa 2 a a 0 0 2 
Cyphomandra betacea 1 a a a 0 1 
Datura stramonium 2 a c c C 2 
Dichrostachis 1 a a a a 1 
Dioscorea 3pp. 15 a 0 a 0 1. : 
Dod o nea v i scosa ~ u J J 
Dolichos 0 J C ~ 

Elettarea cardomomum 1 a 0 " 0 v 

2leusi ne coraca:n6 687 J -6.2. .:. ;:.. ~ .:. 

Embelia s chimperi : 0 a ~ G 
Enset ventric os Uln 222 0 J J Z- -" v 
Eragrostis tef 1 92 9 :31 0 a 357 187 37 .'3 :; 
fagopyrwn e sculentwn : a a a 0 1 
Gl ycine 2 0 0 v :J 2 
Gnidia s p . 2 J 
Goss ypi um 3pt). - " -
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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 . -
Or yza spp. 
Oxy tenanthera abyssinica 
Pennisetu~ typhoides 
Phaseolus spp . 
Phytolacca dodecandra 
Pimpinella ani sum 
Piper langum 
Piswn sativum 
Plumbago zeylanica 
Primna shimperi 
Raphanus sativ~s 
Ricinus communis 
Rubia cordifolia 
rtumex abyssin~ c a 

} k c a cha:epetl~ ~ 3 

Sesamum i n dicum 
Setaria italica 
Solanum incanum 
Sorghum bicol o r 
Tamarindus indica 
Trigonella foenum- graecum 
Triticum spp . 
Verba s cum sinaticum 
Vernonia spp . 
'J~ cia fab6 
Vi gna unguiculata 
Xxantium abyssini c a 
Zea mays 
Zingiber officinale 
Unkn own 

716 
23 

1 
4113 

1 
46 
36 
11 

245 
405 

88 
696 

32 
10 
13 

2 
2 
1 

31 
39 
23 
24 

1 
135 
309 
159 

6 
3 

914 
1 
2 
4 

360 
1 

" 
194 

o 
13 

1712 
o 

297 
29 13 

1 

48 
989 

49 
1 

58 1 
55 

6 
21081 

305 

340 
o 
o 

3066 
o 
o 
o 
o 

61 
o 
o 

358 
o 
o 
o 
o 
o 
o 
2 
o 
o 
o 
o 
o 
o 
o 
o 
o 

444 
o 
o 

7 
o 

51 
o 
o 

4 000 
o 

213 
2342 

o 
SC'3 

o 
o 

o 
o 

i 3814 

1 
44 

o 
67 

o 
o 
o 
o 
o 

134 
o 
1 
o 

16 
o 
2 
o 
o 

24 
o 
o 

105 
o 

10 
18 

o 
o 
o 

38 
o 
o 
G 

6 4 
o 
c 

228 
5 
o 

1 0 2 
1 
o 

4 37 
o 

14 
3 

" o 
10 

o 
2 

2251 

1 
o 
o 

5494 
o 
o 
o 
o 
o 
o 
o 

32 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

11 
o 
o 
o 

7 4 
o 
C 

o 
o 
o 

1850 
o 
o 

4658 
o 

o 
o 
o 
o 
o 
o 

36j, ~ 

o 
o 
o 

1463 
o 
o 
o 
o 
o 
o 

- 0 
o 
J 
o 
u 
o 
o 
o 
o 
o 
o 
o 
o 
:J 
o 
o 
o 
o 
o 
o 
o 

" o 
o 
o 
o 
o 

18 7 1 
o 

o 
o 
o 

:;61 4 

1058 
67 

1 
14203 

1 
46 
36 
11 

306 
539 

88 
1087 

32 
26 
13 

4 
2 
1 

57 
39 
23 

129 
1 

145 
327 
159 

6 
3 

1 407 
1 
2 
4 

50 S 

47 3 
5 

13 
7664 

1 
5i C 

62 
-;.50.:.. 

S3 

" 593 
55 

8 
53399 

f 
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I. QUESTI ONNAIRE FOR EXPERTS 

ADDIS ABABA UNI VERS I TY 

SCHOOL OF GRADUATE STUDI ES 

SCHOO L OF INFORMATION STUDIES FOR AFRICA (S I SAl 

1. Na me ( Fu ll name with the p'r o per title) _____ ________ _ 

Ye-3l" I)f birth 

Sex 

Marital status 

Na ti o nality 

2 . Con tact Address : 

Tele!?hone : n o rnp· ___________ _ 

Fa x 

3 . Acadenlic Qualifications : 

De<lree/Diploma Fields of stud y 

4 .Ma in Field(s)of spec i alization : 

spec if ica l ly comp e tent in] 

5.Honours and .=.warl l s Received 

1 

Of fi c e' ____ ______ _ 

Ins tit uti O f, Year o f aWctr :l 

include sllbject areas y o u are 



6.Members h ip in Societies (eg.professional association and othe r 

areas of activity 

. :" . 

r.{'(Ji<. ~ rl : l R t:-" Ll() r t:-; : 

'- " -'; 111 il"I 

~--l L.' .... ! , t I j ')1 j ; ; :.-; 

~I . ~ i . 

" i f ctrt vi 

f rlnv 

Langua ~e Competence 

Language 

Societ y 

. rl. : 1-: :,.:. ::" .. . \/'- ./(?,=t~ 

T.; \. : : ,-! J ,- ."! . 

". ~ '{ " '1<2 .3 -'tnd "X" c . 
" . 

Read Wri te 
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1 

8.Employment Record :[ Present empoyment and last emp l o yment] 

Employer Designation Perioo 

9.Mai n Consu ltancy o r Expert assignments undertaken in the last 

t hree years: 

Descripti o n of assignments Du ra tion 

lO.Serv i ces o ff ered mark "x " against you r c h o i ce) : 

(,r.)n::;ul t.ancy 

Train ing /Teaching 
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I 
'- . 

II. QUESTIONNAIRE FOR I NSTITUTI ON DATABASE 
ADD IS ABAB A UNI VERSI TY 
SCHOOL OF GRADUATE STUD Y 
SCHOOL OF GRADUATE STUDI ES FOR AFRICA (S I SAl 

1 . Name o f the institution : 

Date o f establishment: 

Address o f the institution: 
p.o.Bo x : ... ... ... .. . . o r street address ........ . .. .. . . . . 
ci ty .. ......... ..... ..... . ... . . .. .. . .. . ... ... . .. .. . 
country. . . . . . . . . 
teleph o ne. 
tele x, 
fax .... 

Ass oci ated Entitie s/bran ches /units/Flgencies (if an y ) : 

Locati o n 

1 . 
c . 
, 
.) . 

.f, 

;:'(lnt..=:tct per so n if ()t.her t.han the a.bov e ) , 

NL!lnber o f sta ff: 
t ot. a l: 
pr()fesslonal .. . 
..,dmi('l~ ~,: +- r·'i.t ~ \/ ...... . 
! ) t- i t .... 1 .~; . 

1309 



, 

3 . Type o f Institution ( Mark " x " again s t y o ur c h oice) 

. internati onal intergovernmelltal 

.international n o n-governmental 

.pr ivate 

.parastatal 
· . g o vernmen t 
· . trust/endowment 
· . charitable institutions 
· . others ( pl eas e s p ecif y ) 

4 . The activities/functions o f t he i ns ti tut i o n ( eg o researc h , 
training, teaching , trade , etc .) 

St?l-vices provided ( if any) : 
1 . . . 

1 2 .. 

3 . 
4 . 

_L ()(: ~ l 

.National 

.Regional 

. International 

6. Wor king language(s) 

please mark x ayain st Y O lil ciloi c e ) 

7. Courses o ffered i f educat i onal and/ o r training ins~itllti~) n ) 

1 . 
2. 
3 . 
4. 

'. 
8. Fellowships offered by the instituti o n if .onl y ) 



9. Sources of funding include full name o f orga nization) 

1 .. 
2 .. 
3 . 
4 . . 

1 0 . Honours and Awards Re ceived 

1 . 
2. 
3. 
4. 

11 . Patents taken 

1 . 
2. 
3 . 

12 . Specialized /1-1ooern informati o n eqlljllrnent(s) aVCiilah 1e ( eg. 
~omputers a nd accessories) ( indicate name , model, ~nd no. of 
equ ipme rlt ava i labe--eg , mi c rocomputel-S , 486 Dx 
microprocessor / six) 

1 . 
2 . 
3 . 
4. 
5. 

:3. What are the types o f th e p~blicati0n? (mark 
cho ice) 

: .; . 

; . 
2 . 
3. , . 

. .:I:nnual repo rt s 

.research reports 

. conference pr oceedings 

.othe rs (please specify ) 

.; 1: " . , r .', ,- ~ . ,~ 

x" against your 



-, 1 

15. Does the instituti on ( mark "x " against your choice) 

.make studies o n bi odiversity anel/o r t ourism ,'elatec1 
matters based on own co ndu c ted survey 

.make use of studies done by othe r organization 

. others ( plea s e specif y ) 

16 . If t.he insti t.ut.i on makes u.se o f outsirle S(l Ul'CE>S 
organizations work) , pleas list 

Name o f institution Location 

1 7 . 'Wh o are t h e main users external as well as internal) of the 
services provided by the institution? 

1. 
2. 
3. 
4 . 

" . 
6. 
7. 

18. What are frequently r8quest8d f o r informati o n? 

19 . Are there any o ng o ing bi odiversity anrl/or tO llrism r A:~tAd 

research projects? 

.yes 

.no 

20. If the answer to No. 19 was yes, plea s e describe the 
details o n the next ~Iage by including title o f the project, 
objective , pe-:-ri od, funding s Clurce , col}"borat.ing institllti o ns, 
place o f tile prc)je c t , anrl ntll er l-AJ. ev~r·lt ir1f n rmAti c'lr1 f n r ea~h 
.; f t':" !-: to r J::'- .-, j r=- c-'" ) . 

4 3 1 2 
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III. QUESTIONNAIRE TO ASSESS INDIVIDUAL INFORMATION NEEDS FOR 
BIODIVERSITY AND/OR TOURISM STUDIES IN ETHI OPI A 

ADDIS ABABA UN I VERSITY 
SCHOOL OF GRADUATE STUDIES 
SCHOOL OF INFORMATION STUDIES FOR AFRICA r SISA 1 

1. Po sition ( job title) of the re s pondent: 
Institution affiliated to 
Highest academic qualifi cations 
Areas of specialization 
Working in the institution since 

2 . You need information on studies on biodiversity and/or tourism 
for (mark "X" against your c h oice) 

3. 

. Research and d.E'vf?lopment. 
,Planning and Po li c y making 
.Decision making 
.,=j v i si!" 

.. general awarene ss 

. . teach ing 
. others(please spe cify) 

You are s pecifically illtece s tetl o n studies /irlf()rmati o n about 
mark "X" against YOllr C: tLoj c: e) 

,sys t ems o f wildlife co n s ervati o ll 
.wildlife o f Ethi upia 
.ili s tn ri l: al s it es 
.bi odiver s ity a. nrl/o r t o uri s m rl?Ja.t8cl instit q t- lnns, 
bl b:J. i ()(Jt'd r)h i...,.:-:; I ~"" Xt") ~I .- t-~ . .; I p r( ) jt=-o t~ t s n i l p C()(jr I?S S I 

illfu r mat. i on s y st l:"' rn::3 / 
. ( ~ t- h pr:=; { r1po=!Sf;:' .:::: rl~ C' i.fy ) 

: r : f ( I L t~~ '-:i t ~ 1 ) r l r r () ;n:- x 

: , ~ . , : ,," 

rt- "~" "_ . ,,' ,~ , ~ : ~ ' il-, 

1- ' " L' I I--'.-! . : ,,,, ' .: 11·' ; · i r y ) 
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5. Which are the instit ut i o ns you (rRquently visi t [nr niltAinin0 
information o n bi odiversity st.udies an%r tourism" (List as 
ma ny as you have in t he ~esc el)(iing order o f imror~~nce) 

(a) LOCAL : 

NAME LOCATION 

(h)EXTSRNAL: 

6. What .,L ;:- t-ht;- iyr1t:'s () : :::.:>!v)ce y L1U rt?L-;:.ivp ? 
Y f)U r c oni!':!?) 

.L itprat ur p .3,.::r..;l:!:-c h 

.Datal)d Se searl:h 

.Doc ument Deliver y 

. Reprogrctphy 

.Cllrr ent awareness Service 

.Selective Disseminatic)n of i!lfoJ-ma ti nn 

x agai.nst 

. Peri od ical Reports / Publi c at-ions sllch as bulletins etc . 

. (It-l',·:-!,,,:; ( t-\ ~ I"'-iS'? ~ p8ci fy 

23 15 



, 

7. How do you present your query request for information to the 
agency/agencies which are to provide the service? 

8. 

.by visiting place and asking oral ly 

. by telephone 

.by filling a pre-print ed form 
,thr ouq h arl on-line tran sm ission llsirlg 

micro-computer 
.Others ( please specif y 

If YOllr answer f or No.-7 was 
please attach a copy o f it? if 

by filling a pre-print ed form" . 
available , 

9. In 1'espect of timeliness , conveniencp of lise , complet~ness 

relevance of information . are you satis fied with the services 
r.lro vic..1ed i n rela ti on to biodiversity And/o r t. ourism jn r.thiopjct? 

I 
. V81'Y milc h SMt:i sfied 
.partly satisfied 
.J.i~~ l.B sAt~sfipd 

lO, if your a.nswer t.o No, 9 was not ver y much sa.t.isfied " , whAt nn 
Y')11 I'hini<: tht:' r '!><4SCln to he? 

.the ser vi c8 is not as timely as it ShCllllr1 J18 
,tile ser vi cp i r'\ volves too much inconvenience AS t-() wl'iel-A 

to gel , whom tCI conslJlt 
.rlifficulty in unrlerstanrl ing the system 
.tLe l.im it2tl information content. 
,nthprs p]~ASR specify 

1..£ A:=. a means to improve th e above situdtiun{s) I wh.:--tt ClLt:- Y l;; ,( 

sUI]g esti l) ns? 
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12, ~h ,:r':' is your opini.(ln t.,:,'wards c-~lrr.putt?l· {i.;,sed ~'1r,)1rr,;t-:ifln ~::: ys~f' rr: 

in 'j,::npral? Do 'tel :';VI)Ur or D1 :=:;r.~VClI.J r? 

~ 1 f Y{l\J .:ljP i n f .=lV()\Jl" (If c()mput,!~r h,~spd 1 nf0nnMt i (In s y s l,Pnl , how 

.J., yC_IU think it h,-'i::; ifllprOV(:,ri OJ {"(-itl jm[J!- c)VI:' r)n triP t=>xist'j(llJ 

sel-v ice s y stem 6t1d what are the ~rlrlitional I)enefils it !lAS 
hr{-I\J(]ht or would bring in relation to biodiversity sturliE's 
ri°'III/or tourism ? 

:~ 7f ~-hpy ( )( J nClt .~~cl:.,~,1y t=;xlst , w !·;,-,t (1" f {~Ji.J t,hink ')[ 11.:­
('[1?2 tion and prnvi:::ion of complJtpr hrl:;Prl j nfonl .. ~t)l)n '~ yst~m flYf 

r.=, ,n::::; ,~ nd f':"l) r.:i, hih::,)(]r,=tphic ~l~,.;t.pr~~.~~s, insl-it JI-!,.,r l "''':, 

,:. ' -. ~ 

.... ~ j:-t .4ttrcil,-:-::-~ c) n S;~.t~:-'; dnd \ .. __ t:, r ltL'=-.~ 

: r .).:. '/PI S i ~ Y ::; ';"'1_t,E r?:: ?If .• 1/('·r : .)' .. .!. 

'- . .:. , . 

.1; 1. t:- 1 .-i !. i r ,n 

~5. Ary a(J(litic)nal e~~r~s in reIati,·,n to the 0en~T~tinn , 

, -;! spm~n ati,)n, ,;nd 1~""'i:iz<3tion {If inf(-Jr:-r,a t-l( lt1 :)(1 hi.,)(li\/.--· ~: :t-y 
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C 

t 

7. The types of information most likely to be needed by each one of I 
I the above groups are: I' 

, 

Gr o up 1: 
. . .. . .... , . .. . . . . . ...... . . .. .. . . , ... , . 

. . . . . . . . . . . . . ,. 
' .. 

Gr o up 2 : 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .. .. . . 

Group 3: 

I I ... . . , . . , . . . ... . .. . 

I 
Gr()u p 4: 

Fo r o t h er s ( pl e a se Spe c ify ) 

, . , . , , . .. .. . . , , , , . , ..... , , .. .... , ... , 
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I 
8. What are the different informat ion delivery mechanisms f o r thE 

above groups of u s ers? 

.Contact among col l eagues by te lepho ne , telex , 
corresponde nce , fax, and the like 

. Consultants or advisers--through visits 

. Libraries / information centres 

.Exten sion s e r v ic e s 

.Cnnfererl c e s /meeti ngs/ travel 

.Ma ss flle d i a /fi lm s h o ws 

. o n line computer network lin di s kettes/ and the like 
magnetic mpliia 

.Pro fe ssional as s oc iati ons 

.Databases 

.Journa ls 
,SlIY Vey s/Experimerlts 
. j-1anu~ 1 s 
.Exhibitions/Demonstrations 
.Government publications 
.Museums 
.Community netw~~)rks 

,Directories 
. Other s ( plea se specify) 

g What are tile 8xi. s titlg c o tlstraitlts? Why are the us ers Ilot 
r eceiving the i n f 0rm~ t i o n t!l ey need? 

.Lack of adequate financing to pr o v ide info rma ti',n 
servi c es ) 

,Lack o f p ro fe ss i o nal in c e n tives/rewards 
, Pr o b l em with the exi st ing infrastru c tu r e comm u n ica t in: 

infrastructure) 
.La c k l) f ~rained personnel 
,Inhibiting pC:l l i c ies 
.Poor library collections due to poor storage facilifie : 

or lack o f funds and staff t o sustain the collection 
.Lack o f software f or impr oving computeri zed services 
. I nappr opriate packaging o f computers/software 
.Lack o f [ls rc epti ()n or awareness o f the importan c p. e)f 

1 nf()t-rnrlt-i ,') n ..:.tnt ] !~(;rTlm lJn i I - ~ t. i on 

. -;- .. ,.-:k l"lF sr_ .;; nda l_"( li Zri. t- io n a monc] t.h p. sy st.prns ( f f) ", I-hll::;e wr . ! 

have netwnrkerl systems arld wh o use rliff e ren ~ 

c ata log u ing ru l es) 

.others ( please speci fy ) 

5 322 
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10 . What must be done to overcome the above constraints? What 
plans and strategies need to be implemented? ( please, menti on 
your deas in the s pace be low) 

. .-

.-. 

~1. Any additiona l remarks 

6323 
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I 
WORKSHEET FOR COLLECTING DATA ON ENDEMIC PLANTS OF ETHIOPIA FOR THE 

IFLORA DATABASE 

PLEASE PROVIDE SPECIFIC DATA 

Name: 
local .......... . . .......... . .... ..... . . . ...... . ... .. . 
scientific . .... . .................. .. ................ . 

Location of plant site: 

region ........ .... ... ... .. . .. .. . .. . .. . . . .... . ... . ..... . 
district .... . .. .. .. .. . .. . . . .......... ... ... ..... . ... .. . 
altitude . .. ...... ..... .. .. ......................... . .. . 

Climate data: 

mean annual rainfall .......... rainfall range ... . . ..... . 
mean an nu~ l temperature ...... .. tempera ture r~nqp . ... . .. . . 

Soil c haracteristics ( PLEASE MARK "X" AGAINST YOUR CHOICE) 

Depth: s hallow........ ,Je"T'. 
Drainage: go orl..... ponr ..... 
Texture:' hea vy /c layey .... medi ulll/lo amy .... . 1 i(]h t /s ancl y .. 
Erosion/Water logging: nnD'':'. · : .:....=t':;oY') al.. .£" .. / ; n...:.tn.~n!-. 

Reac tion(pH): acid .... neutral ..... alka line .. .. 

features o f the plant : 

Flower structure: .......... .. .. ...... ..... . .. . . . . .. . . 
Root structure: . . . . . . . ......... . .... .. . .. . . . 
Special trait/Environmental resistance: ... . . .. ... . .... . 

Seasonality: perennial ..... biennial ..... . annual ... . ... . 

Time it takes to grow: 

1 324 
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/: 

Agroforestry uses ( PLEASE MARK "X" IN FRONT OF THE RIGHT USE IT IS 
APPLIED FOR) 

· .... Live fen.ces 
.. .. Live fen ce posts I 

· .... Boundary planting for timber and pole production I 
..... Scattered trees on pasture c • 

· .... Scattered trees in cropland 
· .... Woodl ots 
..... Fruit trees on house compo unds 
· .... Tree/shrub fallow for soi l improvement 
· .... Hedge row intercropping f o r soil fertility improvement 

and fodder 
.... cover/shelter for animals (birds & mammals) as den, nest, _II 

and the likes f 
. ... Others ( please specify) 

Other Utilities: (PLEASE MARK "X" AGAINST YOUR CHOICE I·N FRONT OF 
THE CORRECT UTILITY ALTERNATIVES THE PLANT IS PROVIDING) 

, , Food: .. .. leaves .... fruits .... nuts .... beverages ... spices 
.... other .............................. . 

Fodder: .shoot/le", f .fruit . apiculture /beRs/ 
. seriC'llltllre /s ilk worm/ 

Wood products: 

Utilities: 

Other services: 

· .fuel wood .charcoal 
. timber .pulp wood .. 
. o ther. 

.poles 
, constructinn 

· .e ssential oils . insecti c ide:3 

· . la tex 
... medicine 
... tobac co . 

· . dyes .. waxes 
· ... tannin .... fibres 
· .. stimulant , o rnamental 

. perfume/scent 

. (I t-h r:"Y . 

.eros)on 

. shade 

.other. 

c on t: rol . d r -=1 j n~(Je 

.shelter & breeding site 
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-

Propagation: 

-• 

'" .natural . .. . .. direct sowing .... seedlings 
... . stake cutt ings . .. . suckers .. . air layering 
. . .. stumps . . .. . grafting .. , .root stock 

. o ther . ... . . ... ........ . .. .. ..... . 

Plant morphology: . thorny/spiny .si ngle s temme~ 

Management: 

Plant status: 

.multistemmed .open canopy 

. de ciduo ll S rj ry s eason 

.deciduous wet season ..... evergreen 

. other. . . . . .. . .......... .. ..... . 

.Coppici ng 
... lopping 

. . o ther. 

.Po llarding 

.pruning 
. trimming 

Problems that are likely to occu r ( ego termites , fire 

. . . . . . . . . .. . ... .. 

a ny o ther remarks 
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WO~K SHEET fOR COLLECTING DATA ON ENDEMIC ANIMALS fOR THE TfAVNA 
PATABASE 

Loca l 
Scientific 
Type 

Locat.ion : 

Ecological 
Region(s) 
Altitude 

Climate: 

20ne(5) ........... . .... .. ..... .. .. . ........ . 

Mean annual rainfall ... . ........ Rainfall range . . ... ..... . 
Mean annual temperature .. . . ... .. Temprature range ..... . 
vegetati o n type of the envi ronment . .............. . ... .. . .. . 

Habitat Requirement of the animal for : 

Food 

Water 

Cover 

Breeding site ........ . . . 

Home range 

Territory 

Population of the species ... 

Clutche:3 size (Repruduct.ivp p o rentia.l) . 

Environmental Resistance capability (traits) ...... ..... . . ... . . 

. . . . . . . . . . . . . . . . . . . . . . . , , . .. . .. . ... , .. . .. , , .. . , . , 

.1 327 
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- , 

• , 

Other ( please specify) 

Economic va l ue .. ... .. . .. ......... ... ..... . .... . ... . ........ 

Nutritional value . ........ .... .. . . 

Recreational value . ... . .. . . 

Ornamental/Aesthetic value. 

Ecologi ca l value ... ... . .. . . 

Scientific value (for experiment). 

Other ( please specify) 

Statu s 

Current size. 
Endangerecl .. 
Ex t.inct 
Other ( please specify) 

Management Concern In: 

Habi t at devel o pmen t. . 

Dr a wi n g and imt>lementinq endanqered s pecies Act .. ... .. . . . . . . 

Sensitizing t.he public . . ..... .. ....... ... . .. . .. . ..... . . ..•. 

Zoological (Jarden approAch ...•.•... . . . . . .. ........ .. . .. ..•. 

Enviro nmental protect i o n . . . . . .. .. .. . ....... .... .. .... . . . 

Fav ourAble timp / pp.ri nd /tt) v1s1 ~ .. ,., . .... ,.,. 
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BIODIVERSITY DATABASE OUTPUT 

MFN 

CONSERVATI ON AREA NAME 

DATE: 

proposed 
establ ished 
gazz eted 

LONGITUDE LATITUDE LOCATER 

REGION 

TOTAL AREA 

CLIMATE: 

Rai n fall 
Temprature 
Altitude 
Cl imat ic-zone 

VEGE TATION TYPES 

WILDLIFE SPECIES CONSERVED 

Major ani ma ls 

Other animals 

NCMBER Of ENDEMICS RE CORDED 

Bird Species 
Mammals spec i es 

***NATIONAL PARK RECORD*** 

0001 

:Abijata-Shalla National Park 

: 19 70 
: 1974 
:not 

:N 7 degree 30" E 38 degree 30" 

:Southern s ho a 

:887 kmsq.(1and 405kmsq. water 
482kmsq. ) 

:5-45 degree C. 
:540 -20 75 m ASL 
: Upper ko ll a 

:Sava nna 

:G reat whi te pe I ican, lesser flamingo , 
white ne cke d cor mo r ant , grant' s 
gazelle, 

:G reater kudu,warthog ,anubi s baboon , 
grivet ,guer eza,o rbi s,klipspringe r , 
jackal 

:Six out of the 299 species recorded 
:Zero out of the 3 1 species recorded 
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otHER NATURAL RESOURCE USES :Fuelwood and charcoal making:human 
use of hot spring for medicinal 
purposes; fishing on Lake Abiyata in 
the fasting period -

TOURISM ASPECT: 

Tourist accomodation :Four rest house beds;camping on 
shalla lake shore;two hotels near 
Lake Langanno; 

Information facilities :Information sheets in Amharic and 
English;museum currently closed due 
to bat damage; 

Other facilities :Four vehicles;electricity generators; 
communicat ion radio; 107km. track road 
distance park. 

Scenic beauty :Spectacular numbers of acqatic birds; 
bird breeding islands in lake shalla; 
the rugged scenery around shalla and 
isthmus between the lakes; Measure of service :4720 average annual vistors;Birr 

MANAGEMENT ASPECT 

Staff 
Bui ldings 

Prevailing threats 

ECOLOG I CAL ZONE 

DESCRIPTORS 

REMARKS 

10,916 average annual income; 

:35 staff; 
:Buildings (for staff , museum,rest 
house, out-ports,stores); 

:Considerable settlement with 
cu It i vat ion ina I I ar e as ; cons ide r ab I e 
livestock in all land areas 

:Ri ft 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 whi te pe I ican 
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 
s halla and isthmus bet ween the lakes; 
both lakes are terminal having no 
out lets; large lava caves south of 
shalla; the proximity o f the area to 
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MFN 

CONSERVATION AREA NAME 

DATE: 

proposed 
e s tablished 
gazzeted 

LONGITUDE LATITUDE LOCATER 

REGION 

TOTAL AREA 

CLIMATE: 

Ra i n f a I I 
Temprature 
Al t i tude 
C I imat ic-zone 

VEGETATION TYPES 

Addis Ababa (200kml 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 
to replace to replace any significant 
part of this, and management of the 
area by EWCO is minimal. 

***NAT IONAL PARK RECORD*** 

0002 

:Awash National Park 

: 1963 
: 1966 
: 1969 

:N 8 degree 55" E 39 degree 55" 

:Eastern Shoa 

: 756sq.km.(no water body) 

:699mm 

: Upper kolla 

:Arid and se mi- arid xeropuilous 
woodland 
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wt LDLIFE SPECIES CONSERVED 

Major animals 

Other animals 

NUMBER OF ENDEMICS RECORDED 

Bird Species 
Mammals species 

OTHER NATURAL RESOURCE USES 

TOURISM ASPECT: 

Tourist accomodation 

I nforma ti on f acilit i es 

Othe r fa cili t ies 

Scenic beauty 

Measure of s e rv i c e 

MANAGEMENT ASPECT 

Staff 

Buildings 

Prevailing threats 

ECOLOG I CAL ZONE 

DESCR IPTORS 

:Beisa oryx,greater kudu,lesser kudu, 
swanye's Hartbeest,soemmerring's 
gazzelle, -

:Lion,Ostrich,warthog , gureza,anubis, 
hamaryas,baboon,grivet,defassawater 
Buck,salt's dikdik 

:five out of 392 r ecorded 
:zero out of 46 r ec orde d 

: Human use of the hot spri ngs 

: Fourty bed for keryou trailer lodge; 
camping by Awash falls and at 
Filwoha; 

: Inf ormation s hee t in Amhar i c and 
English;Museum; 

:Three vehicles;electric generator; 
175km. highwa y through the park. 

:Mo un t Fantaller;Filwo ha hot springs; 

:4494 average annual number o f 
visitors; Bir r 13,980 average annual 
income; 

:For ty staff 

:sixty (for office , stores, garage, 
staff hou ses, kereyou traile r lodge, 
mu seum and outposts) 

:seasonal set t lement in the nor thern 
area. 

:Riftvalley 

:Awa sh : Nationa l par k ; Hot spri ng; 
Swanye's Hartbeest; Kudu 
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REMARKS 

MF N 

ORDER 

SCIENT IFI C NAME 

VERNACULAR NAME 

LOC.-\L I TY 

DESCRIPTION 

:This park is primary created because 
of its 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 wi th respect to 
the incursion of people and 
settlement have always existed in 
the larger northern area, but this 
was exacer~ated in 1991 in the area 
south of the main road. Communication 
wi th the local people s ha ll be 
imporved . An outbreak of fire in 
march 1994 had destroyed the wildlife 
living there. 

***ANIMAL RECORD*** 

0003 

:Mammal 

:can is simensis(semien fox) 

: Kay-Kebe ro(amh. ) 

:Bale; Go nd er 

:The semien jackal is a long-legged 
canid with an el ongated muzzle. Its 
fur is short and reddish in colour, 
with the under parts-throat , belly 
and i nner legs-white. The tail is 
furry, with the lower half black and 
the upper half red flonked by white. 
Adult male s stand 60cm. at the 
s holder and weight 14-18 kilogr a ms. 
females are on average 8-2 0 percent 
s maller than males. It is one of mo st 
bea u tiful and spectac ular member s of 
the dog family in the world , with it s 
bright ruf ous coat, white 

undermarking and blac k tail. It has 
two cries: a high-pitched long 
sc ream ,-weea h-weeah-, apparently a 
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I 

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 lanas;Heather 
moorlands; Afro-alpine moorlands 

:South eastern and north western 
highlands (Bale and Simen Mountains 
Nat ional 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 
rode nts on which it feeds on come 
above ground on day time. 

:They are territorial. Average pack 
home range in optimal habitat is 
6.2kmsq. and larger in areas of lower 

rodents prey productivity(10.3kmsq.). 
All adult and subadult members of the 
pack participate actively in the 
defe nse a nd marking of their 
territory. Simien jackals are 
predominantly diurnal, although in 
areas wi th in human interference they 
may become noctural. 

:The individuals survived currently 
are 700. I t is the rarest canid in 
the world. It is class ifi e d as 
endangered by the IUCN . I t i s 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 vario u s other 
predators, is a main instrument in 
keeping down population explosions of 
roden t s as it exclusively feeds on 
the m. 

: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. ~ales do 
not disperse. Females disperse at two 
years of age. 
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R~COMMENDED MANAGEMENT 

TIME TO VISIT 

DES CRIPTORS 

REMARKS 

MF N 

FAMILY 

SCIDITF I C :-lAME 

VERNACULAR NA ME 

LOCAL ITY 

ECOLOGY 

DESCRIPTION 

:The species needs all the protection 
as there are probably one thousand 
left in the wor ld, all in Ethiopia 
and none in captivity. 

:It is currently unusual to visit the 
Bale Mountain National park and not 
see one at least in day time . 

:Kebero; Fox; Canis simensis ; Bale 
Nat ional Park; Rodents; Rare; Endemic 

:Domestic dogs are common in side and 
around Bale Mountain National Park. 
They pos e threat to wildlife i n the 
northern areas where stray dogs ha ve 
taken to hunt i ng in packs. Dogs 
compete with si mien jackals for 
rodent prey, are vec tor s of Ca nid 
related di s eas es and are known to 
mate with jackals producing hybr ids , 
threatening the longterm survival of 
the s pecies. 

***PLANT RECORD*** 

0004 

:Acacia abyssinica subsp.abyssi nica 

:Ba zi ra Girar(Amh.) ;Che ha(T g . ); 
Gerbi (O rm.) 

:Gondar ;Go jjam;Wolega;Bale;Arsi; 
Illubabor;Kefa;Sidamo;Western 
Tigrayand;shewa regions 

:In wooded grassland,highland forest 
edges of Dry,Moist an d Wet Weyna Dega 
and wet and Mois t Dega agroclimatic 
zones in the range of 1,500-2,800m 
ASL 

:A large flat-topped tree to 20m when 
mature. BARK:Rough,groved,dark brown. 
THORNS:Very variable,short o r 

lo ng,someti mes none. LEAVES: Compound , 
15- 36 pairs pinnae when matur e, on a 
stalk to 9 cm, leaflets tiny. 
FLOWERS:Ver y ma ny, round head s of 
Cream flowers, buds pink-red. 
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SPEC I ES STATU S 

SPEC I ES TRA ITS 

USES AND SERVI CES 

RECOMMENDED MANAGEME NT 

PROPAGATION 

SEED INFORMATION 

SEASONALITY 

DESCR I PTOR 

REMARKS 

FAMILY 

SC I ENTFIC NAME 

VERNACULAR :-.lAME 

LOCALITY 

FRUI T :Pod s to 12cm, usua lly 
s t r a ig ht , red - grey- br own , 
s p l itting to s et free seed. 

: The species is severely disturb ed due 
to illegal cutting for fuelwood and 
charcoal production 

: It is drought resistant; it has no 
particular soil requirements ; it 
tol er ate high temprature 

:Firewood;char coal;poles;post s; tool 
handl es; medi c in e; fodd e r;b ee 
forage;soil conservation;nitr ogen 
fixation;shade (for cattle);fence 
(cu t branches) 

: pollarding;loppicing 

: see dl i ngs ; direc t sowi ng;roo t suckers 

:Seed qu i te small , hi ghly s u s ce ptibl e 
to beetle attack while s t i ll whil e 
still in pods. Damaged seeds should 
be separated by floating. Number of 
seeds per kg . ranges from 
16000-1 8 0 00. 

:pe r e nni a l (l ong lived) 

:Girar ; Umbr e lla thorn ; we yna De ga; 
Dega; f odd e r; me d i c i ne; fuel ; shade; 
fence; s oi l co nservat i on ; d rough t 
resis t an t ; beet l e; po l lardi ng 

:Spreading roots make it unsu i table 
fo r pl a nting besi de fi el ds . Drought 
toleran t, will grow on degraded land 
a nd alo ng gullie s. I t makes goo d 
f ue l wood but the hard wood is 
difficult to wo rk. Se e d can be store d 
f o r lon g periods if kept i n a coo l , 
d r y and inse c t-free place . 

"'PLANT RECORD'" 

0005 

:A r und i na ri a alp ina (Bamboo) 

:Kerkeha(amh. ) 

:Mo untain gorges and tops of Goja m: 
wollega;keffa 
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I 
ECOLOGY 

DESCRIPTION 

SPECI ES STATUS 

SPECIES TRAITS 

USES AND SERVICES 

RECOMME NDED MANAGEMENT 

PROPAGATI ON 

SEED DlfO RMATIOK 

SEASONALI TY 

: In Moist and Wet Oega agroclimatic 
zones, up to 3, OOO m. 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 sect ions. In 
good conditions stems may be 7-10cm 
in diameter. LEAVES:grow from the 
branchlet nodes. Pale green, to 
20 * lcm. ,the tip long and thin. Feel 
rough due to short hair s. 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 wood y stem of this giant gras s 
have many local uses: Roofing 
poles; fences ; walls ; l ocal 
furniture; l ocal sp i nning t ools; 
containers for grain; basketry. 
The s t em i s s pl i t int o s tri ps of 
different sizes . Shoots, leaves and 
you ng ste ms can be used for fodder 
and are eaten by wi Id animals. Bamboo 
fencing has been in used inj soil 
conservat ion struct ure s. 

:Seed of A.alpina watered daily will 
germinate readi ly. Transfer seed lings 
to boxes when 2.5cm high. Plant out 
8-12 months later, above2 , 500m. 
Offsets from one-year o ld culms c an 
a l s o be planted out and will develop 
quicker than seedlings. 

:Rhi zomes, natural regeneration , seed 
( possible but rare). 

:perennial 
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RECOMMENDED MANAGEMENT 

PROPAGATION 

SEED I NFORMAT ION 

SE AS ONALITY 

DESCRIPTOR 

REMA RKS 

MFN 

FAMILY 

SCIENTFIC NAME 

VERNACULAR NAME 

LOCALITY 

ECOLOGY 

DESCR IPTION 

: co ppi cing; pol l a rdin g 

: Seedl ings 

: A prolific seeder ; see d can be 
stored; it requires no special 
treatment 

:Perenial deciduous p lant , 

:Millett ia; Fe rru g ine a ; Bi rbir a; 
Sotalo ; Fish poison; Weyna Dega; 
Shade 

:There are two species , one conf i ned 
to the north of the countryand the 
o ther in s idamo. Trees fr om ce n tr a l 
and wester n Ethi op ia s how a mixtu r e 
o f t he c haracte r s of t hese t wo 
s peci es . Thi s is a n impo rtant shade 
tree for peas ant fa r me r s g rowin g 
coffe e . 

*** PLANT RECORD* ** 

000 7 

:-------

:Hag eni a abyss i n i ca 

:Kosso(amh. ) 

:Forme rl y one of the commones t 
high-altitude forest tr e e s i n 
Eth io p i a . Now only sc a t t e red t re es 
re main i n Moist and We t Weyna Dega 
ag ro c l i ma t ic zones,2300-3300 m. 

:A t r ee 20m wit h a short trunk and 
t h i ck branc hes, th e cro wn leafy and 
rou nded. BARK:Red - brown, thick . 
fla kin g irregualrly, branches covered 
in silky br own hair s and r i nged with 
lea f scars.LEAVES:compo und to 40 cm 
in l arge ter mi nal tufts , 5 - 8 l eaf lets 
on each side . leaflet br ight gree n 
above, covered with s ilvery hairs 
be low. red and sticky whe n yo ung . 
le af edge too the d and fri nged wit h 
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I 

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;T imber(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; medi cine; manure; 
firebreak; firewood; poles; Timber; 
ornamen t a I; seed lings 

:The wood is dark red , hard and useful 
for furniture but attacked by 
boreres. Used locally for its 
medicinal purposes, kosso from the 
fema Ie f lowers is used as a dewormer. 
Not compe tit i ve wi t h crops if mana ged 
to prevent shadi ng . I t is recommended 
for homestead planting for its good 
timber. It constantly sheds leaves 
forming a carpet of dried leaves 
below. 
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RlcOMMENDED MANAGEMENT 

PROPAGATION 

SEED INFORMATION 

SEASONALITY 

DESCRIPTOR 

REMARKS 

:slow growing and ne eds weeding and 
protection from animals during ear l y 
stagesj coppicing jlopping 

:seed lingsj direct sowingj natural 

: Not a prolific seederj seed 
susceptible to beetle attackj 
germinat ion rate is low j no. of seeds 
per Kg:8000-11000j 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 girarj Gum arabicj Acacia 
senegalj DryKolla j se ed lingsj direct 
sowi ngj naturalj beetlej droughtj 
medicine j fodder j gum 

:Three sub species ar e recognised in 
Ethiopia. It can be intercropped(eg . 
wi th sorghum and mi llet). Gum arabic 
is traded commercia lly for use in 
dying, ink makin g and medicine. 
Acacia senegal produces most of t he 
commercial gum ar abic. The qual i ty of 
the gum is super ior t o any other 
acacias. I t is i mportant export 
product. A large scale a ff orestation 
pro j ects with acacia senega l can be 
sta r te d wi t h ca reful conside r at ion of 
physical f actors, biological factors, 
land use and ma rketing. Young plants 
and seedlings can be browsed, in 
direct s owing weed competition is 
very high , rats and insects can 
damage young seedlings if not 
portected. 
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INSTITUTI ON 

START . DT 
LOCATION 
ADDRESS 
TELEX 
fAX 
PHONE 
WORK. LANG. 
GEOG. COVERAGE 
INST. TYPE 
OBJECTIVES 

INfO. SERVICE 
EQUIPMENT 
INST. HEAD 
PUBLICATIONS 

SORC E Of f UND 

SERIAL PUB. TYPE 

*** PROfILE Of INSTITUTION *** 

Ethi opi a n Wildlif e and Natural 
History Society 
1966 
Ethiopia 
Box: 60 07 4, Addis Ababa 

eng ; amh. 
Ethiopia 
National Non-Government 

- , 

To encourage and support research 
concerning Ethi opia's flor a and 
fauna, and to disseminate 
information creating awareness of 
conservati on. 

Personal Computer 
Shibru Tedla (Prof . ) 
Research Reports, Children's Bood 
(Amh.), Ne ws Let ter s , J ournal 
e nti t l ed "AGAZE N" a nd "WAL I A" , 
Pos t ers . 
SI DA; CI DA ; British Embast ; Wildlife 
Conserv .~ ~~ · ~ : ~ te~nat~ o ~ a : : WC:~ 

Environment a wa reness c r e a t ing 
publicati ons 
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INSTITUTION 

WORK. LANG 
HEAD 
GEOG. COVERAGE 
PERSONNEL 
IN ST. TYPE 
ACTIVITIES 

INFO. SERVICE 

EQUIPMENT 

TITLE 

IMPRINT 
COLLAT ION 

DESCR I PTOR 

PERS ONAL AUTHOR 
CORPORATE BODIES 

*** INFORMATION SYSTEM *** 

Plant Genetic Resource Center. 
Et hiopia's Documentation Center 
Eng. 
Eneyat (w/o). 
Nati onal 
Professional , 3. Supporting 6. 
Government 
Germplasm Accessioning and Data 
Acquisi t i on , Data c ompilat i on and 
preparating, Data entry and 
correction , Data processing, 
retrieval and research . 
Crop ge rmpl asm Da tabase Search , 
Reference service, Training, 
Reprography, Consultancy and 
Advisory. 
Ten Mi crocompute working o n Ms DOS 
and running DBASE IV, Wordperfec t, 
Excel l, Lotus, Fox pro ; One 
Minicomputer, As/400 operating 
system. 

*** BIBLIOGRAPHIES *** 

Abijata-Shalla Lakes Na tional Park: 
Boundar y Descrition 
Addis Ababa;EWCO;1974. 
Mimeo 17pp.; Map ; English and 
Amharic . 
Abijata-Shalla Lakes Nati o nal 
Park ; Nati o n a l Park . 

Ethiopian Wildlife Conservat ion 
Organizati o n (EWCO) 
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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 C I i rna t e 500 X R abcd 

11 Vegetation Types 500 X 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 

2 1 Descriptors 1000 X R 

22 Remark s 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 
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36 Habitat 500 X R 

3 7 Food and Feeding 500 X R 

38 Territory and home rang. 500 X 

39 Species Status 200 X R 

40 Species Traits 300 X R 

41 Breeding Potential 200 X 

42 Uses and Services 500 X R 

43 Social Structure 200 X 

44 Recommended Mana gemen t 300 X R 

45 Time to Vi sit 100 X R 

l 60 Fami ly 100 X 

61 Propagation 200 X R 

6 2 Seed Inf o rma t i o n 500 X R 

63 Seasonality 500 X 
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