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ABSTRACT 

The direct benefits of biological resour ces to humanity 

(for food, fue I , fibre , medicines, drugs, a nd raw 

materials for a host of manufacturing technolog ie s and 

purposes), and the intangible scientific, ethical/moral, 

aesthet ic, recreational val ues and the ecological 

se rvice s (in prot ect ing waters heds, cycling nutrient s, 

comba t ing e r os i on, enriching so i I , regulat i ng water-flow, 

trapping se diments, mitigating pollution, and controll i ng 

pest populations) have been recognised for a long time. 

However , biological resources have no t been given due 

care and attention by policy makers, planners, and the 

public . Indeed, the lar ge sca le probl ems of populati o n 

growt h and inappropriate development strategies a re 

degrading the land, water, and atmosphere and 

progressively extinguishing the Eart h 's o r ga nisms an d 

habitats they inhabit. The g reat los s of biodiversity 

suggests the need f or conse rv in g and manag ing it to 

ensure s ustainab le de ve l opme nt. The thesis discusses 

some of the researc h areas/topics c ri tica l to the 

th e conservation of biodiver si ty . I t hi g h I ights 

biological aspect as well as the soci o-economic factors 

and cultural co ntext that mu st be conside r ed in 
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s ucce ss fu I . longterm conservati o n work a n d f i n a l ly 

proposes a n d br i e f ly d isc u ss e s a nat i on a l bi o di versity 

co n s ervatio n st rat egy to be drawn and impl e ment e d. 

As par t o f co n servi ng an d ma n a gin g bi od i v er s it y , it is 

necessary t o id e nt i fy wh a t i s not known about 

biodiversity a nd create t h e mea n s t o in crease a nd 

di ss emin a te know l edge. The c hallenge of biod ive r s i ty 

co n serva t io n , man ageme n t, a nd r esea r c h entail s not o nl y 

g at h e ring of information, but it s man agement, 

a ppli c ati o n , a nd co mmu n icati o n. Pr o vi s ion of the 

infor mat i o n n eeded t o de ci sio n makers in mo nit o ring , 

formulati ng policy and d es i g n ing p r og r a ms t o co nse r ve 

bi odivers it y is cri t ica l. To e nh a n ce t h e avail ab ilit y a nd 

app l i c a ti o n o f s c i en tif ic inf o rma tion f o r ma nag in g a nd 

con s erving bio l ogica l dive r si t y, s ettin g u p co mputer 

data bases and i nve nt o ri es a nd n e twor ks and harnessing the 

capab ilitie s of r e mot e se n s in g a nd geog r a phic info rma t io n 

sys te ms are exami ned. Fro m t h is poi nt of v iew , agai n , a 

s u rvey has bee n c on d u c t e d o n l oc al in s t i tut i o n s co n ce rn e d 

wi t h b i od i versit y, the finding s a nalyzed, c urrent 

problems and c o n s traints i dentif i ed . Proto t ype databases 

f or plan ts, animal s . natio n a l pa r k s . ger mp l a s ms, referra l 
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and refere nce services have been designed; strategies for 

developing and implementing the databases discussed; and 

a nationa l biodiversity informati on and monitorin g syste m 

(NBIMS) proposed . 
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CHAPTER ONE 

1. INTRODUCTION 

1.1 BACKGROUND INFORMATION AND JUSTIFICATION FOR THE 

PROJECT 

1.1.1 Biodiversity: Definition 

Bi ological diversity (or biodiversity, as it has come t o 

be called) refers to the variety and variability among 

l i ving organisms and the ecological complexes in which 

they occur. Diversity ca n be defined as the number of 

different it ems a nd their relative frequency. For 

biological diversity, these items are o rganized at many 

levels, ranging fr om chemical structures that are the 

molecular basis of heredity to complete ecosystems. 

Thus, the term encompasses different genes, species, 

e cosystems, and their relative abundance (OTA, 198 7) . 

Species is the taxonomic category ranking immediatel y 

below ge nus; it include s closely related, morphologica lly 

simi l ar . individual organisms that playa particular 

ecological role. Spec ie s diversity refer s to the variety 

of differe nt species. Ge ne s represent the basic uni t of 

inheritance, the stra nds of deoxyribonucleic acid (DNA) 

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

Genetic diversity refer s to the variety of genes. Where as 

species diversity normally refers to the diversity among 

species, genetic diversity refers to the diversity with 

in species. Ecosystem (de rived from "ecological system") 

refers to the functional system that includes the 

organisms of a natural community together with their 

physical environment. Ecosystem diversity is the 

diversity among systems in a given area. 

1.1.2 Values, Benefits/Significance of Biodiversity 

The direct benefit of biological diversity to humanity 

are myriad: We depend on animal, plants, fungal, and 

microbial species for fo od, fuel, fibre, medi ci ne s, 

drugs, and raw materials for a ho s t of manu facturing 

technologies and purposes. The productivity of 

agricultural systems is a result of our continual 

al terat ion, over thousands of once wi ld plants and animal 

germplasms, and still rests on interactions of diverse 

organisms within agroecosystems. Genetic engineering. 

especially in the pharmaceut ical and food processing 

industries, uses natural genetic diversity from s our c es 

wor I d wide. Biomedical research requires comparative 

information on other species-models such as the mou s e and 

the fruit fly. Although s uch direct values of biol ogical 
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diversity are not always reflected in market prices, they 

are more amenable than other values to economic analysi s : 

hence mo st economists have focused on this aspect of 

biological diversity. 

Beyond such direct values, biological diversity provides 

ecological services that are more difficult to calculate 

with precision. Living organisms are an important part of 

the processes that regulate the Earth's atmospheric 

climatic, hydrologic, and biogeochemical cycles. The 

dynamics of these global processes were understood only 

very recently, and discerning the functional role of 

biodiversity within them remains a fundamental and 

challenging question. This is especially important as we 

s eek to understand how bio logical systems may affect, and 

be affected by, global climate change resulting from the 

emission of green house gases in the atmosphere. 

It is easier to comprehend (and measure) the ecological 

services that biological diversity provides more locall y 

in protect ing watersheds, cycl ing nutrients, combat ing 

erosion, en ri chi ng so il , regulating water flow, trapping 

sediments, mitigating pollution, and controlling pest 

populat ions. As human ac t i vi ties al ter landscapes and 

ecological processes on large r s cales, the nee d fo r 

management and conservation 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 t hi s se nse is fundam en tal. 

Finally, ethical and aesthetic concerns direct us to 

respect, and strive toward rational management of the 

world ' s he r itage o f bi o l ogica l res o urce s . The no n-

economic, intangible, and inherent values of b i o l o gi ca l 

diversity take us beyond the traditional realm of 

sciences, into the realm of the arts and humanities, 

language and history, religion and philosop hy. These 

varied forms of human perception and expression have a 

fundamental stake i n the fate of biological diversity. 

Although the values the y embody may be le ss quantifiable , 

they are nonetheless real and pervasive. To regard 

biological diversity only for its tangible economic and 

instr umental values even where these might be fully taken 

into account paradoxically reduces its value. 

In s um, the divers i ty of life o n Earth the variety of all 

plants , ani mals, micro-organisms, a nd ecological systems 

is the ba s i s for o ur food and enviro nme ntal sec urit y. It 

is th e so ur ce o f f ood , fuel, clothing, shel te r and 

medicin e besides its role in ma intaining the Earth's lif e 

s up po rt sys tems needed for the sustainable pr oduction o f 

thes e e ss enti a ls . FAO 's Di r ector on the o cca s i o n of 
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World Food Day (WFD, 1993) stated: "Biodiversity is the 

bases for th e environmental health of our planet and the 

source of economic and food s ecuri ty for the f ollowing 

generat ions. Cut it off a n d we wi II not exist." [quoted 

in the Ethiopian Herald oc t. , 1993 ) . From the above 

discussion, it i s o bvious that biodiversity is and must 

be real concern of the people at g l obal , national , 

regional, l oca l , and individual level. Next, we shall 

examine the sit ua tio n and perception o n biodiversity in 

developing and de ~e loped n at i ons . 

1.1 . 3 Loss of Biodiversisty and Its consequences 

During the next 20 to 30 years, the world could lose more 

than a million species o f plants and animals primarily 

because of environmental cha n ges due t o humans [UNESCQ­

UNEP, 1992) . At 100 species per day, th is extinction rate 

will be more than 1000 times the esti mated "normal" rate 

of extinction. The 1 is t of l os t , endangered and 

thr eatened species includes both plants and animals. 

About 10% of temperate regio n plant species and 11% of 

the wor ld 's 9000 bird species are a t some risk of 

ext i nction . I n the tropics, the d es truction of forests 

thr e atens 130,000 species which can live n owher e else. 

Thi s alarmin g rate of extinction i s the g l oba l proble m 

whi c h h as kind led wor I d-wide interest i n biodi v e r s i ty. 
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The Co nvention on Biological Diversity, signed by over 

150 co untrie s ( includin g Et h iop ia) at the Earth Summit 

at Rio De Janeiro in June 1992, to provide a broad legal 

framework for conserving and utilizing biodiversity of 

all nations was made necessary in response to the 

pressing demand for attending to the near-crisis 

s ituation. 

The degradation of ecosystems throughout the world has 

been well documented by scient i sts and is now widely 

reported in the media. The degradation of natural 

ecosystems and habitats, a nd the loss of their 

characteristic species dive r si ty, a re occurring in nearly 

every part of the globe as human populat ion and their 

support systems expand We are a t a critical juncture 

for the conservation and study of biological diversity; 

s uch an opportuni ty wi II not occur again (NAP, 1992) . The 

Eart h's biota is e xperiencing its greatest episode of 

spec ies loss si nce the end of the Cretaceo us Era 65 

million years ago. More important l y, it is the first mass 

extinction event that has been caused by a single 

s pecies, one that we now hope will act, t o stem the tide 

(NSB, 1989). 

The proximate causes o f b iodi ve rsity loss are biolog ic a l, 

but the root causes of the problem include sociological 
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and economic processes that operate on a global s cale. A 

thorough understanding of the phenomenon wi II require the 

investigatio n and elucidation of both biological and 

social compo n e nt s, and internat ional co-operat ion wi 11 be 

necessary to de ve lop both this sc ientific knowledge and 

successful mitigation and management strategies. Unles s 

the international community can, inde ed, rever se the 

trend over the next few decades, the erosion of the 

Earth's biological legacy will continue a nd accelerate 

( NRC, 1992 ) . 

The diversity of life o n Earth has never bee n, and never 

will be, static. Global biodiversity has fluctuated 

through geologic time as evolution has added new spec ie s 

and extinction ha s them away. Evolution and extinction 

are natural processes, the responses of population of 

o rganisms to changes in their physical and biological 

environment. Change i s, in a very rea l se nse, a ba s i c 

fact of life (Jablonski, 1991 ) . We may, then, raise a 

question: If change is the norm , why are we now concerned 

about co nservatio n of biodiversity? 

The environmental changes affecting biodiversity today 

ha ve a different orig i n . order, a nd magnitude than those 

reco r d e d in g eologic annals. Today, the rate and scal e 

of enviro nmental cha n ges broug ht about by human 
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act ivi ties have inc rease d to the point where a great 

s pecies ma y not have s u f fi c ient time or s pa c e in which t o 

migrate o r adapt. 

The current lo ss of bi odiversity has severa l causes 

(Mc Neely et a I., 19 90; Soule, 19 91) . The dir ec t 

destruct ion, co nver s i on, or degr a dat ion of ecosystems 

res u 1 t s in the loss of ent ire assemblages of s p ec ies. 

Overexp l oitatio n, habita t d ist urbance s, pollution, and 

the i n trod u ction of exotic sp ecies accelerate t he loss 

of indi v idual species within communities or ecosystems. 

Exploitation , habitat al teration,the pre s ence of chemical 

toxin s , or regional climatic changes may eliminate some 

genetically distinct pa rts of a population ye t not ca u se 

ex tincti o n of the entire species . As genetic variability 

is lost, however, th e spec i es as a whole b ecomes more 

v ulnerable to other f ac tors, more susceptible to problems 

of i nbreeding, a nd l ess adaptable to environmental 

change. 

As Robinson (198 8 ) notes, "we are de stroy in g 

irreplaceable spec ie s on unprecedented sca le wi thout 

r egard for their pote ntial economic, aesthet i c, or 

biological s i g nific ance . " Eve n con servat ive estimates of 

s pecies los s rates s ugges t t ha t unle ss c urr ent tre nd s are 

rever se d, more than o ne - quarter of th e Earth 's s pec i es. 
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may vanish in the next 50 years (Rave n, 1988; Wilson, 

19 39; Reid and Miller; 19 8 9; Ehrlich and Wilson, 1991). 

The causes for resource degradation in c lude: Population 

growth, continuing mili tary co n flicts, mi sguided o r 

misapplied policies that di sco u rage conservation and, 

a bove all, persistent and crushing poverty all of which 

leave people wit h few choices in managing l and and 

nat u ral resources . 

Generally, we as a species are rapidly altering the world 

that provides our evolutionary and ecological cont ex t. 

The consequence of these changes are s uch that the y 

demand our attention. The large scale problems of 

unprecedented population 

development are degrading 

g r owth 

the 

and 

land, 

inappropriate 

water, and 

atmosphere, and progressive l y extinguishing a broad 

array of the Earth's organi s ms and the habitants they 

inhabi t. By paying no at tent ion to these prob lems or 

putting them a s ide in favour of what see m to be more 

i mper a tive personal, group, or national prioritie s, we 

are courting global disaster. By attend i ng to them. we 

can begin to build a more stab le foundation f or lasting 

peace an d prosperity (NAP, 1992) . 
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The level of concern among world leaders, inc luding the 

international deve lopme nt agencies , has ri sen . Ma ny a r e 

rethinking their priorities with respect to the 

a llocatio n of resources t o slow the degradation . Alhough 

the choices are not easy ones , there can be no turning 

back to the time when the short t e rm enrichment of h uman 

s oc ieties e ntai led the long term impoverishment of the 

living world on wh ich t h e societies depend . We can 

c hange our behaviour a nd s t op the acce l e r a tion of 

environment al degradation and species loss , thereby 

safeguarding species, their h a bita ts , a nd our own future 

options for their use and enjoyment (i. e. t o ensure 

sustainable development). In sum , loss of biodiversit y is 

a problem; conservi ng biodi vers i ty is the sci e nce to 

unde r s t a nd the problem a nd propose solution ; and 

efficient information dissemination and e nvironmenta l 

educa tion is the means o f getting solutions implemented . 

1.1 . 4 Scientific Understanding of Biodiversity 

Our information a bout a nd understanding of the Earth's 

biological di ve rsity has significant gaps which is to be 

filled promptly through intensive and extensive 

r esearches. Currently, this lack of information hampers 

the abi li ty t o compr e h e nd t he mag nitude of the l oss of 

biodiversity , prevent further losses , a nd formulate 
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sust ai nable a lternatives t o 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 cornmon, rare, endangered, extinct? 

Although schemes for classifying organisms date back a t 

least t o Aristot le, biologists are still very far from 

comp l eti ng an inventory of the Earth ' s animals, plants, 

fungi, and microorganisms . The idea of producing 

e ncycloped ic trea tme nts of the world's anima ls a nd plants 

began about 300 years ago , towards the close of the 

seventeenth century. In the eighteenth century, the 

Swedish natura li s t LinnaeU5 , build i ng on this 

encyc lope dist tradition , devised the system of pl a nt a nd 

animal t axonomy involving binomial Latin names that is 

still used today, in essentially t h e same form (Mayr , 

1982 ) . 

To date , some 1.4 million kinds of organisms have bee n 

assigned names , but coverage is comp l e te f o r onl y a few 

well s tudi ed t axonomic groups such as v e rtebrates , 

angiosperms , and bu tterflies (Wilson, 1988) Most groups 

and many major habitats,such as , coral reefs, the deep 

sea floor and thermal vents , tropical soils a nd forest 

canopies , remain poorly studied. 
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Cur r e nt es t imates of the Earth's t otal species diversity 

range from 10 million to 100 mi l li on (Wi l son. 1988 : 

Ehrlic h and Wilson, 1991 ; Erwin, 1991). Thu s , as Wils o n 

( 1988) has po in ted out, we do not know eve n to with i n the 

ne a re st order of magnitude the number of s pecie s on the 

planet. Even among those species that have been named, 

very f ew have been subject to close biological 

de scr iption or st ud y (NSB , 1989) . For instance, although 

work i n pl ant taxonomy continues, no coordinated effort 

to inventory the pl ants 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-sit u s t ra tegies for preserving plants are in place 1n 

some r egions but need to be strengthened. of s pecial 

concern in th i s regard is the accelera t ed loss of genetic 

diversity in dome s ticated crops, their varieties and land 

race s, and t heir wild relative s . This diver s i ty of 

germplas m resou rces has been largely responsible for the 

gains made 1n agricultural productivit y i n recent 

decades, but even as that diversity is being called upon 

to mee t n ew agro nomic and environmental need s, it faces 

g r owi ng th reats(NRC, 1991b) . 

The expansion of plant inventori es, screen ing , th e 

dissemination of information, a nd conservation efforts on 
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a global basis which can build on efforts at the national 

level, should be matters of high priority , based on our 

absolute dependence on plants and o ur ignorance of the 

properties of most of them. Hence, there is the need for 

further research in this area. 

1.1.5 Bidiversity Conservation Research 

Co nse rvation, in this context, should not be construed to 

me an either strict pre servat ion or intrusive management, 

but these measures and all others that can protect and 

restore the biological diversity inherent in an area 

whi Ie improvi ng the long term well being of the people 

who live there. This entails a spectrum of appropriate 

land uses, froll1 parks and natura l areas to extractive 

reserves to sustainab ly managed agroecosystems. In this 

effort, it is important to appreciate the different 

spat ial scales on which different land uses operate; to 

understand them in their landscape, regional, and even 

gl obal contexts; and to coordinate them so as to conserve 

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

and the role of the international development community 

( wi th providing inst i tut ional and financia l support) is 

critical. Research on conservation must integrate and 

extend the basic information gathered through biological 

surveys and invent ories to increase our understanding of 
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ecological dynamics in different systems and regions. 

There is a continuing need for re s earch on biodiversity 

that improves our knowledge ba s e an d our mana gement 

capacities, and leads to the development of new ways for 

people ' to 1 ive wi th , and not at the expen se of, their 

biological resources. 

Biodiversity conservation research has three aspects; 

namely the soc ia-eco nomic, the cultural a nd the 

b iological aspect . In our remaIning d i scus s i o n e mpha s i s 

will be on the biological as pect. 

1.1.5.1 The Socio-Economic Aspect 

The lo ss in the wor ld' s biological divers i ty can be 

a ttributed , in large part, to socio-economic factors that 

encourage exploitative development practices while 

discouraging co nservatio n r esource use. 

aspects of biodiversity conservation 

The economic 

in developing 

countries demand sophisticated analysis, nece ssar ily 

involving economists and ecologists working together and 

wi th other researchers. The overall objectives of an 

economic research ag enda are to iden t i fy the economic 

forces leadin g to the loss of bi odiver si ty within a 

country: to determine t he ro le of i n te rn ational eco nom i c 

institutions and t r en d s th a t su ppor t thi s dep l etion ; to 
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elucidate the principles operant in cases of s ucc essfu l 

development and conservat ion; a nd to de velo p and test 

economically viable mechani s ms for s l owing resour ce 

depletion and stimu la tin g conservation. 

1.1.5.2 The Cultur al Co nt ex t 

Bi o logica l diversi ty has been also lost as a resul t of 

soc i al proce s ses, a nd will ultimately be co nserved only 

through a dju s tment s in these proce s ses. Un l e ss and unti I 

they a r e understood, ther e is lit t Ie last ing hope f o r 

con se rvat ion. As a re s ult, areas o f emphasis i nclude: 

o. Re sea rch to provide information on local 

management system; 

o. Re se arc h t o promote the application of local 

knowledge to modern resource management 

(adapt i ng I oca I know I edge) ; 

o. Re s earch to promote the idea that lo c al knowled ge 

and practices remain relevant f or contemporary 

na tural re so u rce management, especially in terms 

of th e scie nt i f ic in s ight s t he y provide , the 

rationa l for examining l ocal knowledge and rule s 

s hould be co mmuni c ated to profes s ional groups: 

o . Research to selec t the cu ltural groups f o r 

st udying existing or possible reso u rce us e 

patterns, tr ad iti o ns, combinations and 
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relationship as it is clearly impossible to study 

a ll. Of high es t priori ty are tho se use patterns 

and knowledge systems that are changing most 

rapidly or di sappearing and groups that have 

successfully adapted tradi t ional technologies and 

resource use patterns in developing market 

opportunities. 

1.1.5.3 The Biological As pect of Conservation 

The s tate of knowledge of biological diversity suggests 

that the most basic research requirement is to gain a 

better. more complete sense of "what is out there." At 

the same time, we ne ed to know more about how biological 

diversity is distributed, how it is farin g, how to 

protect it and use it in a s ustainable manner , and how to 

resto re it . We also need to improve our ability to 

gather, organise, communicate, and apply this basic 

biological information/knowledge. The research age nda of 

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

Monitoring 

Succes s ful, long term conservation of an area or 

e cosys tem relies on knowledge of its biological diver s ity 

c o upled with integrated efforts to protect and manage 

that diversit y in a sustainable manner. One of the fir s t 

steps in this process i s to ascertai n its fund amental 

biological c haracteri s tics: the genetic strains, species, 

an d e c o lo g ic al ass embl ages pre s en t ; t hei r dis tri buti o n , 

abundance, and patterns in the landscape; their role in 

ecological processes; their proven or potential uti lity 

for human benefits; and trends in their stat u s as a 

r e su l t of human or natural disturbances. Fu II 

under s tanding of biological diver s i ty, even in a sma l l 

area, is a task requiring decades, if not centuries , of 

inten s ive research. Biological surveys, inventories, and 

monitoring can, however, provide the basic knowledge 

r e quired to e nhan ce l ocal s c ientific and technica l 

expertise and to ini tiate sound conservation strategies. 

Bi o logic a l s urveys , focusing on species diversit y , are 

necessa r y on bo th national and global scal es . National 

bio logi ca l in ve ntories provide a f in er-grained view o f 

b i o l ogi c a l di ver s ity and can be u s ed to e s tablish 

nationa l co n servation pr ogra ms and po lici es . wh e r eas a 
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global survey wi II provide much needed informat ion on the 

extent, distribution, status, and fate of biodiversity 

worldwide. Suc h a survey ca n serve not only to tell us 

the stat us of biodiversity, but to serve as an index to 

the pattern of species distribution and the nature of 

communities on Earth, and would provide the cornerstone 

for a global scale effort to identify valuable biological 

resources, some of which are unknown, while others are 

locally known but have potential for much wider use. 

Inventories and s ur veys also provide base line data 

against which changes in biological diversity and 

environmental impacts of development projects can be 

monitored and traced, respectively. For all groups of 

organisms, sampling those that occur in threatened 

regions is of specia l importance becau se natural 

communities are being altered or destroyed so rapidly. 

Large number of endemic species are being lost in the 

world's critical centre of endemism, or • hot-spots" 

(Myers 1988 ) . In cases where immediate informati on on 

area-species diversity is needed, new rapid assessment 

meth ods may be required Roberts, 1991). Particularly 

in species rich areas but throughout the developing 

nations and in threatened habitats world wide, inventory 

and pre s ervation are of immediate and critica l 

imp o rtan c e. Finally , the screening of plants, animals . 
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fungi, and microor gan isms for features o f potential human 

benefit s shou ld be syste mati ze d and accelerated through 

strengthened programs . 

1.1.5.3.2 Site Specific Research 

Progress toward truly sus tain able land use sys tems 

requires information on the effect of management options 

on the ecosystem dynamics. To advance the understanding 

o f ecosystem composition, structure. and fun ction; to us e 

this knowledge to I ink basic and applied re search, 

s us tainable land use and development and the conservation 

of biological diversity; and to provide baseline data for 

environmental monitoring, long term ecological research 

should be supporte d at selected sites in developing 

nation s . 

1.1.5.3.3 Conservation Biology Principle and Methods 

Research on biological diversity in developing countries 

should focus on the application and further development 

of the methodologies an d principles of co nservati on 

biology. Most of the principles and concepts are 

developed by the developed nation s and as a result they 

s ha ll be te sted and compared for el uci dating principles 
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that ca n be more widely and appropriately applied to 

developing nations. 

1.1.5.3.4 Sustai nable Use of Biological Resources 

Research should be conducted on strategies for the 

sustainable use of biological diversity and for returning 

somet hing of the value of biodiversity to developing 

coun tri es. Sustainable use implies that current human 

needs s hould be met without degrading the resource base 

for future generations . 

1 . 1.5 . j.5 Restoring and Utilizing Degraded Lands 

Research on the restoration and utilization of degraded 

lands and ecosystems in developing countries s hould be 

given increased suppo rt . Curre ntl y, only a limited 

theoretical foundation can be appl ied to site 

restoration, and there are very few cases in which these 

t heories have been tested. 

1.1.5.3.6 Information Needs 

To enhance the availabi lity and applicat i on of scientific 

information for the purposes of managing and conserving 

biological diversi ty, researc h in developing appropriate 
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computer database and inventories, the use of remote 

s en s ing and Geographic Information Systems for ecosystem 

monitoring in deve loping countries, an d in se tting up and 

strengthening informat ion networks to improve 

communi ca tion among researchers in developing nations, 

betwe en re searchers in different countries, and betwe e n 

researche rs in both developi ng a nd de veloped countri es is 

very c ri tical. 

from the discussion we had so far , we can see that the 

issue of biodiver s i ty ha s managed to draw the attention 

o f the world communit y in that international deve lopme nt 

agencie s are making a susta ined e ff ort to undertake and 

coordinate researc h o n bio logica l diversity as 

a fundamental part of their mi ssion. It has also been 

made expl i cit that researc h on developing co mputer 

databases and inventories f o r the purpose o f effic ie nt 

a nd effective manageme nt a nd conservation of biological 

d i versity; se tt i ng up and streng then in g in formation 

networks for a n e fficient information communication a nd 

dissemination; and usi ng remo t e se nsing and geographic 

informat i on syste ms for ag roecosy s tem monitoring shou ld 

receive priority in research agenda for conserving and 

managing biodiversity. In the above respect . t herefore, 

any effort made t owards developing a n information sy s tem 

to support biodiversity studies will be useful to various 
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groups at local, national and international 1 eve I. 

He nce , t he reaso n for c hoos in g the subje c t fo r the th es i s 

and effort s at designing prototype information suppo rt 

s ys tem s fo r biodiversity studies relating to Ethiopia to 

f i ll the gap in knowledge in this area. The demand for 

such work is indeed very pressing for Ethiopia. Before a 

discussion on Ethiopia's biodiversity and current 

conservat ion and management strategies, however, it is 

esse n t i al th a t we see general information needs for 

biodi vers it y conservati o n research and bi odi ver s ity 

conservation and management. 

1.1.6 . Information System Needs for Biodiversity 

Conservation Research and Bidiversity Conservation 

& Management 

Informa t ion on the extent, status, value, use, and 

preserva tion of biological diversity must be coordinated, 

acces s i b le, and applicable. This is especially important 

in developing nation s , where inadequate infrastructure, 

information technologies, and network s can be primary 

co ns t r aint s on research and eff ec tive conservation 

a c t i v i t i e s . Inf o rmation mu s t both be made available to 

and draw on the wo r k of researc hers . reso u rce age ncies . 

nati o nal in sti tutions, a nd non-gov er nmental o r gani za tion s 
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in developing countries. The rapid evolution and 

increasing availability of information technologies, in 

particular personal computers and geographic information 

systems, have significant implications for the conduct 

and application of biodiversity related research. 

Informat ion networks do not only allow in-country 

researchers to take advantage of the work of other 

scientists but give them a greater sense of purpose and 

a broader understanding of the context in which they are 

working. This kn owledge is e specially impo rtant to 

scientists working in the same region, in s imil ar systems 

from different regions, and on elements that mo ve between 

regions. Determining and coordinating local, national, 

and regional informatio n needs, however, represent major 

challenges . Computer inventories, remote sensing devices, 

and identification and classification programs facilitate 

researches on biodiversity. Generally, to enhance the 

availabil it y and application of scientific information 

f or the purpose of managing and co nservi ng biological 

diversity, the following actions are needed. 

1.1.6.1 Developing Computer Databases and Inventories 

Resources should be devoted to the development of 

computer databases, inventories, and informat i on network s 

fo r efficient collection, sto rage, retrieval, 
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dissemination, and utilization of information. Support 

s hould be given to the improvement of inter institutional 

coordination, system de s ign , and operat i o nal 

admin i stration through the establishment of nati onal 

biological in s titutes or equivalent centres . 

As conservation f aces greater competition for resources , 

the need for coordination and shared information to 

preven t duplication of efforts bec ome s paramount . To 

s elect and design new reserves, eff i ciently manage and 

monitor ex i s ting reserves, take advantage of 

opportunities for sustainable land use and restoration, 

and coordinate ex-situ conservation efforts, researchers 

and administrators mu s t hav e access to information o n the 

classification, distribution, characteristics, status, 

and e co l og ical relationships of species. Much of this 

inf ormatio n, if it exists, is scat tered and difficult to 

obtain. The deve lopment of co mputer databases and 

inventories would be a major factor in ov ercoming this 

constraint. Natio nal biological institutes can provide 

a central location for these databases, inventorie s , and 

information networks and promote th e inter-institutional 

coordi nati on nece ss ar y to t hei r s ucce ss . 

Compu t er ba s ed sys t ems speci fi cally for th e long-term 

management of infor mati on necessary for th e co nservat i o n 
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of biodiversity are available. In the Uni ted States, 

these include the Heritage a nd Conservation Data Centres 

(CDCs) of the Nature Conservancy ; the databases of 

botanical gardens, arboreta, museums, herbaria, aquaria, 

and zoos; the breeding bird and waterfowl s urve ys of the 

U.S. Fish and Wildlife Service; the Chri st ma s Bird counts 

of the National Audubon Society and the lepidoptera 

surveys conducted by the Xerces Society. Notable 

examples in other count rie s are the databases of INBio in 

Costa Rica. 

The Nature Conservancy's Co nservation Data Centres are 

continually updated invento rie s of the most significant 

biological and ecological features of the country or 

region in which they are located. These computerized 

centres offer a readily accessible source of information 

on biological diversity that can be used in conservation 

and development planning . All 70 Conservat ion Data 

Ce ntre s now operating in the Western Hemisphere employ 

the same methodology and computer hardware (NAP 1992). 

A quite different example is Tropicos, the botanical 

database of the Missouri Botanical Garden, which serves 

as a tool in systematic research and in the production 

and rev ision of flora. It includes programs for man agi ng 

herbaria, producing herbarium spec imen labels, 
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maintaining 

specimens. 

horticultural information on 

and managing botanical libraries. 

living 

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 desc ription for floras, character lists, 

chromo somal analyses, and information on the taxonomic 

status of specimens. 

Jenkis (1 988) list s the following principal uses of the se 

kinds of data: 

o. facilitating continuing inventory by organizing 

data well enoug h to determine what i s and is not 

known; 

o. se tting and revising conservation prioritie s 

through an ever improving picture of the re lat ive 

endangerment and status of species, habitats, 

etc. 

o . selection and design of reserves through the 

identification of areas containing critical 

s pecies or habitats and an understandin g of their 

ra nges and ne e ds ; 

o . facilitatin g more efficient and so phi st ic ated us e 

o f land prot ec tion met hods by conservatio n 

ad mini strato r s : 
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o. monitoring and managing biological elements 

/species, community t ype , or other featur e of 

interest/ by enabling use rs to make rapid field 

assessments o f their status and ecological 

response to management options; 

o. site management; 

o. providing info rmation about sensitive sites and 

project design requirements to developers and 

development agencies in the planning proce ss ; 

o. providing real data for environmental impact 

analysis and review; 

o. providing access to additional information by 

including ref e rences to original sources, 

published and unpublished documents, profes s ional 

s ources, mu seu ms/i nstitutions, files , databases, 

and maps; 

o. providing data for extrapolation in predictive 

mode II i ng; and 

o . providing field localities, biogeographic 

information, and other baseline data necessary 

for research concerning conservat i on priorities; 

Given the myriad applications of a coordinated, well ­

designed, and well-maintained databas e ne t work, thi s will 

c l early be an important tool for developing countries . 

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

require l arge investments in sof tware or hardware . 

1.1.6.2 Adopt Remote Se nsi ng a nd Geograph ic Informat ion 

Systems 

The data from remote sensing techniques, coupled with the 

data management capacity of geographic information 

systems (GI S), offer unpre cede nt ed opportunitie s to 

assess and monitor ecosystem proces s es. 

No one so ur ce of re mote l y se ns ed inf o rmation is likel y 

to supp ly all of the data t o address biodiversity 

res ea r c h ne e ds i n developing cou nt ries . Coa r se s pat ial 

r eso luti on s ensors with high rates of data acquisition 

(e.g., the Advan c ed very High Re so lution Radio-me tre of 

the National Ocea nic and Atmospheric Ad mini s t ra t ion ) are 

needed to a ccommodate the vast land areas studied in 

tropical s urve ys . Hi gh re sol uti on se nso r s , for example , 

the Lan dsat MSS ( Multispectral Sca ns) and TM ( Thematic 

Mapper), the system probatoire d'Observation d e la Te rre 

(SPOT), a ircraft sca nn e r s, and mappin g ca meras, are 

needed to record spectral and spatia l information to link 

intensive field le vel ecological studies t o forest 

community and biome l evel assessments (NAP, 1992) . In 
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regions with freque nt cloud cover, active micr owa ve 

se nso r s can prov i de information about the land surface 

a nd forest canopy that would otherwi se be unobtainable 

(Sader et al . , 1990). 

The benefits of geographical inf o rmation system 

technology go far beyond its ability to maintain 

information in a geographically referenced format. 

Information on so il s , topogra ph y . c limate . distributi o n 

of orga ni s ms, land us e, and protected a rea s can bo th 

clarify and augment the measurements provided by remotely 

sensed data (Green 1981). 

Gap analysi s is one important application of remotely 

s ensed data ( Barley, 1988; Scott et al. ,1991a, 1991 b) . 

Gap analysis identi fie s gaps in the network of prot ec ted 

areas and compares these against the background of the 

distr i butions of ecosystems, vegetation types, and plant 

and animal taxa. Gap analysis can reveal priorities for 

conservation in a more syste matic and quantified mann e r 

than previ ou s methods. and can pave the way for the 

protection and management o f s ensitive areas. By 

adop ting a broad ly based ecosys tem approach. it s eek s to 

p r eve nt species and communities fr om bec oming enda ng ered, 

allowi ng scarce human and f in ancial re sources t o be 

ap plied mo re effe ctively. 
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Other appl icat ions of remote ly sensed data are al ready in 

use and producing much needed information on the status 

of r esources in tr opical regions. Remote se nsi ng was 

used, for instance, to estimate avai lable habitat for 

migrating birds in the Yucatan of Southern Mexico 

(Green et a!., 1987). In Thailand Vibulsresth (1986) was 

able to differ entia te "disturbed" from "undisturbed" dry 

dipterocarp forests. Perhaps the most notable use of 

remote se nsing data was the publication in The New York 

Times of images of the burning forests of Rondonia In 

Brazi 1 (Maston and Holben, 1987). 

1.6.1.3 Setting up Information Networks 

The effectiveness of all scienti sts depends in large part 

on their access to professional colleagues and t o 

information in their field. Researchers on biodiversity 

in developing countries face specia l difficulties 

(NAP 1992) . Traditional sources of scientific 

information, libraries, museums, universities often lack 

the resources to maintain up to date collections and to 

disseminate the finding s of their own r esea rchers. The 

cost and inconvenience of travel to scien tifi c meetings 

and con f erences can be prohibitive; modern communication 

techno l ogies are often unavailable. As the nee d f or 
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scientific information on biological diversity grows, and 

as the vo lume and quality of information increase, 

scientific networks must keep pace. These networks 

should serve to improve communication among scientists in 

deve loping countr ies, between scie nt ists in di fferent 

countries, and between scienti sts in the developing and 

developed world. 

The following steps, if taken, can improve communication 

among sc ienti s t s in developing countries and would 

directly promote the form a tion a nd strengthening of 

network (NAP, 1992): 

o. impro ve access to bibliographic resources and 

other databases by providing scientific and 

educational institutions with funds for journal 

subscriptions and bo ok purchases 

o. support the pUblications of finding s in 

international journals and local publications, 

especially those in vernacular languages( a 

considerable amount of data on the flora of many 

countri es ha s gone unpublished for lack of funds) 

o. support the publication of newsletters 

o. finan ce the compilati on of a wo rld wide dir ectory 

of individuals working in the area of local 

knowledge systems. and sup po rt the preparation 
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and publication of annotated bibliographies on 

selected topic s related to l ocal knowledge 

o. sponsor local, national, a nd regional workshops 

and conferences on biological diversity. 

1.1.7 Biodiversity:AGlimpse of the Situation in Ethiopia 

I. Et hi opia has a large wealth of natural resources; and 

amo ng them are the flora and fauna of the country. 

The diversified an d the wide r a nge of hab itat in 

the country has favoured the existence of varied 

species o f wi ldl i fe and bird life . Types o f wi ld 

life s peci es in Ethiopia ra nge f ro m the smallest to 

the largest land living mammal in the world. The 

di st ribution of wild life in the country ran g e s 

from the desert type ecosystem to s ub-desert , l ow 

land and mountain for es t to s ub-alpine a nd alpine 

regions. The wild life do foll ow these ecolog ical 

patterns in their distribution and are found mainly 

in the so uth and south west both in number a nd 

variety of spec i es. 

2. Wild faun a and flora o f Ethiopia are cri t ical to the 

co nt inuin g f unc t i ons o f variou s natura I pr o ce sses 

on whi c h the country's popu l ation depend . a s a 
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store of genetic material with many and varied 

potential use s to man, and as a heritage. 

3. Many form s of Ethiopian wildlife are especially 

adapted to the env ironmental condi t ions of the 

exte nsive Ethiopian highland massifs . They are thus 

especially valuable as a genetic resource for 

future land use planning wi thin Ethiopia. such 

genetic materials specifical l y suited to Ethiopian 

condi t ions does not exist elsewhere in the war ld. 

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 re cent a nd 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 t o the national economy thro ugh 

5. 

tourism, 

perfumes. 

hunting , wildlife products 

honey and wax. timber 

products), ranching and farming. 

Wildlife makes 

contribut io ns t o 

significant but 

the maintenance 
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ecological processes on which man depends. These 

co ntributi ons are taken for granted , but are 

critical to man's continued support by the 

environment in agriculture and forestry. 

6. Systems of Wildlife Conservation Areas, comprising 

National Parks, Sanctuaries, Wildlife Reserves, 

Controlled Hunting Areas, Wetland Reserves and 

others, have bee n established so me two decades ago . 

This covers at present only about 2% of the 

country's land surface. These wildlife 

conservation areas have been established according 

to internat ional cri teria and guidel ines, wi thin 

Ethiopia's 

for the 

membership of the 

Conse rvati o n of 

International Union 

Nature a nd 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 s uch areas and 

their eventual I ega I gazzettement by the 

go vernment. In selecting the Conservation Area s , 

particular at t e n t i o n ha s been paid t o those endemic 

s pecies and their habitats that are only to be 

found in Ethiopia, and for which Ethiopia ha s t ota l 

respo ns i b ilit y to th e world . 
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7. Respo nsib ility for the continued existence of 

Et h iopian wildlife rests in a la r ge measure with 

the Min i stry of Nat ural Resources Development and 

Envi r onment Protection in particul a r thr ough it s 

Wildlif e Conservation Or ganization. as well as with 

so me ot her Gover nment and No n-Government 

Organi za tions. The broad object i ve of t he 

Ethiopian Wildlif e Co ns e rvati o n Organiz a tion is the 

conservation of the natural Wildlife of Ethiopia. 

Thus information as t o which areas of land de serve 

special protection ha s to be made available. 

8 . A policy docu ment towards the s ustai nabl e development 

of the ecol ogical r esour ce base thro ugh the 

s ubsequent implementation of a policy aimed at the 

pr eserva ti on of ge net ic d i ve rsity a nd the 

s ustainable utili zation of the biological re source s 

ha s been prepared by a t ask force established by 

the Prime Minister and is now und e r discussion as 

per th e re qu ir e ment s o f the Rio Biodiversity 

Co nven t i on . 

The Government of Ethiopia as well as o ther organizations 

have generally give n due a tt ention to the protecti on of 

wi l d l if e of the country. and necessary infra s tructure 

s uc h as respon sib le Government agencies eq ui pped with 
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manpower, facilities, finance, materials, authority are 

being establ i s hed . However, in sp ite of this attention 

pa id to wildlife preservation in the country, results 

have not been up to expecta tions. Among the possible 

reasons for the short falls, the followin gs are the major 

ones: 

1. Inabi I i ty to maintain sufficient and representat ive 

areas of biodiversity together with the lack of 

adequate, accurate and timely 

deciding which areas of land 

informat ion for 

deserve special 

protection. The crucial wildlife conservation 

network does no t also suf fici ent ly cover all 

ecological zo nes of biodiversity. Provision mu s t, 

therefore, be made for expans ion of the wi ldl ife 

conservat ion area network to include all ecological 

zones of biodive rsi ty. 

2. Inadequacy of the a ttention paid to sensitizing the 

people about the role of biodiver s ity and people 's 

responsibility in its preservation. As a resul t 

there is little know led ge among the people of the 

part played by wildlif e in their daily l i ves, and 

particularly in the maintenance of v ital natural 

ecological processes. as a sto r e of genetic 

ma ter ial for future utilization by man and in the 
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economic development of the country. 

Population explosion, hunger, poverty, a nd 

ma lnutrit ion which are potential ha za rds of 

biodiversity conservati on a nd these ne e d to be 

solve d by the committed efforts of the nat ional and 

international community. Wildlife con serva tion 

should be i ntegr ate d wi th other forms of land use 

in E thi opia, for efficie nt a nd effective use o f the 

cou ntry' s natural re sources. Henc e , t he need for 

a n int egrated ma nagemen t of the utili zation of land 

a nd its natural wildlife components in the areas of 

culti vation, for es try , pa s torali s m, wildlife, 

industry, urban de velopme nt s, mining, 

s t orage, power production and other 

water 

human 

act i vi tie s . 

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 plants and animals). 

has resulted in : 

This 

--incomplete kn owledge about the extent. stat us. and 

usefulness of the genetic diversity of Et hi opian 

in digenous faun a and f l ora: 

--problems of ad equately characterizing, 
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classifying, and evaluating traits o f indigenous 

species due to informati on gaps that need to be 

filled in by taking inventory and keeping an 

updated record of the m; 

--failure to get and protect patent rights of 

existing but unidentified species due to 

inadeq uate ava ilability o f information abou t their 

genes an d local uses. 

--absence of any base line data against which 

monitoring and screening is made. 

Absence of 

institutions, 

an environment 

NGOs, industry 

for 

and 

governments, 

individuals 

working together as stewards of nature's diversity. 

This would imply the need for maintaining a n 

information network between and among the 

coordinating entities. 

6. Failure to develop an alternative source of fuel 

sup ply to avoid destruction of trees and shrubs for 

fue I a nd the inadequacy of knowledge of 

measures and implementation against 

maltreatment of wildlife . 

legal 

the 

7 . Inefficient exploitation of wildlife products and 

failure to assess the full potential for generating 

38 

... 



income from wildlife products, hunting, and 

t ouri s m. 

8. Absence of efficient monitoring mechanism. For 

instance, the utility and capability of remote 

s ensing technology and geographic information 

system are not well tapped . 

9 . Absence of efficient and effective information system 

to support the activities involved relating to 

biodiversity conservation and related matters. The 

problems that exist in this regard include: 

- Problem of getting timely, reliable and consistent 

informati o n o n the true s tatus of wildl i fe 

re s ources ( as endan gered, extinct, common , and 

r ar e), th e ir habitat (as t o for es t 

defore s tation and degradation) which are relevant 

f o r carrying out practical management and 

formulation of plans and strategies; 

- difficulty in realizing information exchange 

between and among localities , regions, 

co un tri es , and o r ga ni za t io ns ( bo th in s ide 

a nd outside the country.); 
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difficulty in maintaining an integrated, 

centralized data bank o n fauna and flora 

species (including information about their genetic 

va riet y) and the ecological zones (habitats) 

that can be sea rch ed and data retrieved quickly 

and easily on demand and in anticipation of 

demand: 

-difficult y in providing an efficient multi- use 

serv i ce supporti ng different user groups ( resource 

planners and administrators, environmental 

engineers, biologists/taxonomists, academics, 

agricultural profes siona ls and farmers, 

researchers, tourists, international development 

agencies, medicine people, and interested 

i ndividuals). Access t o information o n the plant 

genetic variety, for instance, helps to minimize 

e nvironment al risks around the world and formulate 

plans and strategies for conservation and 

management. 

Given these problems, it is felt that they can be met at 

least partly by designing and developing an efficient 

and effect ive information system which will suppor t the 

eff o rt made towards conse r ving, managing and ensuring 

s us tainable utilization of the biodiver s ity of the 
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country in general and the wildlife resources in 

part icu lar. 

consideri ng 

This proposition is further reinforced by 

the overall activities performed by 

organizations (Government and non-Government) concerned 

with biodiversity. These activities include: 

- identifying, registering, and maintaining records 

of the important ecological zones and the 

biodiversity species (biological survey, 

inventory, screening, and monitoring) 

- recording detail s of the habitats and genetic 

variety of tho se spec ies that acquire best traits, 

are endangered, rare, common, and nearly extinct; 

- adequately characterizing and classifying of 

biodiversity components; 

providing information for ensuring sustainable 

utilization; 

keeping the community aware of the importance of 

maintaining biod i versi t y of nature; 

- information exchange between and among 

organizations and countries on the subject; 

- planning and managing of the above activities. 

Indeed, supporting these activities by modern information 

systems would make the task efficient and permit the 

provision of other additional services. Hence, the 

j ustification for the thesis proposal for designing 

prototype databases and information retrieval system on 
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of Ethiopia. More specifically the biodiversity 

information system wh en established would pe rm it 

addressing the following i ssu es: 

1. At present it is not poss ibl e to find complete, 

accurate, relevant and reli able inf or mati on about 

the essential natural eco l ogical zo nes of the 

cou ntr y and the number and vari ety of the wildlife 

species . Such inf ormat ion i s needed for various 

purposes s uch as; na tur al re so ur ce development 

planning, environment protection mana ge ment, 

t ourism planning , l a nd use planning . In the 

abse nc e of s uch o r ga ni zed information, curr en t ly, 

questions such as the following cannot be answered 

ef ficientl y a nd effective l y : 

Which plant and animal species are to be found in 

s uch and such habitats? 

- What i s the current st a t us of the habit at -

e ndangered or nea rl y non-existen t? 

- How accessible t he habitat is? what lodgi ng 

facilities are available in the v i cinity? What 

mea ns of transport one ma y use? 

What calami t ies are happening frequently in the 

r egion? 
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- When is the co nvenient time to visit a particular 

national park? animal s pecie s? 

- What sources of fuel supp l y other than forest wood 

do the people in the vic init y have for use? 

- What a re the co nser vati o n and protection 

mechani s ms under use? How e f fe cti ve a re they? 

In the information system to be des igned an attempt will 

be ma de t o provide information to such queries. 

2 . It is imposs ible to find complete information about 

the t ypes and true s tatus of the country' s total 

wi ldlif e . It is also difficult to find adequate 

c haracterization and classification of wildlife 

ele ments. Co nsequently at pre se nt i t is diffi cult 

to respond t o queries about a plant /animal s pecies 

s uch as: 

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

- How many s pecies are there? 

- What spec ial trait do es it posse s or has acquired? 

- What are the different uses o f it ? (medicine, 

perfume, food, oi l . timber, co nstruct ion use, 

fuel, ecol ogical val ue, touri s t attraction, 

sc ientifi c use, a nd others). 

- Which ecological zo ne does it belong to? 
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Which climate/soil/seaso ns does it require for 

heal t hy development? 

- What is its current status? (endangered, common, 

rare, nearly extinct both at nat ional and 

international level, preserved in the genetic 

resource centre (its genetic element or the gene 

plasm)) . 

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

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

The proposed informat ion system is expected to respond to 

such queries. 

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

efficient information exchange between and among 

localities, countries, and concerned organization s 

both indigenous and external. As a result, there 

is an informat ion gap that needs to be fi lied by 

searching sources (data banks) located elsewhere. 

The proposed system would facilitate information 

and data exchange. 

4. Some of the existing information systems are manual: 

and it is difficult to provide eff icien t and 

effective services. Searching for the appropriate 
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material and retrieving the desired information is 

time consuming and involves much effort. Moreover. 

the information retrieved is often 

- not prepared and presented with the different 

user groups in mind; 

- incomplete as to the content; 

- not easy to replicate; and 

- inhibits multi-use. 

The proposed information system is expected to meet the 

above problems at least in part. The records will be 

prepared to correspond to different users' needs, 

organized and displayed in various forms, and produce 

different information products for dissemination to 

users. The benefits that may accrue from the information 

syste m will include: 

1. Multipurpose databases, cover ing documentary 

materials, profi les of experts, inst i tut ions, ongoing 

research projects, information systems, numerical 

data, object- oriented descriptive records on selected 

spec ies of fauna, flora, and systems of wildlife 

reservation (habitats) . 

, Provision of information about researches and 

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

information (SDI) service; 

3 . Search and retrieval of information to respond to 

various types of inquiries as indicated above; 

4. Producing pUblications on biodiversity topics 

5. Access from remote termina l s to the central 

biodiversity databases; and 

6. Possibilities of information exc hange through on line 

access, on diskettes. 

It is in this context that designing of an information 

support system for biodiversity studies on Ethiopia is 

jus t ified. 
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1.2. STATEMENT OF THE PROBLEM 

As it is exp li citly stated in the previous section 

(section 1.1 . 6 and 1.1 . 7), to enha nce the availability 

and app lication of informa ti o n for the purpose of 

managing and conserving biological d ive r sity, the 

ex i ste nce of th e fol l owing things are essential: 

1. Entities listed on page 26 and 27 

o Information networks between a nd among biodiversity 

concerned agencies/ins titutions. Networks satisfy 

a b r oad rang e of purposes and meet vario us 

requirements such as to provide improved and better 

human co mmunicat ion (like tel econf erencin g) i . e. 

network users, located geographically apart, ma y 

participate in an inte rn at i ona l sessio n thr o ugh th e 

network; to provide s haring distant re s ources 

(databases as we ll as efficient and effective 

tech no logies); to provide an efficient mea ns of 

transporting large volume of data among remote 

locations; and to provid e distributed data 

collec tion a nd central manage ment o f resources. 

Those resources a nd services s ta te d are of 

particular import a nce to biodiversi t y researchers 

in developing co un tries who are relatively sho rt of 

finance and convenient mean s of transport to attend 

scientific meetings and conferences; opportunities 
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for mo dern communicat i on technologies ; and moder n 

information services whi c h mainta in upto dat e 

c o ll ec tion s an d dlssemln a te th e f i ndings o f their 

own r ese a r cre r s as we11 a s Qu c side counter parts . 

.~ s t h e n .... 2:! fo r ,:~('ic .ti~~ Il. info!" a t ion on 

....,.,..., 
'-' .. " - 1. L.._ 1 l~ 1 ~r Sl,( Y , -

o~ ..... ,,--, l me an c 

~ ' ... a 1 :/ . t"ifOTiTI3.t., '.'1 -'ef o Te 

::. :.>...:., v er Sl -·";·) rmati .?a ce . 

-- - - .. 
l' 1 ( 

~ 

S. ,; 

• J , \ 
... " n '" T .::. i' 

" . (1' 

• ::; .5 • l~ 

~ J - -
in i ';: 1 jj 

- ' ;- 0 1 J,- . ~a nding 

tIle E'~"St:·; a r. :-'. d i ri-'l't~ -:11 .Co .1D :l S of 

1 ".i .~ _ " ~ r s r ~; '-es t'i.fC·'F:'S : l \ '.ilI1:lt. majo r 

~c t i¥i t i e s! furct~~ n s per f or mecl b y l!) s t. tllt :' ons and 

48 





agencies concerned with biodiversity; and t o design a 

prot otype in for mation suppo r t syste m t hat can address the 

prob l ems stated in sections 1 . 1 . 6, 1.1 .7 and 1.2. 

1.2.2. Speci fic Objectives 

With the view to achieving the general objective stated 

above, thi s s tudy has the following specific objectives: 

o . to obta in an understanding about the essence and 

different categories of biodiversit y re sea rches 

through surveying lit e ratures in the a rea. 

o. asse ss in g the major activ iti es o f biodiversity 

rela ted government and non-gover nm e n t 

o r ga ni zati ons, suc h as : Th e Ethiopian 

Wildlife Conservation Organizati on [EWCO], The 

Plant Genetic Resources Centre [PGRC], The 

Ministry o f Na tural Resources Development and 

Environmental Protection, The Ethiopian 

Wildlife a nd Na tural History Soc iet y [EWNHS], 

The Et h io pi an Tourism Co mmi ssion, food and 

Agricultu r al Organ i za tion of the Un ited 

Nations [fAO] , the International Union for 

th e Co nserva ti on of Nature and Natural 

Resources [IUCN], United Nation Environmental 

Prog r am [UNEP], Ce ntr e for Reproduct ion of 

49 



Endangered Species [CRES], ILCA, AAU (Arat 

killo plant and animal he~barium), Wondo Genet 

Forestry College, Institute of Agr icultural 

Research; and Forestry Research In st i tute, in 

regard to biodiversity conservation and 

manage men t . 

o. to identify the potential use rs, their 

information needs, and cor r esponding sources. 

o. to identi f y the existing information suppor t 

facilities and examine their contributions to 

support in planning and policy development for 

conservation a nd ma nageme nt of biodiversity, 

information exchange among governmen t and non­

government organizations, sensit i zing the 

population about the ro l e of biodiversity in 

improving services, iden tif ying, classifying , 

and characterizing different biodiversity 

species. 

o. to identify those activities and/or biodivers it y 

components that can best be supported by 

computerized information system. 

o . to design a prototype informati on services/ 
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support systems that: 

--be st link the use r 's needs and the sources; 

--improve efficiency and effe c tiveness of 

current activities undertaken; 

--permi t addi tional services and enhance the 

effectiveness of the existi ng systems. 

The above objectives wi ll be ach i eved by designing 

prototype databases of: 

--profi les of inst i tut ions, expert s , project s , 

inf or mati on systems 

--documentary mat eria l s 

--object-oriented databases of endemic plants 

and an imal s. 

--S ystems of Wildlife Conservation Areas 

comprising Na ti o nal Parks, Sanctuaries , 

Wildlife Reserves, Controlled Hunting Areas, 

Wetland Reserves and others. 

--plant ge netic resources (domesticated) 

o . to draw the implementation strategy for the 

designed system. 

o . to sen s itize users (through demonstratio n ) of 

th e s ys tem a s t o the ad vanta ge s to be ga in e d 

fr om introducing modern information sy s tems 

as a s upport to their activities. 
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1 . 3. SCOPE AND LIMITAT I ONS OF THE STUDY 

As previously mentioned, a comp l ete treatment of 

biod i ve r s i ty research shou ld conside r th e three aspects: 

name l y t h e biological , soco - eco nomi c , and cultural 

co nt ex t which when taken t oget h er could become very wid e 

and unmanageable wi thin the s hort ti me avai lable for thi s 

work . The scope of this thesis i s, therefore, mainly 

limited to the biological aspect with so me attention 

being give n t o the other two aspects . Ap art from 

del im iti n g the subjec t area t o a mana geab l e size, the 

biological aspect has a direct relations hip with 

biodi ve r s it y a s compared to the othe r aspects. 

Wi th regard to the informat ion support syste m, again, it 

would have been more complete an d informative, had i t 

bee n poss ible to integrate the geog raphic, numerical, and 

descrip ti v e type of data ba ses . However , this particu lar 

work i s co nfin e d t o t h e de scriptive aspect for the reas o n 

t ha t g i ve n the time and techn o logy a va ilable the other 

two we re not found to be feasible. Further, with regard 

t o the implementation, thi s work will o nl y des i g n 

prototype databases and propose s tr ategies for the 

implementa ti o n . This i s again because of ti me and 

technology constraints . On the other hand, o nce the 

foundat i on wo r k is laid, f urt her developments wi 11 not be 
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difficult. 

Much of the data for thi s in ves t igation has been 

collected fr om second ary sources. The questi o nnair e 

s ur vey covers o nl y thos e Ethiopian institutions which are 

directl y involv e d on biodiv e r sity con servation and 

management men ti oned ear li e r in this chapter. 

Neverthe les s, the prototype can be used to deve lop 

databa ses of all ty pes of i n s titutions , l oca l o r foreign. 

1.4. METHODOLOGY: 

The met hodol ogy adopted for data collection,data 

a naly sis, and systematizat i on /synth es is/ are as foll ows : 

1.4.1.Data Collection:Sources and Methods 

Data were collected pertaining to the databases . The 

sources and methods used are as follows : 

1.4.1.1 Source s 

HUMAN SOURCES : Em p loyees of the various gov e rnment and 

non-governme n t o rg a ni zat ion s, which dir ec tly or 

indirectly are involved in collec t i ng, a na l yzi ng, 

maintaining, and in t erpret in g b i odiversity data 
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INSTITUTIONAL SOURCES: The various government and non­

governme nt organizations (includ ing the documents 

they generate and use). Such organizations 

include: 

--The Ministry or Natural Resource Deve lopment and 

Env i ronmental Protection: 

--The Ethiopian Wildlife Conservation Organization 

[EWCO]: 

--The Plant Ge netic Resource Centre [PGRC]: 

--The Ethiopian Tourism Commission: 

--Arat Killo Science College [AAU]: 

--Alemya Agricultural University [ALAU]: 

--Wondo Genet College of Forestry: 

--The Ministry of Health; 

- -The Ethiopian Wildlife and Natural Resource 

History Society; 

--Institute of Agricultural Research [IAR]; 

--Food and Agriculture Organization [FAO]; 

--International Livestock Centre For Africa [ILCA]; 

--Forestry Research Institute. 

DOCUMENTARY SOURCES: These include maps, documents on 

biodiversity, periodical s, gazettes, reviews , 

abstracts , and others 

disket tes). 
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1.4.1.2 Method of Data Collection 

The methods to be use d f o r data collect ion from 

the above sources include: observation, interview 

(with 

docu ment 

checklist), 

searching. 

1.4.2 Population Size 

que stionnaire survey, and 

The major sources and users of biodiversity data 

ar e government and non-government o rgani zat i ons a nd 

a few others, taken togeth e r add up to a s mall 

number. Therefore, an attempt was made to cover all 

the so u rc e s mentioned 

sec ti on. 

in the data col l ection 

1.4.3. Data Analysis and Design Activity 

Analys is of the data collected: 

1. identifying entities (objects ) about whi c h 

data is to be collected f or use . 

2. selecting attributes of the data entities of 

int erest to use r s . 

J . determining the relationsh ip s among entitie s and 

their attribute s (entity, attribute, and 

r e l at ion shi p ) 
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4. establishing data and process definitions in a 

data dictionary. 

Design steps from the output of data analysis: 

5. mapping the entities and their rela tionship into 

the database struct ure for using mi cro CDS/ ISIS , 

that is 

5.1. Creating Data Definition Table 

5.2. Create Data Entry Work sheet(s) 

5.3. Creat in g Display Format 

5 .4 . Crea te Field Select Table 

6. Formulating Queries 

1.5. SIGNIFICANCE OF THE STUDY 

As discussed ea r I ier in this chapter, the wi Id faun a and 

flora o f any country are critical to it s continuing 

funct ions of various natural processe s on which man 

depends, as a store of genetic material with many and 

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

even more so to a developing country s uch as Ethiopia 

with its wealt h of fauna, flora and ot her biodiversity 

and cultura l re sou r ces . Wildlife can and does make 

s i gnificant and tangible contributions to the national 

economy through t ourism, hunting, wildlife product s 

(li ke medicine, perfume , honey and wax . timber. ranching 
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and farming). Wildlife in addition, make significant, 

but intangible contributions to the maintenance of 

natural ecological proce ss e s . The s e contribution s a re 

critical to man's continued support by the envir o nment 

in agriculture and forestry. 

As the si tuat i on now obtains, there is lit t Ie knowledge 

among the broad masses of the part played by wildlife in 

their daily lives , and particularly in the maintenan c e of 

v ital natural ecological pr o ce s ses, and as a s t o re o f 

genetic materia l for future utilization by man. Indeed, 

unplanned, unchecked, and non-sustainable use of 

biodiversity resources toget her with a l teration to 

cl imate and natural ecological proce s ses have brought 

ex te nsive land degradation, loss of ha bitat together with 

l oss of valuable genetic re s erves. On the other hand, 

again, being host to and nurture ground for many endemic 

species of wildl i fe rare l y found in other parts of the 

world, Ethiopia has also an international responsibility 

to co nserve and inherit these resources to future 

generations. This and other many related problems call 

for an urgent task of formulating and drawing up 

strateg ie s by th e co ncer ned bodi es on how best t o 

co ns er ve, manage, and utili ze sustainabl y the countr y's 

biodiversity re so ur ces to me et both national and 

internati ona l c ommitments. As a n in s tr ument to achiev i ng 
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inven to ries) would, th e r efore. be a major factor in 

overcoming this constrai nt. Na ti o nal in s titut io ns 

i n char ge of conserv in g a nd ma nag ing b i od i ver s ity 

(partly the Ethiopian Wildlife Co nservation 

Or ga ni zation an d part l y the Ethi opian Plant Ge netic 

Res ou rce Development Ce ntre ) can host such 

da tabases, in ve ntorie s, informatio n network s and 

promote the i nter-institutional coordination 

necessary t o their s uccess. 

2 . I nformation networking through the u s e o f comput ers 

permits improved and e fficient communication among 

local re se archers a nd agencies, and between them 

and tho se out s ide the country . Thi s will make 

researchers, who ha ve been unabl e to pa rti c ipate in 

ma n-y iOl-t-eTnaT i (ma I and reg iona I co nLe.LeJ1..c e s an d 

constrained with l ack of a pp ropriate informati on 

sys tem , to be mo re e ffective in the ir work. 

3 . Ans wer s to queries s uch as the following: How man y 

s pe cies are t her e? Where do they occur ? What is 

th eir ecological role? What is their status? 

augme nt s the abi l i t y t o co mpr e hend t he magnitude of 

t he l oss of biod i vers ity , prevent furth e r l osses , 

an d formulate s usta inable a lter ations to resource 

depletion. However, ge tt ing answers for t hose 
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queries is not possible in the absence of an 

information system that coordi nate s and organizes 

the data on biodiversity into a form convenient for 

searc h and retrieval purpose. The present work is, 

therefore, significant in that it would address 

such queries. 

4. Pertinent information on biological diversity is too 

sparse or scattered to be of practical use to 

formulate development plans, appropriat e 

conservation and management strategies and specific 

projects that are both successful and s ustainable. 

A good deal of unpublished reports, files in 

government archives, studies of lim ited 

distribution exists. But, th e absence of a we 11 

organized information system (including networks) 

is primarily a constraint on research and effective 

conservation and management activities. To 

strengthen the entire research process. the above 

sources and other required informat ion should be 

analyzed, organized, and disseminated in a 

systematic manner. The present work would be 

useful in this regarded also . It permits provision 

of select ive dis se mination of information (SDI) 

serv ice s. current awareness services, and search 

and retrieval serv ice s . 
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5. Finally, this particular work is also important for 

the uses mentioned in sectio n 1.2. 

Generally, the proposed information system can be made to 

provide information about organisms (plant and animals); 

ecosy s tems; biodiversity related 

biodiversity re l ated bibliographies; 

institutions; 

exper ts in the 

field; and services like SD I services, current awareness 

services, and sea rch and retrieval services for various 

inquiries efficient ly and effect ively on a regional, 

nat ional, or global basis. Such information, i f 

available, will be of special service to resource 

planners and administ rator s, academics, 

agricu ltural 

/taxo nomists, 

professio nal s 

internat ion a l 

and farmer s, 

development 

researchers . 

biologists 

agencies, 

tourists, and finally to the general public. The 

da tabases can be cont inually updated and can help in 

simpli fy ing the coordination of surveys by provid ing a 

re gional picture of biological diversity. These national 

and regional efforts, building on existing conservation 

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

gl ob al s trategy . 

Loca l in s titution s (including e mployee s working there) 

s uc h as the ~inistry o f Na tural Reso ur ce Development and 
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Environmental Protection; Wildlife Co nservat ion 

Organizat ion, Plant Ge net ic Re so urce Ce ntre; Touri s m 

Co mm iss ion; Forestry Research Institute; Plant and Animal 

Her barium at Arat Ki 110 Science Co llege AAU) ; 

Universities a nd Colleges will find this work significant 

for: 

o. re so urce stock taking, better under standi ng 

and susta in ab l e use of the country's 

bi od iversity r es our ces ; 

o. providing poli cy and deci s ion mak ers and 

resource admini s trators with so und 

information in conserving and managin g 

biodiversi t y; 

o. disse minati on of information to rai se pub l ic 

aware ne ss o r sen sit i ze the people to the 

importance of biodiver sity (env ir onmental 

education); and 

o. data exchange among organi za tion and 

countries about biodiversity and environment 

matters. 
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1.6. ORGANIZATION OF THE THESIS 

This study is composed of six chapters. Chapter 1 deals 

with background information about the study area, the 

statement of the problem and the justification for taking 

up the study, scope and I imitations of the study, 

methodology adopted, and the significance of the study . 

Chapter 2 is status survey of major biological resources 

in Ethiopia and discusses the natural and socio-pol it ical 

and economic env ir onment, the wildlife resources and crop 

germplasm. 

biodiversity 

Chap ter 3 

concerned 

deals with 

institutions, 

s urvey of the 

biodiversity 

information users, infor mation need s of biodiversit y 

users, sources of biodiversity information and existing 

iniormation systems and services, and analysis of survey 

findings. 

Chap ter 4 deals with the database design activity; and as 

a resul tit discusses, in genera I terms, the procedures 

and activities in vo lved in establishing an informati o n 

system and met hod s of databa se design; the entities/data 

stores s elected; attributes/data item s of the entitie s . 

~nd design of th e prototype databa s es for the selected 

e ntitie s as per the requirem e nts of the se lected so ftwar e 

(M i crolsis in thi s case) . 
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In con tinuati on, again, chapter 5 deals with the 

implementation strategy. It gives an accou nt of the 

general consideration s and activities involved during 

system development and implementation . 

Finally, chapter 6 presents the summary and 

recommendations . 
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CHAPTER TWO 

STATUS SURVEY OF BIOLOGICAL RESOURCES IN ETHIOPIA 

2.1 THE ENVIRONMENT : NATURAL AND SOCIO-POLITICAL AND 

ECONOMIC FRAME WORK 

Ethiopia comprises of a complex gradient between the 

extremes of altitude, climate, vegetati o n and the 

re sulti ng ec osystems . Thi s chapter briefly describes the 

environment, s ocio-political and economic conditions of 

the country in order to illustrate the context wi thin 

whi c h conservation and management of the biol og ical 

re so ur ces will have to be a c hieved. 

2. 1 ._1 Topography a nd Geograp hy 

The ma in geolog ical a nd t opogr aphical f e atu re of 

Ethiopia , with re s pect t o co nse rvation and management of 

biological diversity, is the very great contrast between 

hi ghland and l owland areas, and th e great e x pans e of t he 

hi ghlands. The f o rmation of the Ethiopian highland s date 

back to the Oligocene period, 40 million years ago . when 

extensive outpouring of la va bega n (Hillman, J . e . , 1993). 

Th a t e ve nt resulted in s plitting i n to two main blocks in 

a north-east/ south-west axi s by the formation of the 

65 



great rift val le y. forming the basis of the western ( or 

northern) highlands. and the eastern (or southern) 

highland areas that remain today . 

more extens ive, though greatly 

ac t ion, 

The we s tern block is 

dissected by river 

river or Blue Nile) 

basin. 

especially by the Abay 

The eastern block is less extensive, and has 

been considerab ly modi fied along its eastern edges by 

river act i on of the Wabe Shebele basi n in particular. 

The formation of the Rift valley, which continue s today, 

also opened up the broad funnel that is the north-eastern 

area o f the country, and resulted in the Danakil 

Depressio n that is as deep as 100 metres below sea level 

at i t s deepest part . 

Subsequent to, and during, these two major occurrences 

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

Rift val ley modifications of the land surface has 

occur red through rainfall, river erosion, glaciation of 

the highest ar eas ( above 3000m ASL1, and the effects of 

animal a nd plant life - on soi l formation. 

Thu s Ethiopia range s in al t i tude between 100m BSL to over 

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

highland plateaux over 2500m ASL comprises the most 

s i gnificant part i.e. 40 % of th e country. These same 
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areas. through their extensive n ature and their isolation 

from similar areas o n the continent . have stimulated the 

evolution of a wide spectrum of endemic species of 

wildlife a nd the highland ecosystems they comprise. 

In brief, the topography and geo lo gy 'of Ethiopia t oday 

present a wide spectrum of habitats and ecosystems, with 

their component wildlife arrays in remarkable sce nery. 

2.1.2 C 1 ima t e 

Although the entire country lies within the tropics i.e 

3° 48' and 18° N latitude and 33° and 4 3° E longitude), 

the wide range of altitudes results in considerable 

variation in climate. The cl imate of the hot J ow Lands 

i s dry and semi-arid in the coast al plains and 

tropical/semi-arid in the deep valleys, with average 

annual temperatures varying from 20° C to 29° C. The 

plateaux ha ve a temperate c l imate where the al t i tude 

produces an average annual temperature of 16° C to 20° C, 

whilst the high mountains are characterized by a cold, 

alpine climate with average annual temperatures betwe e n 

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

eas t ern and western plains, but increase s on the plateaux 

from 20% in the north to 80% in the so uth. Ra i n f a I 1 

increases co ncurrently from 200mm/year i n the north and 
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on the eastern plains, to over 2000mm in the sout h-we st 

(FAO/UNEP, 1981). The main rainy seasons la s t f rom June 

to August, with light rains from February to April. 

2.1. 3 Drainage 

.A syste m 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 

descr ibed by both Daniel Gamachu (1977) and the Nati o nal 

Atlas of Ethiopia ( EMA, 1988). 

2.1.4 Soils 

The detai l s of the soils of Ethiopia are g i ven in the 

National Atlas (EMA, 1988). Basically the h ighland soi l s 

are mo re fert i Ie and bet ter watered than the lowla nd 

so i Is . Thi s has suppo rted the deve lopment o f dense human 

populations in the highland blocks, to the co n siderab l e 

modifications and eventual exc lu sion or destru c tion of 

natural ecosystems and their fauna and flora. 

The si tuation is different i n the lowlands where the soil 

is less fert i Ie and the rainfall is lowe r than that of 

the highland blocks . However. lowlands are potentially 

irrigable as they are close to permanent sources of 
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water. espec ially, river s . This will . agai n. affect 

wildlife a lr eady co nce ntrated there. 

2.1.5 Political Regions 

The land area of Ethiopia has mo s t recently been divided 

int o 25 regions, in addition to 5 auto nomou s areas. 

Immedi at e ly prior to that a s yst em of 14 regions had been 

used for over a decade an d the boundaries have been bas ed 

part ly upon natural feat u res s uch as ri ve rs, but have 

also been determined by human population densities and 

landu s e. There are li kely to be f u rth er c hange s in t he 

future, as a new sys tem of government evolves ( Hillman, 

J . C . , 1 99 J ) . Pre se n t p~e r c e p t i OJ! S oj' Lh e sub - dl V_LSi.OILS 0 f_ 

th e cou ntry are along broadly ethnic line s which are of 

little relevance to biod i ves it y r eso urce s co nser vation 

a nd ma na ge men t. 

2.1.6 Human Population 

The distribut ion of th e human populati on of Ethio p ia i s 

s plit between the densely popul ated h ig hl ands, and 

sparse ly populated l owla nd s . Overall popu lat ion wa s 

est imated at 42 milli o n peop le i n t he 1984 census 

(OPHCC 198 4 ). 
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Si x ty percent of the population is es timated to reside in 

t he highlands that c omprise 40 % of t he total land su r face 

of Ethiopia ( 1. 2 million Km2 ). Thi s g i ves a n aver age 
, 

human population density of approximat e ly 63 persons / km' 

in th e highland s , and 28 per so ns /km2 in the lowlands . 

Such high densities in the highlands, in a cultivating 

culture, leave litt Ie s pace for the larger species of 

wildlife , or natural hab i tat for eve n the smalle r 

species. 

2.1.7 Landuse 

Broadly speaki ng, Ethiopia's land surface ca n be divided 

into thr ee maj o r landu se categories in relation to 

wildli-fE,-:-

intensive, mainly cultivation in the highl a nds 

extensive, main ly pa s t ora li s m in the lowl ands 

- areas that are less used. due to extremes of 

aridity or altitude 

Cult iva ted l a nd s tend to s upport the lea s t wildlife. due 

to th e extent of th e land area taken up by c rop s f or much 

of the year. to the damage that larger animal wildlife 

species exert on crops, to the e ff ec t of land clea r ance 

on natural vegetation. and t o th e s heer numbers of people 

and their genera l attitude to wildlife. 
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Pastoralism has le ss ef f ect upon wildl i fe , except in th e 

attempt to eradicate l arge carnivorou s animal wildlife 

species , the modification of the natural vegetation types 

to inc r ea s e availability a nd palatability of g rass es year 

round for th e li ve s to c k , and the mod ification wr oug ht by 

sheer numbers of dome s tic animal s through their pas sage 

and overgrazing in man y a rea s . 

The area of the country covered under the third category 

ment ioned above is I im i ted to t he highe s t part s of t he 

mountain b l ocks and the driest deser t and s emi-desert 

areas. The se thus so cal led marg inal areas have not been 

use d so f ar: but i t may no longer be ap pa rent under t he 

situations and trends we see today i. e in unpre ce den ted 

growth i n po pulation and development i n kn ow l ed ge and 

Le..chn.o..Lo g y Lh a-t-c a n co n v-e-r t sou chaT e a s- i-n too a-PT 0 dll c ri v e 

one. 

2.1.8 Socio-Political Sys tems 

The sys t e m of ce nt ralized decisi on making ha s res ult ed in 

policies of land use bei ng applied in a " blanket" fashion 

over large areas of the co un try, that in fact diffe r ve r y 

grea tl y in ecological conditi ons (Hillman J.C . 1993). 

Further , the available informati o n on the natural 

re sources, c limat e and terrain of the country i s l im it ed , 
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such that there has been no time to carry out the 

research necessary prior to the app! icat ion of these 

policies and changes in landuse. 

The policy of state ownership of l a nd. intended to 

maximize production and r ed uce the ver y great gap between 

rich and poor in the country, has had the side effect of 

removing the in ce nt i ves for land hu s ba ndry and longterm 

investment in the conservation of the land and it s 

resources. 

Thus, while wildlife has benefited to some extent from 

the state ownership o f wilderness and authoritarian 

control of land use , it has also lost out to the general 

effects o f t he exploitative r ob ber eco nomy of li ving 

natural resources that belong to everyone, but belong to 

no one person in te rms of the longterm husbandry needed 

(Hillman J. e ., 1993). 

2.1.9 Religions 

Ethiop i a i s dominated by two mai n religions. namely the 

Ethiopia n "Tewah id o" Or t hodox Church a nd Islam with the 

fir st being the pr edominan t one . A relatively s ma ll 

proport ion of the populat ion be longs to nei ther of the 

above religious gro up, being cons i dered " an imi st " or of 
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"pagan" or of "tribal religion" and occurring mainly in 

the lowlands. 

There is a general abhorrence of wildlife by both major 

groups where cleanliness and edibility is concerned. 

Therefore little necessity for the husbandry of wildlife. 

On the other hand, the wildlife of certain areas is 

protected through religion. These inc I ude p I aces o f 

worship and burial . Christ ian churches are generally 

located high on hi II tops. There i s a taboo on the 

cutting of trees around churches, and the encouragement 

of tree growth and planting at these sites, as compared 

wi th the surrounding heavi ly ut i I ized areas, has made 

them havens of mature tree growth, that support birdlife 

in particular. and to some extent other form s of 

wildlife . though usually sma_U _eJ _ sp.e.c-ies . 

2.1.10 Economic Incentives 

Wild plants and animals contribu te to the da i I y 

requirements of individual Ethiopian people. Examples 

can be given of the Civet musk industry, fishing, 

fuelwood, honey harvesting. traditional hou se 

con s truction materials, the s upply of traditional 

med i cines. etc .. a ll of which re s ult from wildlife and/or 

require wild habitats for the co ntinuity of thi s supp l y . 
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Further economic benefits can be seen in the Tour i st 

i ndustry - wildlife viewing ( photographi c sa faris. bird 

watching, mountain walking, hor s e tr ekking. river 

rafting, etc . ) and sport hunting, and in the h a r vesti n g 

of wi l d life or it s products by the gover nment s u ch as, 

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

benefits accrue t o the gove rnment at the pre se nt time . 

Recent ly new pol icies have been announced whereby priva t e 

investors can part icipate in s uch e xp loi tat ion, a nd it i s 

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

The mo s t important co n tributions, taken f or granted by 

the majority of the people , of wildlife to the economy 

i s , howe v eJ:., .in-s\Lppor-t..ing human life-w~i t-h agT'i culTuTe 

and forestry, power production, and eve n the exp loitation 

of minerals . For instance, natural wild vegetatio n 

reg ulates the mo ve ment o f rainwater when i t re ac hes the 

gro und as it slows down the speed of water flowing over 

t he g r ou nd an d ca use to percolate into the soil rather 

than flow across the s u rface. As a result, less erosion 

results . 

natural 

Unregulated exploitation and loss of t he 

vegetation cover as f u elwood, co nstruction 

timber, or in land c l ea rance f or ag ri c ulture. modi fy thi s 

process of water f low regulat io n. The re s ul ts are 

74 



reduced veget ation growt h an d loss o f that material 

resource. soil erosion , se asonal spri ng a nd r iver flow. 

a nd redu ce d tran s pirati o n that co n tributes to c ha nges in 

patterns of rainf al l, bot h locally and down wfnd. 

2.2 THE WILDLIFE RESOURCES 

The wildlif e of E t h i opia is rich in qua l i ty, if no t in 

quantity , co mpared with other s imil ar parts of th e worl d 

(H il l man 

extensive 

1993). Present evidence 

and uniqu e conditions 

s uggests t hat the 

in the highland s, 

together with t heir i so lation, l e d t o the development of 

a large number of endemic specie s there. An indication 

o f the significant s t a ti s tic s co nc er ning t he wildlife of 

Ethiopia is give n i n Tab le 1_, s howi ng the numbe Ls_ o. 

spec i es an d proportion of end em i cs in different wildlife 

groups. 
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Table 1: Summary Stat i stics of the Wildl i fe of Ethiopia 

(adapted fr o m Hillman J . C. , 1993) 

Group No . 0 f No . %tot al 

spec i es endemic 

Ma mmals(terres. 277 3 I 11 . 2 

Bird s 86 1 28 3. 3 

Re ptiles 201 9 4.5 

Amphibians 63 24 38. 1 

Fresh wat er Fis h 150 4 2.7 

Butterflies 324 7 2.2 

P l ants 5,712-6,034 1 150 20 

2 . 2.1 Flora 

The f lora of Eth i opia is st i I I rat her poor I y known 

(Hepper, 1979) and a major new project to prepar e an 

inventory of flora of Ethiop i a was launched in 1980 

( Hedberg , 1986) . The vege tati o n of the country is ve r y 

hete rogeneo us and has a ric h e ndemi c element. Est imat es 

pu t the size of Ethiopia's flora at about 5,765 species 

(IUCN. 1986) with Brenan ( 1978) esti mating e ndemi s m to b e 

of the order of 20.9% i.e . a ppr oximately 1155 species . 
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Detailed studies of the flora of Ethiopia, particularly 

an inve nt ory of species and their distribution, is 

currently underway, co nducted by the Flora of Ethiopia 

Project. based in the National Herbarium, Department of 

Biology, Addis Ababa University. 

Additiona l research on the natural vegetation of an 

ecological nature is being undertaken by associates and 

s taff of the flora project, some of these within National 

Parks (Frii s 19 81, 1986, 1987; Gilbert 1985, 1986; 

Lissa n ework Nigat u 1987; Lissanework Nigatu & Mesfin 

Taddesse 1989). 

2.2.2 Fauna 

Ethiopia is we~U e-n.dowed with w"ild a-nimal species. 

Excellent inventories exist of the current situation with 

respect to mammals (Yalden, Largen & Kock 19 74-19 86) and 

birds (Urban & Brown 19 71 ), although our knowl edge 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 li sts of these two groups 

exi s t f o r most o f the ~ational Parks and Sanctuarie s 

(Hillman J.e., 1993 vo!'II). 
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In fo rma t i o n o n o th er a nimal gr oup s i s f a r le ss c omplet e . 

Specie s 1 ists for Ethiopia have bee n compi led by Malcolm 

Largen for Snakes, Lizards and Amphibians and i s 

pre se nted in wildlife con s ervation compendium 

(Hillman 1993), and he is curr e ntl y preparing detail ed 

lists of each group for publication. Shibru Tedla 

prepared a list of the Freshwater Fish of Ethi op ia (19 73) 

whic h was al so pre s ented i n a modi fie d f o rm in wildlife 

co mp e ndium Hillma n 199 3). A list of Bu tterf lie s 

occurri ng in Ethiopia is prepared by Stephen Co llins of 

Na irobi to aug ment the information for Ethiopia available 

in Carcasson (1981) and Car pent er (1935). 

Generally, th e result s of recent inventory research have 

indicated t he degree to which the fauna and flora o f 

Ethiopia are still unknown. A three-week expedition to 

the Harenna Forest of th e Bale Mou ntai ns , for instance, 

yielded four amphibians new to sc i ence, two shrews new to 

science, and a monkey and a rodent new to Ethi opia 

(Hi Ilman 1986; Larger & Drewes 1989; Huttever & Yalden 

199 0; Yal den 19 83; Yalden & Lar gen 1992). 
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2.2.3. The Wildlife Conservation Areas 

The focus of wildlife co nserva ti on in Ethiopia has been 

on the sys tem o f Protected Wildlife Conse rvation Areas 

(WCAs ), co ncentrating on lar ger species, espec iall y 

ma mma l s . These reserved areas i nclude National Pa rk s, 

Sa nctua r ies, Wildlife Reserves, and Co n tro lled Hunting 

Areas. There is in addition the term "Wet l and Reserve" 

in the policy (EWCO 1992) but no re s erve d area has been 

yet pr oposed under this term. Wildlife Co nservat ion 

Areas that come under eac h one o f the above 

headings/terms i s indicated in Appendix 3 categorized in 

to two as prin c ipal and secondar y Wildlife Co nserva tion 

Area s (WCAs). The princ ipa l WCAs include al most all 

Natio nal Par ks and Sanctuar i es, where character i s tically 

con s e r v a t i o n-in -S = .e.-f OLm h a.s b e-e·n a c t-i ve f OT---S o'm e ti me, 

a degree of de ve lopment has been re a ched, and sta ff a nd 

faci lities have bee n assigned and devel o ped. The 

principa l WCAs are 

32 , 000 km2 in tot a I , 

13 

or 

in number, cover i ng an area o f 

2 . 7% of the land sur fa ce of t he 

c ountr y . They are l ocated primaril y in th e l owland s 

surroundin g th e highland blocks, with only two in the 

ma in high al ti tude a re as ( the s imi en and Bale Mou n ta in s 

Na t i o nal Par ks) . They are al so ma inly in the southern 

part of t he c ountry, apart from tho s e a lo ng the Rif t 

Valley, due to the extreme ar id co ndition s of the 
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northern lowlands . combined wi t h the prolonged effects of 

man in the northern areas and the resulting limited 

biodiversity, especia lly wher e natural vegetation and the 

larger animal species are concerned. 

The secondary WCAs include al I the Wildlife Reserves and 

Controlled Hunting Areas. There are 11 Wildlife Reserves 

and 18 Controlled Hunting Areas, covering a total of 

approximately 161. 600km1 or 13.5% the land su rface of 

the country . They are mainly l o cated in the lowl ands; no 

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

in any of the seco nd ary WCAs. Management has been 

limited to the control of activities by professional 

hunters and their foreign clients by one or two wildlife 

scouts assigned to accompany them for the few days they 

are hunt ing 1n an area. They are esse ntiall y "paper" 

WCAs with no staff. buildings, resources. or eve n in most 

cases any boundary description. 

Technically EWCO has re spo nsibil it y for all wildlife in 

Ethiopia, but in practice its activities have been almost 

entirely limited to the WCAs . and then on ly the ~ational 

Parks a nd some Sanctuaries . due to the lack of resources 

for dealing with wildlife elsewhere . and th e perception 

t hat all wil dlife in the end should be in the WCA s 

(Hillman J.C .. 1993). 

so 
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2.2.4 The Legal Structure for Wildlife Conservation 

The laws of Ethiopia pertaining to wildlife conservation 

are detailed in Appendix 4. 

2.2.5 Research 

Wildlife research has provided the information necessary 

for decision making in wildl ife conservation in Ethiopia. 

It was knowledge of the considerable number of larger 

endemic mammals and birds in the country that largely 

stimulated the initial interest by the New York 

Zoological Society (NYZS), UNESCO, IUCN, Wildlife 

Conservation International (WeI), and World Wildlife Fund 

(WWF) Ln Ethiop_La-, and led ultimat-el-y-t o t-he fo-rmation of 

the wildlife conservation Department, later EWCO, and the 

system of wildlife conservation Areas that exist today. 

Currently, considerable research is being conducted into 

various aspects of wildlife, most of which seek to plan 

the conservation management of wildlife and its habitat. 

Current research work is detailed in Table 2. 
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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 - Nechisar NP 
SMNP - Simien Mountains NP 

SSHSct - Senkelle Swayne's Hartebeest Sct. 
Ysct - Yabello Sct. 

General EWCO research 

Specific EWCO resea. 

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 

ANP: 
.Management planning 
.Swayne's Hartebeest survival 
.Vegetation growth parameters 
.Oryx & Gazelle pQPulation ___ 
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, mana g t . 

. 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 

- . -- •. ~~.~~ ~-,;l~;1! '" ~,~'~:-"'¥.o,,~~-. !=1' '"? i 

.Wattled Crane 

KMMNS: .inventory and ecology 

SSHsct: . Swayne's Hartebeest ecology 
and conservation 

YSct: .management planning research 
.bird inventory, observation 

BMNP: 
.Lei cester Univ . Expedition, use 
of mineral 'horas' 1990 

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

. Et hi op ian Flora Project, 
numerous flora st udies 

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

.Uni v . ,cope nhagen, flora & 
conservation studies 

.Biology Dept ., AA univ. , biology 
of Giant Molerat, 1986 

NNP : 
.Cambridge Univ. Expedition, 
inventory 1990 

Menagesha Forest NP: 
.Biology Dept., altitude zonati­
on effectiveness of hi s torical 
co ns er va tion 

SMNP : 
.Kyoto Univ ., Gelada ecology & 
be haviour 

The Ethi opian Wildlife Conservation Organization i s a 

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

capital grants for development. 

In addition it has received assistance from other sources 

eve r since its inception. These have mainly been 

international wildlife conservation agencies Non-

gover nmental organizations - NGOs) , with some limited 

foreign governmental assistance in addition. Much of the 

assistance has been linked to wildlife research, with 

more emphasis in the recent past in management-oriented 

research linked to the development of managerial skills 

and infrastructure. 

Current--Ievel of support, both from government and from 

aid sources, together with incomes accrued due to 

wildlife conservation activities, is detailed in Appendix 

5. 
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2.3 THE ETHIOPIAN GERMPLASM 

The wide range of agr o-c limatic cond i tions and the 

Et h iopian f arme r s ' traditional method of conserving and 

utili zing germpl as m have contributed to the existence of 

crop gene tic diversity in the country. 

The existence of crop genetic diversity has special 

signi ficance for Ethiopia whose predominant eco nomic 

activity is agriculture. However, t he broad range of 

genetic diversity that exists in Ethiopia, particularly 

tha t of primitive and wild ge ne pools, is at pre se nt 

s ubje ct to serious ge net ic erosion and l osses du e to 

var i ous reasons among whi c h displacement of indi genous 

landraces by exot ic ones, predominance of genet ically 

uniform crop vari e ties, changes and development in 

agriculture can be cite d as most important factors. 

The f amine, for instance, that persisted over the years 

in some parts of Et hi op ia has forced the farmer to eat 

his own s ee d in orde r to survive or t o sel l hi s seed as 

food commod i ty, and thereby posing the thre a t of mas sive 

displacemen t o f native see d stock by exo tic seeds 

introduced in the f orm o f grains donated throug h relief 

age ncies . 

erosion. 

Thi s compo un ds the a lre ady 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 ment ioned. I twas 

established in 1976 with the following major objectives. 

- To promote the collection, evaluation, 

documentation and scientific study of crop 

germplasm in Ethiopia, East Africa and adjacent 

r e g.i_ons . 

- 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 

resistance. 

- To provide new crop germplasm to Ethiopia by 

means of exchange with other institutions. 

Acco r d ingly, the main operational activities of PGRC/E 

are: collection of germpl asm; co nservation/mainte nance; 
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evaluatio n and documentation; and exploitation of the 

ge netic variability. 

Through active collection, donations and repatriation of 

germplasm a considerable number of accessions i.e. about 

general current holdings of 53,399 (see Appendix 6 for 

details) and a large amount of information on them have 

been acquired by the PORC/E. The information on current 

holdings is useful for: 

- seed inventory, monitoring and handling (seed 

storage and testing file); 

- assisting the Exploration and Collection Division 

to plan collecting missions by area, crop and 

time; 

planning and decision making in germplasm 

rejuvenation, multiplication and/or 

characterization; 

- facilitating exchange of germplasm through the 

publication of lists; 

- s upporting plant breeders' use of germplasm by 

analyzing the data and publishing the ava ilable 

information in crop catalogues; 

- helping the use rs of germplas m to make a ( first 

rough) s election f rom the available germp la s m 

based on s pecific criteria ; 
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analyzing the available information on accessions 

and collection sites to predict possible areas 

where a ger mplasm with specific traits can be 

found; 

- carrying out taxonomic analyses and classification 

using the characterization data; and 

- identifying of duplicate accessions, unknown 

access ions. 
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CHAPTER THREE 

SURVEYS AND ANALYSIS OF FINDINGS 

3.1 SURVEYS 

3.1.1 Introduction 

In order to propose useful recommendations and an 

appropriate strategy for their implementation, it is 

essential that existing situations in the country in 

relation to biodiversity information sources, systems and 

services be analysed and assessed. Therefore, this 

chapter discusses surveys carried out on the following: 

-Information users (their characteristics and 

information seeking behaviour); 

-Biodiversity information needs; 

-Biodiversity information sources; and 

-Existing information service systems ( libraries 

Thi s 

and documentation centres together with the 

s upporting fa c ilitie s); 

c hapte r also discusses the analysis and 

findings/res ult s of the surveys, 

constraints . 

the problems a nd 
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The methods used in the s urveys have been discussed in 

chapter one under the methodology for data collection. 

These were interviews and discussion with key personnel; 

observation of the activities carried out; intensive 

documents surveys; and surveys using questionnaire ( see 

appendix 7) . The findings of the surveys are discussed 

qualitatively. The reasons for such treatment include: 

-This study i s essential l y an exploratory one and 

matters are explained better in words than 

expressed in numbers; 

-The questionnaire responses alone could not be 

depended upon a nd therefor e should be supp lemented 

wjJ;,h_the inio.rmation ga-t-he-re.d t-hrough obse-rvation, 

discussion and interviews. In fact the latter 

methods provided grea ter insight into the situation 

than a mere questionnaire survey would have given. 

3.1.2 Biodiversity Information Users 

As the s ur vey indicated, the following people and 

institutions represent the major users of information on 

b i odiver s ity resources and biodiversity studies (here 

after ca lled biodiversity information): 

90 



-Resource planners and policy makers; 

-Con se rvation administrators and decision maKers; 

-Researchers including ecologists, biologists, 

taxonomists, zoo logists, botanists, foresters , 

silviculture people); 

-Academics instructors a nd students); 

-People in charge of protecting the environment 

(suc h as , e nvir onmental engineers); 

-International development agencies; 

-Lo ca l hea lers and pharmaceutical companies'; 

- Agencies and people who are concerned with 

nutrition; 

-Touri s m agencies and tourists; 

-Extens ion workers and farmers ( breeders); 

- Pri va te enterprises related to forest and forest 

products; 

-Agencies and people who deal with forage; 

-Ministry of information; 

-International Wildlife Conservation Organizations 

a nd Genetic Resources Centers; 

-Information storage, pro cess ing a nd disseminati ng 

ce ntr es and informa tion per sonnel; 

-General publ ic at large. 
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As regards their characteristics, some of the users are 

highly educated in the fields related to biodiversity 

(ecologists, botanists, zoologists, silviculturist, 

foresters); some are, again, novice though they also 

specialize in an area with little relationship to 

biodiversity (like planners and policy makers, 

development agency individuals, and information people); 

and others are a little educated such as local healers, 

farmers, entrepreneurs. Di fferences in the knowledge and 

ski lIs background of users is also reflected in the 

difference in terms of the the amount, quality, media 

for transmission, and presentation style required by the 

professionals, the para professionals, non-professionals 

and the general public. For instance, germplasm 

professionals are more interested on detailed data of 

characterization for each genetic variety, expressed in 

technical terms, and in printouts while farmers and 

entrepreneurs are most interested on the reproduction 

poten t i aI, power of resistance against hazardous 

situations, nursery techniques presented in a clear and 

comprehensible manner with even some demonstration 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 information is to select and 

de s ign reserves, manage and monitor developments of an 

establ ished system of conservation; ensure and promote an 

effective and efficient system of landuse; identify the 

major wildlife components and their distribution. 

Conservation managers, resource planners and policy 
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makers, tourism agencies, internat ional development 

agencies and Wildlife Conservation Organizations are the 

major users of such information. 

3.1.3.2 Information on germplasm 

The group of users interested in germplasm informat ion 

include: ge netic resource centres, genetic resource 

centre managers, researchers, breeders , extension 

workers, and nutrition people/agencies. 

The requirement for germplasm information is for taking 

appropriate management action on time, research, and 

utilizing germplasms by breeding in the field. Germpiasm 

centre managers, for instance, want timely information on 

the level and ' life of base and active collection for 

deciding to rejuvinate and mul t iply before providing 

germplasms to breeders, respectively. Managers also want 

to know general current holdings and storage conditions 

for taking appropriate action in relation to storage 

space, the appropriate biotechnolgy to use, and 

arrangements for further collection programme. 

Researchers, on the other hand, require da ta and 

information on the characteristics of the different 

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

crossbreeding/interbreeding. 

Farmers and private entrepreneurs again require 

information on germplasm for actual use on their field 

and/or knowing the taxonomic classifications of a given 

germp lasm , respectively. Finally, plant ge netic centres 

abroad also want periodically information on current 

holdings in the country for planning and arranging 

exchange and disseminating updated information. 

3.1.3.3 Information on Individual Fauna Species 

Information on individual animal species is sought for: 

-inventorying 

-identifying and determining its habitat, 

requirement for food and water, shelter, mating and 

breeding; 

-knowing its reproductive potential (no. of 

young/clutch per period normally); 

-knowi ng its uses and values (economic, scientific, 

aesthetic, ecological); 

-knowing the species status (endangered, common , 

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

mechanisms. 

Users of such information are researchers, 

agencies, and conservation organizations. 

3.1.3.4 Information on Individual Plant Species 

tourism 

Information on a plant species is generally collected for 

inventory, management, ensuring and promoting sustainable 

development and utilization. The specific information 

are enumerated below: 

-on taxonomic classification of a given plant 

species for inventory to provide baseline 

information; 

-for the different known uses and values such as 

(agroforestry services and uses,economic uses, and 

cultural, aesthetic and ecological values); 

-to know the appropriate ecology and habitat for 

its development; 

-fo r the management requirement for its sustainable 

development; 

-on the status of a plant (as endangered, 

endemic, common, rare, exotic, indigenous). 
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Institutions, such as, pharmaceutical companies, the 

National Plant Herbarium, ILCA, PGRC/E, FAO, 

International Board for Plant Genetic Res-ources Centers 

(IBPGRC), Forestry Research Centre (FRC), private botanic 

gardens and individuals such as botanists, foresters, 

silviculturist, extensionist, 

researchers, academics, and 

information people constitute 

information. 

farmers, 

private 

the major 

3.1.3.5 Information on Referral Services 

local healers, 

entrepreneurs, 

users of such 

Information on such services are needed to identify and 

contact the documentary and inst i tut ional sources and 

expertise in the area. Information on documentary 

sources, institutional sources, directory of expertise 

are frequent ly requested for by researchers, students, 

instructors, 

personnel. 

information centres 

3.1.4 Biodiversity Information Sources 

and information 

Normally, information sources can be categorized into 

three as documentary, inst i tut ional, and human sources. 

In re s pect to these categories the survey revealed the 

following facts. 
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Though it is difficult to find t he above sourc es in a 

systematiz"ed manner, documentary sources such a s / books , 

periodical, research reports, databases, inst i tut ional 

publications , conference proceedin gs, ma ps, s tatistical 

reports, posters and brochures/, inst i tut ional sources 

I ike /PGRC/E, EWCO, Wi ldl ife and Natural History Society, 

Forestry Research Centre Ethiopia (FRC), National Pl an t 

Herbarium and Na tural Hi s tory Mu s eum, Ministry of Nat ural 

Resources and Environmental Protection, ILCA/ and 

specialists and expertise working in these institutions 

are good sources of biodiversity information. 

3.1 . 5 Information Service Systems and Support Facilities 

for Biodiversity Information 

Information service systems are the connectors which link 

users with sources. Efficiency and effectiveness of this 

linking will promote user satisfaction and ensure 

effective contact of users with sources . In order to 

evaluate existing biodiversity information s ervice 

sys tems from this perspective, a discussion of s urvey 

finding s for each of the in s titutions will be useful. 
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3.1.5.1 Ethiopian Wildlife Conservation Organization 

(EWCO) 

The documentation ~entre 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 quality), and under-utilization 

of the information support facilities (one reprography 

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

cumulative effect of all the se results in poor service, 

that is, almost none of basic services of a documentation 

and information centre are provided. This situation 

presents special difficulties for external users. 

3.1.5.2 Ethiopian Wildlife and Natural History Society 

As an inst i tut ion establ ished 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 

leve l s), the society managed to have a mini-documentation 

unit where periodica l publications entitled "AGAZEN", 

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

wildlife related books are maintained. With regard to 

information support facilities, there is one 

micr ocomputer and one reprography machine. 
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3.1.5.3 Ethiopian Forestry Research Centre 

This centre has an information centre, the Forestry 

Research Library and Documentation Centre, with: 

-a sizable document collection on general forestry 

and seed germination; 

-four staff members (one professional, two 

subprofessional, and an assistant); 

-five microcomputers which run applications like 

CDS/ISIS, Word Processing, Data Base 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 se arch (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. suc h as, ex tensi on services and exhibitions. 

3.1.5.4 Plant Genetic Resource Centre/Ethiopia (PGRC/E) 
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The PGRC/E has a library and documentation centre. The 

l ibrary co nsists of a large collection of documents on 

germplasm (crop, forage, fore-st tree seeds) and it is 

part and parcel of the documentation centre where 

important information is stored, processed, and retrieved 

for internal as well as external use. The total number 

of staff in both sect ions are eight of which two are 

professionals and the remaining ones are 

subprofessionals . The documentation centre has te n 

microcomputers running under MS-DOS and applications for 

Dbase IV, Wordperfect, Excell, Lotus, Foxpro and one 

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

Furthermore, the documentation centre is current ly 

preparing for estab lishing a lo cal area network. Though 

it has not become ope rat ional, this inst i tut i on is 

proposed to act as a center to coordinate and supervise 

activities on biological resources at the national level. 

The services provided by the Centre include : Reference, 

database search, reprography, current awareness (for 

internal users), and selective dissemination of 

information with its Newsletter entitled PGRC/E.ILCA 

NEWSLETTER. Information delivery mechanisms used by the 

Centre include magnetic tapes and diskettes and 

extension services besides the conventional t ypes. 

Except that it is limited 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 s upervises 

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 wi th appl icat ion software CDS/ ISIS. The 

services provided by the faci I i ty are reference, database 

search (bibl iographic), and reprography. This center was 

serving the Ministry of Agriculture before it came und er 

the current Ministry. As a result, many of its 

collections are on agriculture and rural development with 

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

Analysis of surveys revealed the following: 

-All the institutions have a library and/or documentation 

centre though different in the size of their 

collection, space they utilize, number of staff and 

their qualifications, support facilities (information 

technology), and extent of services they provide. The 

PGRC/E library and documentation centre i s wei I equipped 

in many respects and can be easily made to incorporate 

additional services required. It has collected and 

maintained different biodiversity information sources 

(published as well as unpubli.shed) 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 buildings, 

materials, manpower, a nd machines and equipments 

indicates the importance given to collecting and 

maintaining biodiversity data by the institutions' 

authorities, though much more needs to be done. 

-While al l the institutions surveyed are performing 

relat ed ta s ks, there is little coordination and 

interrelationship among them. As a resul t, it i s hardl y 
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possible to find comprehensive and an organized 

biodiversity information at any of the in st itutions 

surveyed. On the other hand, since there is no means of 

knowing what work has already been done or being done 

by others, there is a great chance of duplication of 

effort and wastage of resources which could have been 

minimized had there been coordination and mechanism for 

information exchange. 

-The se r vices currently available at al I the institu tions 

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 profes s ional incentive to employees in 

charge of docume ntation and information centre; 
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(3) lack of ade quate finance; 

(4) lack of nece ss ary software packa ges and 

standardization problem among systems in use in 

the institutions mentioned; 

(5) lack of perception or awareness of the 

importance for improved information system by 

the management and the community at large; 

(6) inhibiting policies (such as free exchange of 

information on germplasm and acquisition of 

materials and equipments freely from outside 

sources). 

In the hop e that the above problem situations and 

constraints wi II be addressed by the concerned 

authorities, it is the belief of the researcher that the 

current information services can/will be improved if 

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

s pecies ( useful fauna and flora), (3) Plant Germplasm 

(crop, forest tree, and forage seeds), and (4) Referrals 

(documentary, institutional, human sources of 

information) are designed , developed and put into 

serv ice. The design of the prototypes for the above 

databases are discussed in the succeeding 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 avai l able to the users according t o 

their needs. An important aspect of systems des ign, in 

this respect, involves establishing the database(s). It 

consists of three phases (Rao 1991). 

(1) Assessing the fea s ibility of the system; 

(2) Designin g the dat a base; 

(3) Organizing access to the information system (for 

users). 

4.1.1.1 Assessing the Feasibility 

System feasibility is a test or evaluation of the 

compl ete system plan . Such an evaluatio n is necessary to 

define the application area along with it s extent and 

compl exi ty, to provide the s cope of computerizat ion 

together with s uggested output and input formats and 

potent ial benefi t s . To establ i s h that the propo s ed 
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system is feasible, the following criteria may be applied 

(Rao 1991). 

(1) Ability ' to meet user needs 

(2) Use of resources to generate benefits 

(3) Workability of the system 

The first criterion about user needs can have multiple 

forms. In many cases, users' needs change and grow; 

users' needs can be determined by a thorough systems 

study or by comparing the system (to be computerized) to 

a similar one which has already been computerized . 

The second criterion is a comparison of resource benefits 

against resource investment (cost benefit analysis). As 

far as human resources are concerned, what needs to be 

determined is whether the computerized system optimizes 

the use of available human resources. While implementing 

the computerized information system, it may be necessary 

to upgrade the skills of the existing personnel, so that 

they can handle input scheduling, checklist correction, 

output monitoring, etc. 

The third criterion is basic to the fir s t two f eas ibility 

criteria mentioned above . In order to find out whether 

a syste m's plan is workable, development of a working 

10 7 



model or prototype is involved on a limited basis. A 

test can be conducted by adjusting the workability of one 

or more aspects of the total system. 

4.1.1.2 Design of Database 

A database is a mechanized, formally defined , centrally 

controlled collection of data in an institution 

/organization. The data records are physically organised 

and stored so as to promote s hareabilit y , availability, 

evolvabi lit y, and integrity (Davis and Ol son 1985) . 

Database design is the process of arranging the 

datafie Ids needed by one or more appl icat ions into an 

orga ni zed structure. The two parts of the process are 

lo gical database design and physical database design. 

Logical database design i s an implementation independent 

exercise that is performed on the field s and 

relationships needed for one or more applications. It 

describes the users' view of data. 

Physical database design is an i mplementatio n-d epe ndent 

exercise that uses the results of l ogical database design 

and furth er refines them according to the characteristics 

of the parti cular databa s e 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 o f physical design 

activity. 

careful database design is 

reasons including data 

essential for a variety of 

redundancy, application 

performance, data independence, data security, and ease 

of programming. All are important factors in the data 

processing environment, and all can be affected adversely 

by a poor database design (Brathwaite 1988). 

The two most common database design methodologies are 

data normalization and data structuring and the entity -

relationship methods. The fir s t methodology is 

representative of a class of methods that take as input 

a list of fields and the associations among those fields. 

The second method, the entity-relationship method, is 

representative of the class of methods that take entities 

and relationships as input. 

Database design using the entity-relationship model lists 

the entity types involved and the relationships among 

them. Thi s method has been used 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 requir ed preparation of input throws 

an additional burden on people at the source 

Characteristics of data bases are determined by size , 

variability, volatility and activity. The size of a 

database has obvious implications in selecting the media 

in which the informat ion is stored (tape or disk). The 

nature of processing is also determined by the size 

(such as avoiding sort/merge operations). Information 

which ha s s horter "I i fe" may be s tored on current 

transaction files. On the other hand, information which 

has a longer I ife ma y be stored in the master fi Ie on 

tapes/disks. If changes are mad e too frequently, the 
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database is said to be volatile; otherwise it is called 

a s tat ic one. Co s t l y s torage space on di s ks can be 

r e le as ed by keeping a caref ul watch on th e vo l a t ility of 

information . 

4.1 . 1.3 Access to Information 

The methods for orga ni zing and accessi ng inf ormati on in 

a d at a ba s e ar e built around dat a records. Fi les may be 

organized in s everal ways, de pendin g upon the 

requirements and the avai l abi l i t y of appropriate 

ha rdware. Th e design of a system includes preparing a 

r eco rd la yout which place s together related data 

elements . 

4.1 . 2 Development of Information System 

After considering all the se de sign aspects, the sys t em 

analyst guid es the programmer to de velo p t h e necessary 

so ftwar e . This again depends on the operating systems 

and the hardwa re. 

It is neces s ary to understa nd . at this stage, the 

ph ys i c al flow o f the dat a and th e ir usa g e. The la s t s tep 

in th e developme nt p r o cess i s full s cale impl e ment a ti o n 

togethe r with co mp r ehens i ve t r a in i ng a nd i ns tr uc t io ns t o 
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the user. Adequate user education is a mu st for the 

successful running of any computerized system. whi c h can 

comprise of input preparation, checklist correction and 

output monitoring, at the working level, and general 

appreciation at the higher level. 

4.2 DESIGN OF PROTOTYPE DATABASES 

4 . 2 .1 Scope of the Design Work 

The sc ope of the design work is I imi ted to database 

design wi th some attempt to assess fea si bi I i ty and 

indicate po s sib le strategy for developing a nd 

implementing it. 

The procedures adopted to design the prototype databases 

are 

-statement of design objective 

-identifying and defining constraints an d 

r equ ir eme nt s 

- defi nin g the entit i es on which records are to 

be maintained 

- identifing and de s cribing the attribute s f o r each 

of the entiti es defin e d ( it s i n fo rmati o n po t e nt ia l. 

i t s d a t a so urce . and the v a l i d valu es i t ca n t a kel 

- Cre a t in g th e data ba s e as pe r th e const r uc t s 
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provided by a databas e man age me nt sys t em whi c h i n 

our case th e micro CDS/ISIS vers i o n 3.03 . 

4.2.2 Design Objective " 

The objective in deSigning the prototype databases i s to 

de monsra t e prov i sion of information o n co nse rv ation 

a reas, individual plant and wi l d animal species . plant 

germplas ms, and r efe rra l services . 

4.2.3 Requir e ments of the System to be Designed 

Defining requirements is both logical a nd essential s in ce 

th ey a re bas i s against which the system's e ffi cie ncy a nd 

effectiveness i s tested and evaluated. Th erefo r e, 

conside rin g the above genera l objective and some other 

factors revealed durin g the su r vey , the system t o be 

designed s hal l fulfi l the follow i ng req u irements: 

-the sys tem should no t f rus trate current as well as 

potential use r s i.e. it s hould be convenient and 

easy to be used by a n ord in ary peopl e 

- the system s hould not create much burden on data 

entry people 

- the s y s tem' s output s s hould be meaningfu l and 

presented in a way users can understand easily 
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-the syste m should not be too expensive as compared 

to the benefits it pr omise s to g i ve 

-th e syste m s hould be able to accept va ri o us queries 

on con se rvation area s a nd wildlife ; proc ess them 

and provide f or timely, accurate, and relevant 

data; generate periodical reports us eful for 

conservation admini st rator s and ma nagers 

-it should also be able to accept queries o n 

documentary, inst i tut ional, and expert pr o fi le s and 

provide for bibliographies a nd dir ectories on the 

scre en or i n printout 

- it shou ld al s o be able to genera te label s for the 

plant and an imal speci men s, inventory l ists of 

plan t s and an imal s ; a nd finally 

- it should be able to provide se le ctive i n formation 

disse min a tion (SD I ), cur r ent aware ness services, 

abstracts a nd inde xes, and information analysis 

an d con so lidati on serv ice s. 
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4 . 2.4 Co n s tr ai nt s 

Constr a ints that require to be considered during the 

design a nd implementation activity are : 

- lack of trained personnel to col le c t, extract, 

index and ca tal ogue va riou s sources; r eady t hem in 

a form proper for the databases; accept queries or 

tra nsac ti o ns and manipul a te the databases 

accordingly; a dmini ste r the dat abases; design a nd 

develop necessary pro g r a ms ; 

-la ck of finance a nd the appropriate machines a nd 

eq ui pme nt s; 

- absence of a cond uc ive e nvironment to dev e lop and 

ge t th e s er v ice fr om databases (that i s to say 

users ' and institutions' authorities awareness of 

the value and use of inf orma tion a nd computer is 

no t up to expecta ti on); 

The above situations. if overlooked in the design a nd 

development act ivit y, can limit the sys tems' use t o 

provide the serv i ces prom i sed. 
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4 . 2.5 The Entities/Data Stores 

An entity is defined to be an object, real or imaginary, 

wh ic h can be thought of as having a distinct and 

id e ntifiabl e existence . Enti ti e s are the objects which 

unde r lay a ll corporate functions. The data collected a nd 

pr ocessed within the organization represents the 

in formation about those object s re l evant to the 

in s t i tu t i on a ct iv i ties (B ra thwai te 19 88) . 

Entities can be des cribed in terms of their attributes. 

Different views of the same entit y can be obtained by 

selecting different attributes of that entity . A 

co lle ction of attributes whi ch prov id e a complete 

de s cription of an entity in a particular role i s ca ll ed 

an entity class. The ob j ect i ve of da ta modell i ng i s to 

identify the complete set of attributes which make up an 

entity class. Once an entity c la ss is est abli s hed , it 

can be viewed as the formal definition of a conceptua l 

object which exists in it s own right and i nt erac t s with 

other co nc eptual objects throu gh wel l- defi ned entity 

relation s hips (Brathwa ite 1988) . 
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From the s urvey analysis (see chapter J), the followin g 

entity types were identified: 

- Conserva ti on Are a (National Park ) 

-Wild a nim a l species (Fauna) 

- Tr ees and shrubs (F lora) 

-Documents, Institution s , and Experts whi c h are 

together cal l ed reference a nd referral entities . 

4.2.6 Attributes and their Definition 

Th e a ttribute s (of inter es t to potential us e r s o f the 

information sys t ems) rel a tin g t o eac h o f the selec t ed 

enti ties were identified and defined. An attribute is any 

pr operty or character i st i c o f an entity whi c h, 

individually or in co mbin a tion with other attributes, 

provides de sc ription or view o f the entit y tailored to a 

particular environment (Brathwaite 1988) . Attribute 

definitions describe both the coding sc heme s associated 

with an att ribute a nd t he role se rv e d by t he attrib ut e in 

r e lati o n to its parent e ntity. The co mpon e nt s of an 

attrib ut e definition in cl ude 

- The primar y name an d aliase s used to reference the 

at t ribute verbally and in formal documentation 

-General desc ri pt ive inf or mation about the attribute 
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10. NUMBER OF ENDEMIC RECORDED 

Known endemic a nima ls conserved in the national 

park (o nly birds and mammals) . Data for this 

attribute can be found in the wi Idl ife compendium 

of EWCO. 

11. OTHER NATURAL RESOURCE USES 

The different uses and serv i ces a give n nati onal 

park pr ovides for the local people and the country 

as well (fuelwood, hotspring, fishing, ranchi ng, 

cha r coal, timber production, etc.,). 

12. TOURISM MATTERS 

~l atters found in a given national park and 

con s idered rele vant f o r tourism such a s beautifu l 

scenery, 

t ran sport 

visitors accommodation 

facilities, i nf or mati on 

faciliti es , 

f ac il ities, 

et c . ) . Th e EWCO a s well as the Ethiopian Touri s m 

Commi ss i on are source s of data f or thi s attribute. 

13. MANAGEMENT ASPECTS 

Matters that require the i mme diate/frquen t 

a ttention of the manager in charge of th e nati o na l 

park or nat ional park s in ge ne ral. I terns to be 

included are permanent staff in the nat io nal park . 

rest houses . tran sport facil i ties . developing 
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accommod ati o n facilities. etc . 

14 . DESCR IPTORS 

Key words/terms for use in informat io n retrieval . 

15. REMARKS 

Important and u s eful matt ers left unexplained in 

any of the above categories may be included here . 

The above attributes together with the corresponding 

values make up the TPARK DATABASE. The attributes are 

selected co nsideri ng both data availability and t he 

difficulty in handling when attributes become too many. 

4.2. 6 .2 Attri but es for the Plant Databas e (TFLORA 

DATABASE) 

I. f AM I L Y 

The plant fami l y where th i s is known. Thi s together wi th 

the scien tifi c name can be filled in later after 

identification at the Natio nal Herbarium or after 

consultat i on with an e xpert . 

~ SCIENTIfIC SA~E 

The Latin or Greek name : use of this name a\'oids any 

co nfusion wi th o ther s pecies of the same local or 
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verna cul a r name: hence this attri bu t e i s s el ec te d a s 

rec o r d ide nt i fier . 

3. VERNA CU LAR NAME 

The ve rn a cular name used by local pe ople, o r th e common 

Engli s h name u s ed to describe the plant. The lan guag e 

used is added in brackets after the name. There are good 

li s t s o f vernacular Ethiopian pl a nt name s in s e ve ral 

la nguages pr o posed by Az en e Bekel e Tese ma , wh i ch is also 

helpful in finding the scientific name from the 

vernacular. 

4. LOCALITY 

The loca l name of the area, and conservati o n area, so 

that t he place can be identified and l ocated in a ma p . 

5. ECOLOGY 

Information regarding the occurrence of each spe cie s in 

the various agro-climatic zones, the altitude range, 

specific niches in the land s cape, s oil pref er en c e, 

oc currence of dr ought, vegetation t y pes o f the 

env i ron me n t th e c l ima te. e t c. 

6 . USES AND SERV I CES 

Uses . utilities and services known for the pla n t 

whether it is used by people in the area . and for what 
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purpo se (agro forestry, food, fuel, building, medic ine. 

basket making , e t c .. ), or by ani mal s as food. nesting 

mater i a l, shelter etc . ) 

7 .DESCRIPTION 

A brief description of the plant itself i n cluding it s 

type (grass, herb, cli mber, s hrub , tree), app ro x imate 

height . flower an d bark co l o ur , ho w common i t i s in that 

plac e . how it a ppear s , the bark, flower. leaves and 

fruit s , pl a nt morphology (thor ny/spi ny, single s temmed, 

mult i -stemmed, 

eve r g r ee n ,etc . 

8. PROPAGATION 

o pen canopy, d eciduous dry season , 

The natural as wel l as suitable propagation methods 

( natur a l, o r by direct sowing, see dlings, s t ake c uttin g, 

s ucker s , air lay e rin g . s tump s, grafting, roo t stoc k, 

etc. ) 

9. SEED INFORMATION 

I nf ormat ion on the number o f s eed s p er ki l og r am. seed 

sto rage and pre-sowing treatment for th os e trees and 

sh rubs which are propagated by seed. 
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10. SEASONALITY 

The le ngth of time t he plant beco me s viable 

(perennial/long lived, annual, biennial/s hort lived). 

11 . MANAGEMENT 

Sui t able manageme nt techniques to be applied to optim i z e 

t r ee a nd s hru b products a nd se rv ices and reduce any 

negative ef fe cts suc h as coppicing, poll ar din g, trimming , 

l opp ing, prunning, etc . 

12.PLANT STATUS 

The number of a nd the state under which the plant species 

is f o und (e nd a ng e red, commo n , rare, e nde mi c, exotic, 

indigeno us. in de term i nate a s to their number, range, and 

threat s itu ation) 

13 . REMARKS 

Any o ther usefu I or i n tere s t in g informat ion that does not 

fall into the above ca tegorie s . 

14 . DESCR IPTOR 

se e a ttribute no. 14 of TPARK database . 

15. RE FERENCES 

Doc umenta r y a nd ot her sour ces of information abo ut th e 

plant sho uld be ente r ed in the reference database . 
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4.2.6 . 3 Attributes f o r the Wil d Animals Database 

(TFAUNA DATABASE) 

I . ORDER 

Cla ss ifi cat io n o r der to which an animal belo ng s o r simply 

categor i ze as mammal, bird, a mphibian, or r e pt i Ie) . The 

order of class ifi catio n can be filled in later by 

co nsu lting experts . 

2. SCIENTIFIC NAME 

see a ttribute number 2 of the p l a nt database. 

3. VE RNACULAR NAME 

see a ttribute number 3 of t he plant database . 

4. LOCALITY 

see attribute numbe r 4 of the plant da tabase. 

5 . DESCRIPTION 

Physical de sc ription of the size, shape , colour , basic 

temperament, interactions with its peers and the 

environ me nt /habitat it prefers mentioning such ite ms as 

altitude range, and t opog raph y (rough ness of terrain and 

slope) . su rface drainage (poo r. seaso nally wet, well 

draine d . etc ) : 
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6.ECOLOGY 

The co n se r vation are a or ecological zo ne to which an 

animal belongs. If the locality field i s filled in . this 

can later be filled by consulting the Ethiopian Wildlife 

Co nservat ion Organization (EWCO). People s intervent ion in 

respect to th e animal of interest is also entered in the 

field. 

7. HABITAT 

The kind of vegetation (grassland, swamp , riverbank, 

bush, forest, cultivated area etc) and terrain (flat, 

sloping, willy, mountainou s , gorge, desert, etc.) where 

the animal is found . 

S. FOOD AND FEEDING 

The main food items/diet the animal feed s on, when does 

it search for its food ( during night or in day time), its 

feeding behavio u r(in group or privately), how it catches 

and kills prey, etc . , . This will help to carry so me 

analysis, for instance, the spec ialized nature of its 

diet can be analyzed as traits of vulnerability. The 

data s ources to fill this field are published a nd 

unpubli s hed re s earch outputs. This i s a prote cted 

inf or matio n which will be filled in when so u rces become 

available . 
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9. TERRITORY AND HOME RANGE 

The defined area delineated for peers of this spec ies 

that se rves for the provision o f adequate food, a 

mechanism for establishing and maintaining 

bond, regulation of population density, 

the pairing 

reduct ion of 

interference with breeding activities, reduction of 

predat ion losses, and reduct ion of i nfec t ious-di sease 

transmission . Inf o rmation on the are a over whi ch an 

animal habitually trave ls while engaged in it s usual 

activities and i f possible aspects of soc i al structure, 

is also entered in thi s field . 

10. SPECIES STATUS 

The total number of species estimated to exist and their 

stat us (endemic, rare, common, endangered, indeterminate 

as to their number, home range, being under threat). 

EWCO i s a good source on thi s attribute. 

11. SPECIAL TRAITS 

The capacity to tolerate stresses/undesirab l e happ enings 

such as drought, heat, disease and para s ites, et c . This 

attribute field is also to be filled in after consulting 

docu ments e . g. re se arch reports. 
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12. BREEDING POTENTIAL 

The number of young/ clutch size normally produced and 

the courtship and matin g habits. Low biotic potential, 

for instance, puts at stake the long term viabili ty of 

the species. 

1 3 . USES 

The different uses and servic es reported or claimed to be 

obtained (nutritional, aest hetic, ecological, economic , 

recreational, medicinal , scientific, etc., values) 

14. SOCIAL STRUCTURE 

The friendship and neighbourhood habit s of the animal in 

que s tion with/and across its genet ic group. 

15. MANAGEMENT 

Important management strategies drawn and/or t o be drawn 

and actions taken and/or to be taken s uch as protective 

laws e.g. Convent ion on International Trade for 

Endangered Species (CITES), prudence in the introduction 

of exotic species, predator control. habi tat development, 

identify the habitat for the endangered species and map 

its distrib ution for monitoring, etc . 
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16. TIME TO VISIT 

Co n ve nient ti me (mo nth and hour) when a n ani mal of 

interes t can be seen . 

17. REMARKS 

Any ot her usef ul or in ter e s t ing informat io n t ha t does no t 

fall int o the above categorie s . 

18. DESCR IPTOR 

s ee attribute number 14 of the pla nt database 

18. REFERENCES 

see attribu te number 15 of the plant database 

4.2 . 7 The Re ferral Databases 

The ent i tie s co nsidered under thi s include documents, 

insti tuti o ns, and exper t s . The reason f o r ma intaining 

record f o r these enti t y t y pe s i s to respond t o the ne ed s 

for referral services as rev ea l ed during the s ur vey a nd 

to meet th e de sign requirements. 

Databases for these enti t y types are tr ea t ed differently 

fr om the p r ev i ous types . The reaso n for this is the 

existence of a model database str ucture , ABNCD. already 

developed to handle de sign act i vities involve for each 
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one o f these en titi es . 

AB:\CD is a prototype for an integrated informat ion 

s t orage and re t rieval system develo ped by a grou p of 

stude n ts o f the Sc hool of In f ormatio n Stud i es f o r Africa . 

Addis Ababa University (Abebe et al 1992) . The model is 

desig ned to i n corpor at e reco r ds for t he fo ll owing entity 

types : 

-Doc uments/bib l iographical reco r ds of various types 

such as books, reports . conference proceedings, 

ana l ytics of monog r aphs , analytics of se r ials); 

- Pro fil es o f i nstitu t ions, rese a rc h pr ojec t s, 

informa tion s ys t e ms a nd s e rvi ce s, a nd e xp e rt s . 

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

4. 2 . 8 The Database Mana ge ment Software Us ed to Design th e 

Prototype Database s 

In orde r to demonst r ate so me o f th e servic e s a nd products 

that ca n be ge ne ra te d fro m compute r databases o f t he 

ent iti es d i scusse d, the se l ec tion o f a DBM S i s cr ucia l. 

The particular software selected for use in designing the 

prototype databases is the ~icro CDS/ISIS (or ~ icroIsis) 

versio n 3 . 0+ . ~licro I sis is a genera l ized DBMS package 

designed for the management of machine-readable textual 
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databases, i. e . to bu il d, manipulate, main tai n , a nd 

r etrieve records from s u ch databases . 

Microisis is a DBMS sof tware package developed by Unesco 

and distrib u ted fr ee of cost to non-profit organi zations 

espec iall y in deve l opi ng co un tr i es. Since the rel e ase o f 

t he fir st version of the software in Dece mb er 1985, some 

twenty thousan d co pi es of it are reported to be in use in 

differen t countrie s of the world, in Europe and 

deve l oping coun tri es in particular [In t ernational 

Classificatio n 19931 . Surveys by the Pan- African 

Develo pment Informatibn System (PADIS/United ~a tion s 

Economic Commiss ion for Af rica) [PADIS 1989 . 199 11 

indicate a sig nif ican t increase in use o f the software in 

Africa . An d the si tuation i s si milar in othe r de veloping 

regions of t he world. 

Althoug h Micro-Isis was initially int ended a nd use d for 

designing and deve l oping bibliograp hic databa ses . it is 

now being used increas in g ly in devel op ing also factual 

databases and Object - o r iented databases [ Neelameghan 

1992c1 . MicroIsis enables: 

- defining o f databases containing user selected 

fields and data element s : 

- enter ing new records into a given database : 
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modifying, co rrectin g a nd deleting r ecords in a 

database : 

- automatic crea ti on of fast access files . such as 

inver te d files (i nde x files) for any or all of the 

words or combination of t hem in any or al I of the 

fields in each databa s e applying eight dif f erent 

indexing techn iques; 

r e trie va l o f records fr om a database using s im ple or 

comple x ( in cluding Boolean, adjacency and other 

operators) searc h expressions; 

- displaying the list of t erms in the index file 

f ac ilitating se lecti on of terms to formulat e sea rch 

expressio ns; 

- displaying the number of hits for each compo nent of 

the se arch exp re ssion; 

fe-executio n o f earlier search expressio ns in the 

sa me or o th e r databases during a search sess i on; 

- displaying/prin ting out o f records from a da tabase as 

per user defined formats ; 

- printing out an entire database or r e trieve reco r ds 

some o r all th e retrieved records and/or 

indexes o f a database : 

- exchanging or mer g in g of rec ords of two or more 

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

~-09 format); a nd 

- enhanc ing the so f tware's capabilities through 
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programs writt e n in CDS-ISIS Pasca l l anguage, f o r 

examp le, development , maint e nance and use of 

controlled vocabularies . multiple database s searc h, 

retrieval and display, online public access 

catalogue, etc. 

The systems re s tricti ons cu rr ently in effect are: 

Maximum number o f databases 

Maximum number of records in a database 

Max imum record size 

Max imum number of fi e lds d e fined in the 

Fiel d Definition Table (FDT), exc luding 

repetit i ons of repeatable fields 

Maximum number of lines in the Field Se l ect 

Table (FST) 

Maximum Fiel d s i ze 

Maximum number of fields in a page o f 

workshee t 

Maxi mum nu mber of pages i n a workshee t 

Maximum format work area 

Maxi mum size of a display format 

Maximum number of stopwords in a s t opword 

f i Ie 

Maximum field s ize in a work sheet 

Maximum number of characters in a search 
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Unlimited 

16 million 

8000 B 

200 

200 

8000 B 

19 

20 

8000 B+ 

8000 B* 

799 

80 00 B 



___________ _ _ A + . _ _ __ ' ••• __ ~ __ _ 

expression 

Field tag number 

Maximum leng th of sort keys 

Maximum number of literals 

Maximum HIT record size 

Maximum number of identifiers in an IS IS 

250 

1 to 32.76 7 

256 B 

132 B 

4000 B* 

Pascal program (includ in g all programs called 

by USES statement) 10000+ 

Maximum number o f loaded programs 10 

Maximum number of real constants 200 

Maximum Pascal run-t ime stack 2000+ 

ISIS Pascal dynamic s tring area 16932+ 

( * applicable to version 3.0) 

(+ see Expanded Memory Manager below) 

MicroIsi s version 3.0+ supports multi-user local area 

network (LAN) that is. simult aneo us access to a database 

by several users for data entry and searching . However. 

certain functions. such as master file backup/restore. 

inverted file updating and import and export of records 

operations may be performed by a user only if no other 

user i s writing to the database at the same time. For 

ensurIng this. appropriate • locks' a re pro vided . 

Similarly. the sys tem will not allow the modification of 

a record which is at the same time being modifi ed by 

another user. To operate in LAN mode. parameter 14 in th e 
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SYSPAR . PAR fil e or parame t er 0 o f file DBN.PAR s hould be 

se t to appropriate value (see below). 

A faci lity is provided to redefine th e graph i c c haracte rs 

for boxes of type (single line box) and of type 2 

(d ouble line box) by modifying paramet ers 11 and 12 

respectively. 

Paramete r 13 enables Expanded Me mo ry Support . The 

Expanded Memory Manager IEMM) is used to expand the 

amount o f memory avai l ab l e to the so ftware . The system 

re s triction s affected by EMM are as f ol l ows: 

Without EMM 

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

ISI S Pasca l Ru ntim e stack 

ISIS Pascal dynamic stri ng area 

Format wo rk a rea 

10000 

2000 

16932 

8000 

With EMM 

16383 

16000 

49500 

32767 

A DOS co mmand can be ex ecut ed fr om a ny me nu of MicroI s i s 

by pressing f6 key . 

New commands have bee n introduce d in the print format 

specification: for example , Ne( n ) to move to a new column 

and ~Pln) to s kip t o new page . 
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New indexing techniques (5,6,7,8) permit a pre fix t o each 

index term ext r acted by using the exist ing techniques 

1 . 2 . 3 and 4 respectively . For example, if tag 2~ is for 

Ti t Ie fie Id and TI= i s to be pref ixed to eac h word 

extracted from the title. specifying inde x ing technique 

4 in th e FST 

24 4 "TI="v24 

will prefix T I= only to the fir st word extracted from the 

title. On the other hand, if the spe cificati o n in the FST 

is 

24 S ' \TI=\',v24 

t hen TI= wi II be prefixed to each word extracted from the 

t itle . 

Csing <PgUp> key in the Dictionary of Terms display (with 

opt ion T in the Informat ion Retrieval Services me nu) 

backward paging up to fifty screen page s of the index fi Ie 

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 

conve r s ion o f a hit file into a master file. This 

facilit a te s the production of certain types of i ndexes. 

such as , the use o f different subfields of the same 

repeatable field in different sort keys . which wa s not 

practicable with earli er versio n s . 
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Further, the capabil itie s of Micro I sis ca n be enhanced 

with programs written in CDS-ISIS pascal language. Some 

of the avai lable programs useful in the present work 

include the following : Thes1.pas, Thes2.pas and 

Theshi .pas to interface Microlsis databases vocabulary 

control tools s uch as thesauri (e.g . AGROVOC of FAO, 

MACROTHESAURUS of OECD, the environment Thesaurus UNEP, 

etc . ) and SISA.PAS, VOCON.PAS, and DEA.PAS for indexing 

and on-line retrieval purposes . 

The above features together wi th other faci l it ies f o r 

database creation, maintainance and production of 

informat ion services and products makes the software 

attractive for use in designing the TPARK, TFAUNA, TFLORA 

and Referral databases. The l ess volatile and 

qualitative nature of the records t o be maintained in the 

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

... 2.8.1.1 Introduction 

As there a r e several fi elds holding simi lar data in th e 

TPARK, TFAUNA , and TFLORA databases, a single Field 

Definition Table is prepared, with three different online 

work s heets, a single FST for indexing purpo s es and a 

s ing l e di splay format. This ha s advantages in optima l 

u s e of computer resources, searching in different types 

of records s i mu l atane ously, without compromising on other 

capabi 1 i ty of the system. As ment ioned in sect ion 4.2.7, 

the model se lected for the referral databa se is an 

integrated one . For t he database outputs . the display 

format. and the f i eld definition table see also appe ndix 

8 . 
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4.3 PLANT GERMPLASM DATABASE IN USE 

4 . 3 . I Introduction 

Plant Ge netic Re sour ce Ce nter/Et hiopia (PGRC/E) ha s a 

database already developed a nd cur rentl y in use . It 

prov ide s se rvic es r e levant for int e rnal as we ll as 

externa l users. In view of this, the discu ss i on in thi s 

sect i on highlights the feature s o f a typical genebank 

/based on the PGRC/ E da tabases . The fe at ure s considered 

are: 

- ac tivities of a typica l plant genebank 

-specific inf or mati on needs a nd/ repor t requirement s 

of a genebank 

- type s of information required in a genetic 

reso urces c e ntre to mai nt a in and di stribute seed 

a cc essions 

- data t o be mai n ta in ed by a geneba nk 

-important descriptors for use by gene bank man agers, 

and 

-files a nd descriptors maintained at PGRC/E 

Th es e as pect s are considere d with the view to evaluat i ng 

and t hen proposing recommendations on the current working 

of PGRC/E . 
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4.3 . 2 Genebank Activities 

Organization of the va ri ous step s in a genebank process ; 

cu l minat ing in a co -or d in a ted seq uence o f events and 

well-documented, stored germpla s m i s the esse nce of the 

gene ba nk c urat or 's wo rk. Esse ntially thi s en t a il s t he 

acquisition, storage, and documentation of new material; 

the monitoring a nd maintenance of extant collections and 

the di sse mination of information and germplasm to us e r s 

(Ast leys 1986) . 

The genebank curator carrie s o ut many tasks in order to 

properly conserve and di s tribute the germpla s m. Data are 

ge ner ated in the course of the s e activities and the da ta 

mus t be stored a nd utilized 

an d monitoring. The four 

in planni ng, implementing. 

core o perati o ns performed 

within a t ypica l geneba nk are: 

1 . Banking : The introducti on/incorporation of seed 

accessio ns into the se ed store and the 

compilations of inve n tory li s ts; 

2. Monitoring: Ensuring that a c ce ss ions are 

ma i ntained according to standa rd s; 

3 . Regeneration: The pro ductio n of a fresh s tock of 

see d s fr om access i o ns maintained 

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

samp l es of seeds . 

4.3.2. I Introduction of Germplasm 

Germplas ms enter the genebank from different sources and 

acquisition channals such as, field collecting missions, 

acquisition (by purchase), and donation. The sample will 

then be subjected to a series of proce sses in the 

gene ba nk (veri fying correctness of the co l lecti on 

information with the sample; te st for acceptable level of 

moisture; test for cleanness from disease (qualit y ), 

acceptable level of quant it y for storage, and duplication 

of sa mple in the genebank) . Depend ing upon the test 

results, appropriate actions, such as, registering the 

nature of the disease, disease eradication, short-term 

s torage, or ignor ing the sample are taken. Storage is 

made in two forms i.e. as base collection and active 

co llection. Samples stored as base collect ion remain 

intact unless extraordinary even t s occur and make 

s ituations compell ing. Sampl es stored as active 

collect i ons are , however, to meet request s for samples by 

breeders, rese archers , and other genebanks. 
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4.3.2.2 Maintenance 

The three in t er -relat ed activities involved in the 

mai nt enance of samples are s torage. monitoring and 

regenera tion. These naturally require data stored for 

management to use as an aid to decision making in running 

the ge nebank. 

The s to rage of th e acc e ss ion s provides data important for 

management e . g . number and location of s eparate samples 

of the same accession, type of container used for each 

and informat ion on where duplicate samples are stored in 

other genebanks. It may a l so be helpful to know where 

access i ons are duplicated in active collections in order 

to redirect see d requests or to re introduce accessions 

which have been lost. 

Seed viabi I i ty s hou Id be moni tored during sto rage to 

detect decline in viability and to schedule regeneration 

o f access ions. The period between monitoring te sts 

depe nd s o n the normal s torage characteristics of the 

species. the quality of the seeds at the s tart o f the 

s torage peri od and the storage conditions employed . The 

number of test res ult s included in a data base should be 

limited to keep the data manageab le. As a mi n imum the 

results of bot h the initial and most recent te s ts should 
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be recorded and if furth er informat io n is required for 

s pe ci al ca s es it could be sought fr om the original paper 

data file s . 

When viabi lity begins to decline or s eed quantity falls 

be low a critical level the accession is usually 

regenerated. A regeneration standard, 1. e. the 

percentage germination at which regeneration is 

necessary, s hould be set for each crop using information 

abo ut the u s ual l ongev ity period and effects of 

deterioration on genetic change for that spec ies. The 

IBPGR Advisory Committee on Seed Storage ha s recommended 

that a regeneration standar d should be agreed for each 

s pecies, although genebanks are expected to obtai n advice 

from experts on individual crops in order to make 

decisions. A regeneration standard at 85% true viability 

has been taken as an acceptable level for the majority of 

species of crop plants (Hanson, Wi II iams and Freund 

1984) . 

The environment for the regeneration must be chosen wi th 

care to minimi z e selection procedures during the pro cess 

an d maximize quantity and quality of seeds obtai ned. The 

mos t suitable technique for a particular species will 

also dep end on the breeding s ystem and po pulati o n 

charac teri stics of the original accessio n. Eac h time the 
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accession is regenerated a new sample of that accession 

is considered to ha ve been form ed : it s hould not be mixed 

with other sampl es and a comple te se t o f 

spec ifically referring to it should be a vai l a bl e . 

4.3.2.3 Distribution 

data 

Seed samples are distributed to users only from active 

co llections (i .e., not base collections). When acces s ion 

i s avai l able only from a bas e collection . the acc ess ion 

is u s ually re ge ner ate d before s upply to the user. Da ta 

regarding the accession numbers provided , quantity, 

recipient and purpose of the distribut ion is usually 

s t ored for r e f e r enc e in order to determine where and f or 

what purpos e the material i s used and to a 11 ow 

s tatistical repo r ts to be prepared about the operations 

o f the geneba nk. It may a l so prove to be important to 

know where an accession has been distr ibuted so that in 

case o f lo ss the accessi on can be reintroduced into the 

genebank. 

In formation on the orig in and characteristics o f the 

accessio n s and technica l data on germinati o n procedure 

and rege nera tio n should be extr acted from the data base 

and accompany the germplas m. Feedback from the recipient 

regardi ng either the condition o f the seeds or the 
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characteristics of the accession sho uld be entered into 

the database . Th ese data shou ld be stored in a way that 

relates them to the other data on the same access ion. 

4. 3 .2.4 Cha r ac te rization and Evaluation 

Characte ri za tion and evaluation o f the germplas m are 

important for the proper utili zation of the germpla s m by 

sc ientists a nd plant breeders. While these data are 

part i cu larly import ant for the user and for the 

ma nagement and regenerat ion of the ger mpla s m, they are 

not vital for day to day running o f the seed store . The 

data are used f o r preparing 1 ists of tho se accessions 

which have been o r will be g rown out, f o llowing 

assignmen t of pri or itie s by the curator . They are also 

referred to before attemp tin g r egene ration, in order to 

select the mo s t appropriate method and conditions. 
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~.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 Co re Operations 

(1) Accession Ide ntification 

The accession identi fi cation number is requir ed to link 

the seed accession in the genebank to all the inf orma tion 

held on that accession . It is thus essent ia 1 that a 

number i s allocated as soon as the accession and 

accompa nying information are received . 

The identification of species mu st be verified in order 

to ensure that within the gene bank suitable seed 

ger min at ion test procedures and seed regeneration 

e nvi ro nments are provided and that the accession i s 

correctly id entified on the seed li s t for di stribut ion 

purposes, but verification should not delay the banking 

operatio ns . In some cases . the iden ti fication of the 

access i on may need to be altered at some t i me after the 

initial receipt of the accessio n. 
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(2) Number of ( t r ue ) Seeds 

The e s timate o f the number of s eeds with i n t he acce s s i on 

is a vital piece of manage me nt informatio n and will 

de t ermine : 

(a) whether the access ion ca n be a ccep ted into long 

term storage without prior multiplication (if 

viability i s acc epta b le) ; 

(b) the di s tribution pol i cy for the accessio n ; 

(c) the numbe r of seeds ava i l able f or monit ori ng 

tests; 

(d) how much space is re qui r e d for the accessio n 

within the long-term see d store; and 

( e ) the date o f next re ge neration. 

The number o f seeds will re quire constant updating t o 

preven t the accession beco min g depleted . The estimate i s 

I ik e ly to be derived from the to tal wei ght of se eds 

d i v ided by an estimate o f mean s eed weight adj usted by a n 

estimate of purity . The rule s of the Internati on a l Seed 

Te st in g Assoc i a ti o n (ISTA) pr ov ide a reliable method for 

de riving an es tima te of 1000 s ee d weig ht from which the 

mean seed we i ght can be ca lcu late d, but in addition 

go od ma n a gement wo ul d e ns ure that a c he ck i s made that 

the e s timated number of s eed s remaining is r ea s onable 

when a cce ss i o ns ar e moni to red and/or a s ample 

d i stributed . 
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(3) Accession location within the store 

Locat ing accessions is essent ial for all core gene bank 

operations . for various reasons some acce ss i ons wi I I be 

depleted in size (e . g . through distribution ) or r e moved 

(e.g . discarding duplications): thus empty spaces will 

occur within the store; and these should be filled to 

make optimum use of the space available. 

(4) Viability 

The viabi I i ty of accession s , /that is, the proport ion of 

true s eeds in the accession which a re estimated to be 

a live a nd capable of producing plants,/ is a key factor 

affect ing genebank operat ions. The viability of the 

ac c ess ion will determine whether the accession requires 

reg e neration, whether it can be put on the seed list, the 

potential storage life of the accession and hence 

indirectly how fr equent ly accession viability shou ld be 

monitored. The estimate of accession viability will 

require periodic updating; it should s how the result o f 

the most recent accession viability monitoring test. 
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4.3.3 . 2 Information on Access i ons Derived During Their 

Incorporation into Collections 

The objective of this operation is to incorporate each 

acce ss ion into the long term seed store as soon as 

possible in order to r educe to a minimum the lo ss in 

viab i 1 i ty and reduct ion in potent ial seed longevi ty which 

can occur during the pe r iod preceding incorporation into 

the long-term store . Before conside ring what accession 

management information is required during this ope r ation, 

it is necess a ry to determine a seq uen ce of the component 

activities, for examp l e, as s hown in Table 4.1. The 

accessio n is p l aced in the drying ro om immediately upo n 

receipt and should be entered into the lo ng- term seed 

s tore as soon as possible thereafter. When all the 

information on acce s si o n quality IS available, the 

accession is added to the seed li s t and becomes ava ila b le 

for distribution . 
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Table 4.1. Sequence of component operations to 
incorpora te accessions: 

ACTI ON 
RECEIPT 

VER I F I CATION 

DRYING 

II 

:1 

THRESHING 

ESTIMATE 
MOISTURE 
CONTENT 

,- CLEANING 

L I 
PURITY 

PACKAGING 

I 

INFORMATI ON 
Allocate seri al number, 

Date of receipt . 

Despatch a ll relevant 
collec ti on information 
toget her with herbarium 
s pecimens to taxonomist. 

PRECAUTIO~S 

In sec t infestat io n~ 
Seed treated chemic­
cally? Do seeds and 

documen t ation match? 

Location in drying room . Open container to 

Cancel location in 
dr y in g room, add date 
of thre s hing. 

Record moist ure content. 

Provide estimate of 
number of seeds within 
access i on. 

Provide es timat e of 
empty seed fraction, 
reduce estimate of 
total seed number. 

No. of containers, 
type of conta in er, 
batch no. of containers . 

I 5 1 

allow seeds to dry, 
but prevent mixing 
of separate 
accessions 

Keep discarded 
material for seed 
health analyses . 

If seeds too moist 
for long-term 

storage then return 
to drying room for 

further drying 

Keep discarded 
material for seed 
health analyses. 

I f too many empty 
seeds then r et urn 
for further 
cleaning . 



STORAGE 

ESTIMATE 
ACCESSION 
VI ABILITY 

ADD TO 
SE ED LIST 

DESPATCH 
SAMPLE 
FO R 
DUPLI CATI ON 

Date of s tora ge, locat ion 
in store of all 
co nt ai ners. 

Recor d all Details of the 
test(s ), 

Reduce e s timate of t o tal 
seed number by number 
of se eds removed to 
estimate viability. 

Es timate regeneration 
interval, decide da te of 
first monitoring test. 

Allo cate accession number , 
indicate distribution 
policy, no. of s eeds 
available for di s tribution 
and monit oring a nd 
minimum no. of se eds 

required fo r regeneration. 

Record ins titut e at which 
accessio n duplicat e d, 
despatch all information 
with duplicate sample. 
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Sample seed s at 
random, overcome 

s eed dormancy in 
germina ti on tests . 

Do not add to 
seed list if 
insufficient 
seeds, 
insufficient 
viabi 1 i t y 

verification of 
species not 
ava ilabl e . 
dupl icates 
existing 
accession o r 
outside remit 
of the 
coll e ct i on. 



4.3 . 3 . 3 Information on Monitoring Accession s and the 

Long-Term Seed Store 

The management of shelf - space within the store interacts 

with the management of indi vidual accessions. The 

location of each accessio n (and if the accessio n i s 

contained in several containers, the loc at i o n of a ll 

containers) must be documented in such a way that this 

information is easy to retrieve. I t is an important 

function of management to make f u ll use of all storage 

s pa ce available. Consequent ly , it is necessary to know 

whe re the empty spaces occur on s helve s in ord er that new 

accessio ns can be allocated a bank lo cat ion until every 

location i s occ upied . 

The it e ms whi c h require monito ring from time t o time are: 

(1) the l ocation(s) in th e store; (~) the number of 

see ds; ( 3) the moisture co ntent; and (4) the v iabili ty. 

Ther e are f our top ics concerning s eed viabi I i ty which 

mu s t be covered at this point. Firstly, when monitoring 

accessio n viability during storage it is nece s sary to be 

able to refer back to the results of all previous tests 

o f viability f o r thi s access ion - and particula rl y th ose 

carri ed out initially - to ensure that the mo s t suitab l e 
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conditions f or germination a nd breakin g dormancy a re 

provided within the monitoring te st . 

Secondly, it is necessary for the conditions and the 

results o f this accessio n viability mon it oring test to be 

recorded and for the previous esti mat e of accession 

viability to be overwritten with the current es ti mate . 

Thirdly, this esti mate has been derived for th e purpo se 

of mak ing a decision as t o whether or not the accession 

can be maintained in s tore un t i I the next mo n itoring test 

date or whether the accession now requires regeneration. 

Fo urthl y, the esti mate of re ge neration int erva l and the 

intended monitoring test date must be pr ovided once the 

result of the initial accession viability te s t i s known 

and before the a ccess io n is added to t h e seed list . The 

r e a so n for this imperative i s to avoid th e possibility 

that accessi ons are added to the seed list with no 

allowance made by ma nagement to ensure thei r maintenance. 
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4.3.3.4 In f ormation on Accessions Required for and 

Derived During Regeneration/~ultiplication 

Accessions require regeneration as a result o f low 

viabi 1 i ty or in suff icient number of seeds. Thus the 

information which triggers regeneration is either the 

estimate of viability or the estimate of t he number of 

seeds remaining in store. The first act ion must be to 

indicate the temporary unavailability of the accession on 

the seed list. As a step, it is necessary to consider 

the possible alternatives to regenera t io n , since 

regeneration is a costly and risky procedure . Thus it is 

neces sary to check if the accession has been duplicated 

within another genebank for safe keeping and, if so, to 

ask for a check on the status of that duplicate (thus the 

location of the institute in whic h the duplicate is 

stored is required on the accession man agement 

information file), and to check whether a fresh 

collection of the accession could be made more chea ply 

(by contacting the original collect ors or suppliers. who 

also should be noted on 

information file). 
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4 . 3.3 . 5 Information Required for Distribution on 

Accessi o ns and on Cust o mer s 

When a request is received for seed sample s it is obvi o u s 

that the name and address of the cu st omer must b e 

recorded , together with a list of accession s requested . 

A decision must then be made as to whether each reque s t 

can be sat isfi ed and, if so, how many seeds should be 

s upp lied . This depends largely upon the degree of 

gen e tic variation wi thin the ac c ession, and po ss i bly 

accession viability . It is helpful for the acce ss i o n 

management 

policy for 

informat ion fi Ie 

each access ion 

to 

as 

note the di s tribut ion 

ins ome cases e . g. 

narcotics - the distribution ,may have to be restr i cted, 

a nd to specify how many s eed s s hould b e s amp l ed t o 

sat i s fy anyone request . A permanent record of the 

accessio ns distributed t o each custome r is also suggested 

to avoid abuse of the collection thr o ugh particul a r 

accessions being depleted as a result of repeated 

requests f rom one customer within a short period . 

Sufficient information within the acces s i o n management 

i n f o rm a ti o n fi l e s ho u l d be di s tr i buted toge th er wit h the 

s ample from the accession to the cu s t o mer. n a me ly 

access i on \·iabi lity. the p r op o rti o n o f e mpt\· . d orma nt and 

hard seeds , a nd t he s u gges t ed p r ocedure for obtain i ng 
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maximal germination together with the primary evaluation 

data and any information available on seed health and 

insect infestat ions . Finally the genebank may wish to 

reque s t i nfo rma tion gained during evaluation by the 

customer i.e. feedback information. 

4 . 3.3.6 Performance Reports 

An i mportant function of gene bank manag eme nt is to 

monitor and report on the operation of the genebank. 

There are several obvious performance criteria which a 

genebank manager wi 11 record i n a nnua 1 reports of the 

operation of the genebank. These in clude : 

-Total numbe r of acces sions in the bank; 

-Total number of accessions available for 

distribution (w ith detai Is for each species etc. I; 

-Number of accessio ns deleted f rom the se ed list i n 

the past year; 

- Number of accessions added to the seed list in the 

past year; and 

-Number of samples distribu t ed i n the past year . 

4 . 3 .~ Data to be Maintained 

In order to be able to provide the info rmatio n discussed 

before. the data re l ating to the various aspects of the 
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work of a geneba nk a re kept in five files; namely 

- passport and main data file 

-evaluation data fi l e 

-summary data fi Ie 

-genetic data file 

-storage data file 

Diagram show ing the in ter-re lation s of the se data files 

is presented in fig.4. 1. 

4 . 3.4 . 1 Passport and main da ta file 

This includes information relating to the identification 

of each accession in the genebank e.g. accession number, 

accession desig nation (name), botanical characteristics, 

origin etc . 

4.3.4.2 Evaluation data file s 

The files store the results of field and laboratory 

evaluation in a particular year. 

4 . 3.4.3 Evaluation summarv file 

This stores summary evaluation data for all acce ssio ns o f 

a particular crop from evaluations carried out up to the 

current year . This file is used to store the results of 
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stat istical a nalysis of r aw data maintained in the fi Ie 

mentioned in (4 . 3.4 .2 ) . 

4.3 . 4.4 Genetic data file 

This stores information concerning the pedigree and valid 

gene symbols f or a particular acc e ssio n. The ma i n 

sourc e s o f th is inf ormation ar e documents. 

4.3.4.5 Storage data file 

This con t ains all informat i o n about the l ocat io n and 

storage charac t eristic s of the access i o ns in the 

gene bank. e . g . weight of seeds in sore . germination 

ability. If there are sub - samples of the same accession, 

due to large seed quantity , a li st of all locati ons of 

sa mples a r e cross -r eferenced to this r ecord . The 

location o f the conta in er in the stor e is g i ven by th e 

fol lowing parameters : 

I) roo m numbe r 

2) c hest number 

3) s helf number 

4) row number on the s hel f 

5) column number on the she lf 

The organizat ion of the f i Ie s containing genet i c 

resources information a s pre s ented above allows the use 
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of the docu me ntation sys te m f o r preparatio n of seve ral 

I i sts for geneba nk management, for example: 

-Sowing l ists for multiplicat ion . These are prepared on 

t h e basis of quantity of seeds (less than a defined 

mini mum) and the viab ility (l ess than a defined minimum 

for a part icular cro p ) . The syste m p rint s a l ist of 

a c cess i ons and their location in the s to r e. 

-S eed distribution l i s t s . Receipt or d i s t r i buti o n of 

access i o n s is noted in t h e docu me nt at ion sys te m wi th 

automatic c orrection of the quanti t y of se eds in the 

s torage fi l e . 

-fi e ld books. Once access i ons ha v e been s elected for 

fi el d experiments, the system prints a field book, 

in cluding the list of accession names and numb ers, their 

or d er in experimental pl o ts for each replication an d 

headings f or rec ordi ng obse r vations a t field . 

4 . 3.5 Manageme n t Descriptors 

Fro m the above discussion it becomes evident that 

geneba n k manager s require ac c urat e . timely a nd relevant 

information o n the quality a nd qua n tity o f acces sion 

sto r e d, storage s paces and s t o ra ge t e chno logy , current 

holdings to run the genebank properly . This im plies that 

informat i o n releva nt for geneba nk managers be main tained . 

To be of value . the nat ure of the info rma ti o n sho uld not 

be crop speci f ic which would then be useful In the 
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co ntr o l a nd ma n age ment o f al l p l a n t ge rm p l as m. This 

section discusses the management desc r iptors that s hould 

be incorporated in order t o meet inf o rmat ion ne e ds of 

gene ban k manage r s . The n eed for manage ment descriptors 

has a l so bee n recogn i ze d by a wor kin g gro u p (o n barley) 

of t he UNDP/lBPGR European Co - opera t ive Programme for 

Co n s erva t i o n a nd Ex ch ang e o f Crop Ge net i c Resources. 

Con s id e ring th a t a ccess i o n s c an differ In th e ir 

r equ i reme n ts for successful ma i ntena n ce and rege nera t io n . 

i t was recommended that appropriate man age ment 

descr ip to r s be deve l oped (UNDP/IBPGR 1 9 8 3 ) . 

Th e f o ll owin g I i s t of d esc r ip t o r s h as bee n agreed u po n by 

the parti c ipants of t he workshop a fter considerab l e 

discussion : 
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ACCE SSION DATA 

1. A CCESS I O~ ~CMBER 

Thi s number s erve s as a un ique identifier for 

access i o ns a nd i s a ss igned by the c ura tor when the 

a ccessI on is entered into th e gen ebank . Once 

a ss igned thi s number shou l d never be r eassigned to 

another access i o n in the co ll ection . Eve n if an 

a cce s sion i s l os t, its acce s sion number is not 

p e rmitted fo r r e -u s e 

2 . DATE Of COLLECTION 

Date of original collec tion . express ed numerically 

( in the f or mat yyyy/mm/dd) 

J . ACQUIS I TION DATE 

Date whe n the sample is r eceived by th e geneba nk. 

expressed numerically with format yyyy/mm/dd 

4. PRINCIPAL ATTRIBUTE 

Main justification for preservat i on of the 

particular accession in the geneba nk. The states 

will be defined by ind i v i dua l curators 

5 . GE NETI C STATUS Of SAMPLE 

Th e genetic bas i s o f the mat e rial fr o m whi ch t h is 

accessio n wa s col l ected 

6 . LETHAL ITY /STER I LITY PRESES T 
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Presence of spec ial ge nes requiring attention 

dur ing regeneration 

7 . DISTRIBUTION STATUS 

Indicates the availability of 

accession 

1 

2 

Freely avai lable 

Limi ted distribut ion 

completed 

until 

seeds of t his 

regeneration 

J Time I imi t before distribut ion requested by 

don o r 

4 Part of specia l collection for which there is 

no agreement to make samples available 

5 Other rea s ons specified in NOTES (descriptor 

16 ) 

8. DUPLI CATION 

Information about where this accession can be 

obtained 

8 . 1 DUPLICATED IN ACTIVE COLLECT IO NS 

Name of Institutes 

8.2 DUPLICATED IN BASE COLLECTIONS 

Name of Institutes 
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SAMPLE DATA 

9 . SER IAL NUMBER 

:-.lumber used to identify samples of the ac ceSSIo n 

number from different regeneration cycles . The 

s tates for this descriptor have to be exact l y 

defined by curator s depe nding on the organization 

of genebank 

10. INITIAL DATE OF STORAGE 

Date wh e n thi s seed samp le was placed in storage, 

expressed numerically in the format yyyy/mm/dd 

11 LOCATION OF SEEDS WITHIN THE STORE 

Indicates the exact lo cation of each container of 

an access ion within the seed stor e. The s tates for 

this de sc riptor have to be de fined ex act ly by 

curators depending on the manne r in which the seed 

s tore is organized 

12 VIABILITY TESTING 

Note : It i s recommended t hat at an ab so lute minimum 

the results of the init i al and most recent 

te s t be kept 

12 . I DATE OF INITIAL SEED TESTING 

Da te when th i s seed s ample wa s f i r st t es t ed . 

expressed numerically 

12.2 INITIAL SEED VIABILIT Y 
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12. 2. I 

12 . 2.2 

NUMBER OF SEEDS TESTED 

NUMBER OF SEEDS GERMI~ATED 

12 . 3 DATE OF MOST RECENT TEST 

Date when this seed sample was l ast t ested . 

expressed numeric ally 

12.4 SEED VIABILITY FROM MOST RECENT TES T 

The most recent estimate o f seed viabi lit y , 

expre ss ed numerically 

12.4 . I 

12 . 4 . " 

NUMBER OF SEEDS TESTED 

\[MBER OF SEEDS GERMINATED 

12.5 DATE OF NEXT TEST 

Date when this seed sample s hould next be 

te sted, expressed num e rically 

12 . 6 REFERE NCE TO COM PLETE VIABILITY TEST DATA 

Reference to complete data in eit her paper or 

computer fi les fo r all seed test ing about t h is 

accessio n 

IJ STORAGE CONTAINER 

Cod e used to indicate the t ype of container u sed 

for thi s sample when various containers are u se d in 

the genebank . The s t ate for thi s descriptor must 

be defined by the curator dependin g on the 

cont ain ers used . 

I~ SEED MOISTURE CO~TENT 

14. I ESTIMATE OF SEED MOISTURE CO\TE~T 

Percentage moisture content expr esse d 
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numerically on a wet weight basis f rom the 

resu lt s of determination by a standard method. 

(Usually this is measured only when seeds are 

first placed in sto re, but if change i s 

suspec ted , e . g . due to leakage of contai ners, 

further determinat i on may be nece ssary . ) 

14.2 REFERENCE TO MO I STURE CONTENT DETERM I NATION 

DATA 

Reference to complete tes t data on moisture 

conte nt determination 

15 QUANTITY OF SEEDS IN STORE 

Approximate number or weight in grams o f seeds in 

this s ample 

16 THOUSAND WEIGHT 

~ote: used for inter-conversion of seed number and 

seed weight 

17 REGENERATION 

17.1 NUMBER OF TIMES ACCESSION REGENERATED 

~umber of regeneration or multiplications of 

seeds of t hi s sample since o ri gina l collection 

or introduction 

1-. 2 REFERE~CE TO CO~PlETE DATA 

Location of complete data referring to 

regeneration of this accession 

17 . 3 REGENERATION YEAR 
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Year when presence of principle attribute la st 

checked 

17 . 4 PRINCIPAL ATTRIBUTE CHECK 

A check of whether the main character{s) for 

which the accession IS preserved were 

mai ntained during regeneration 

18 NOTES 

Any specific information regarding maint e nance, 

germi nation, regeneration beha v iour or distribution 

of this accession 

4.3.6 Organization of Documentation Division at PGRC/E 

4 .3.6.1 Introducti on 

An overviews PGRC/E's activities, ex i sting information 

facilities, information users and their need s, germplasm 

information sources and services has been presented in 

ch apter two and chapter three. In this sect i on, 

therefore, disc ussio n is 1 imi ted to the act i vi ties of 

the Documentation Division ( it s component units and their 

functions) and the files maintained by the di visio n to 

fulfil internal and external needs for info r mation . It 

wi 11 be use fu l to r ecall some of the main features of 

PGRC/E mentioned earlier . 
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4.3.6.2 The Documentation Division 

The Documenta tion Division has 

component units: 

the following four 

1. Germp l asm Accessio nin g and Da ta Acquisition (GA) 

2 . Data Compilation and Pre pa rat i on (DCP) 

3 . Da t a Entry and Correc tion (DEC) 

4. Data Process ing, Ret ri eva l and Research (Data 

Ma nage ment) (DM) 

[n the Germplasm Accessioning (GA) Unit new l y acq u ired 

germplasm is accessioned in t he mas t e r book; a uni que 

accession numb er is given to eac h germplas m sample, a nd 

the germplasm i s f orwarded to the concerned conserva t ion 

un it . A form i s in use to facilitate proper informat ion 

flow between the units involved in the pr ocess . The 

va r ious section s of the Ce nter a l so use different form s 

to hand ove r data to the Unit. 

The main task of the Data Compilation an d Preparation 

(DCP) Un it is the collection and compi lation of 

informa ti on, mainly passpo rt data, f rom all po ssib le 

sou r ces. One problem ident ified in th i s connection is 

the existe nc e o f many col lections donate d with little 
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documentation/informat i on . 

into the computer, a form 

For f acilitate data entry 

con s ist ing of all pa sspo rt 

descriptors is prepared. During compilation and 

preparatio n , data are converted, added, deleted, or 

combined depending upon the particular sit uations 

encountered . For smooth exchange of information and 

ens u ring data standardization among sections of Ce nter, 

th e o th e r sec t i o n s a l so u s e t h e f o rma t u se d by t he 

Documentation Division . 

The basic activ i ty of the Data En try a nd Correction (DEC) 

Un it is t o e n ter data i nt o th e c omp u te r u s in g d BASE + 

software . Before the data a r e s t ored in the database, 

printouts are generated and sent to th e sections from 

which t he data originated for verificatio n suc h as 

character i zation, evaluation , s eed proces s ing, and 

testing data . For crop a nd local i ty re f erences t he 

division has recent ly developed a progra m to detec t 

i n co r rect dat a entr i es . 

F i nal l y, t h e Da ta Man a gemen t Uni t is responsible for 

genera l management of the database whic h includes all 

pr oc e ssi ng and retrieval activities a s well as provi s i on 

of data reque ste d by plant breeders and other users of 

ge rmpla s m. It al so assists research oper atio n s and 

p rod uces seed lists and catalogues . The library and the 
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photographic lab o ratory a lso be l o n g t o thi s Unit. 

4. 3 . 6 . 3 File s ~ a i ntained by the Document a tion Di v i s i o n 

The variou s fi l es in u s e at pre sent In the PGRC/E 

Documenta ti on Di v isio n are as f o llows: 

FI LE NAME NO. OF TYPE NO . OF NO . OF 

FI LE S DATA DESCR . RECORDS 

PGRCE 1 Passport 29 32000 

SEED: STR See d s to rage 

and Testing 23 277 55 

SEED : CHR 30 Cha r acterizatio n crop spec i . 14110 

& e valua tion 9- 31 

PGRC: COLN 1 Summary of PGRC/E 

ho.1dings 6 75 

SEED : REF 1 Crop Reference 5 119 

LOC:REF 1 Loca lity Re fer . J 552 

SEED : DES 1 Se ed Despatch 1 1 41 

SEED:REC Seed Acqui s iti on 12 23 
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4. 3 . 6 .4 Descriptors (Field Names) 

4 . 3.6.4.1 Descriptors of the PGRCE file 

1 . ACC : NUM = Accession number 

2 . CROP NAME = Crop name ( scientific or common english 

name) 

3 . SPECIES = Species 

4 . GENUS = Genus 

5. FA~ILY = Family ( the family t o which a given crop 

\ germplasm belongs) 

6 . LOC : NAME = Local name 

Local name o f the cultivar . I nclude i n b r ackets 

the language eg o teff (Amharic) . 

7 . COUNT : ORIG = Country of Or i g i n 

8 . ADM:REG = Ad ministration region/Province 

9 . AWRAJA = Awraja/District 

IO.WEREDA= Wereda/Sub-district 

I I. LOCALITY 

The village o r f arme r associatio n fr om wher e the 

c ul tivar is brought 

12.LONG : LAT = Lo ngit ude - l atitude locater 

Longitude latitude measure of the village as it is 

read from a map 

13.ALTITUDE 

I - ~ 
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14 . COLL:INST = Collecting Institute 

'.1 ent ion the part icular inst i tute which co llected the 

accession 

IS.COLLECTOR 

The t eam or individual who collected the cultivar 

together with the coordinator numbe r 

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

17.S0UR:COLL = Source of collectio n 

I=Field; 2=Backya r d ; 3=farm Store/Threshing place; 

4=Market;5=Agricultural Institute; 

6=~atural Vegetation; 7=Others ( spe cify) 

18. MATERIAL 

I=Seed; 2=Spikes; 3=Pods; 4=Others (specify) 

19 . DON:NUM = Donor number 

20.COLL:NUM= Collection number 

11 . GEN : STAT=Genetic status 

l=wild : 2=weed; J=primitive cultivar/landrace 

4=breed e rs line: S=advanced cultivar 

22 . TOPOGRAPHY 

l=swamp: 2=flood plain; 3=plain level; 

4=undulat ing: 5=hi lly; 6=hi lly dissected; 

7=steeply dissected; S=maintainor; 

9=others (specify) 

23.S0IL:TEXT=Soil texture 

l=sand: 2= s andy loam: 3=loam: 4=clay loam 

5=clay; 6=silt : 7=high o rganic 
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24.S0IL : COL=Soil colour 

1 =b lack : 2=br own: 3=red: 4=oran ge : S=ye II ow 

6=others (specify) 

25 . DRAIN . =Drainage 

l=poo r: 2=moderat e : J=well drain ed : 4= excess i ve 

26 .S0IL PH 

27 .SAM:T YPE =Sample Type 

l=single plant; 2=pure line/clone; 

3=populati on /m i xture; 4= other ( spec if y) 

28 . S0W :MONT =Sow ing Mon t h 

The month expresse d numerically; and in c l ude in 

brackets whethe r it is in the ea r ly/middle /l ate of 

the mo n t h. Use gregoria n calendar . 

29 .HAR : MONT =Har ves ting mo nth 

4.3 . 6.4 . 2 Descript ors of th e SEED:CHR file 

1.ACC:~UM=Accessi o n number 

Ide n tification number give n by PGRC/E 

2.REF : ~UM=Ref erence numb er 

Former accessio n number of se lected componen t 

3 . DAY :FL R1 0=D ay to 10% fl oweri ng 

Counted as number of days from sowing t o 10~ of 

plants in fl ower 

4. DAY : FLRSO=Dar to 50~ flowering 

Counted as numbe r of days from sowing to 50% o f 
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pla nt s in flower 

5.DAY : FLR90 =Day to 90% flowering 

Counted as number of days from sowing to 90% of 

plants in f l ower 

6 . DAY : MAT50 =Day s to 50% mat uri ty 

Counted as number of day s fr om sowi ng to 50% of th e 

pods per plant ar e completely dry and s how no more 

green colour 

7 . STEM: CLR =Stem colo ur 

Vi s ual mea s urement taken dur i ng early veget a tive 

s t a te at the midd l e part o f the plant (L=light 

M=medium D=dark G= g reen P=s light purple 

PP=int e nsive purple) 

8 . LEAF : CLR =Leaf colour 

Visual measurement t ak en during early veg e tation 

state at the mid d le part of the plant, 

ego LGP (light green with purple ) 

9 .LEAF : IDEN =Leaf identification 

Vis ual measurement taken during flowe ring at the 

middle part of the plan t . Symbols t o be u se d are 

(3=almost no lo bes : 5= lo be d leaf: and 7=deeply 

lobed) 

10 . DI S : STR ESS=Di s ea s e stres s co nd iti ons 

Special trait the accession po ssess es to resi s t 

dise a ses 
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II . PLT:HEIGHT=Plant height 

~ean of the measurement of five plants height at 

different places in the plot in cm . 

12.~O:PRIM=Primary branches 

Mean of the counting at five plants 

13.~O:SECN=Secondary branches 

Mean of the counting at five plants 

14.NO : POD:PL=Pods per plant 

~Iean of the counting at five plants. Tag the plants 

f or laborat or y characterizatio n 

IS.LODGING 

Visual mea surement of the susceptibil i ty to l odging 

taken at maturity, comparable to a percen t age scale . 

The symbols to use are 

l=almost no 3=sl igh t S=intermediate 7=heavy 

9=very heavy 

16 . STEM : DIAM=Stem diameter 

Mean of three meas urements in mm. per plot after 

harvest 

17.SYNCHR:MAT=Synchrony of maturity 

Visual measure ment of the ripeni ng of the pods with 

in the single pl ant. Symbols to be used are 

(l =synchr ono us 3=intermediate 5=non synch ronous ) 

18 . ANGL : BR =Angle of branching 

\' isual mea s urement taken during flowering at the 

middle part o f the plant. Symbols to be use d are 
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(l=very erec t 3= intermediate 5=right angle or 

more) 

19.5HAT:PERC=Shattering percent 

Es timati on of the percentage of seeds lost due to 

s hattering 

20.PLOT : UNIFO =Plot uni formity 

Visual measurement during flowering stage of the 

phenotypical appearance. Symbols to be used are 

(SL=single line(pure) ABC =three compone nt s) 

2 1 .~UM:SEED:POD=Number of seed/pod 

Counted and recorded as an average on five randomly 

se l ec ted plants at maturity stage 

22.LEAF : HAIR=Leaf hairiness 

Presence and absence of hairs on the upper and l owe r 

parts of the leaf, at three weeks after sowing 

23 . A~THO:PIG=Anthocyanin pigment 

Presence or absence of anthocyanin pigmentation on 

the vegetative and floral organs 

24.SPIK:DEN=Spike density 

Number of spikelets counted i n IOcm internodes of 

the rachis in the central part of the spike. Symbols 

to be used are 3=lax (60-70mm) 5=intermediate 

( J5-60mm) : =dense ( 20-35mm) 

25 . SP IK:LEN= Spike length 

Length in cm fr om end of upper inter-node of stem to 

top 
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26.SPIK:SPIK=Spikelets per s pike 

The total number of s pi ke let s per s pike 

27 . SPIK :WID=Spike width 

Measured in mm . in th e middle par t betwee n the 

bo rder s of profile 

2S.TSW 

Thousand Seed/Gra in Weight 

29.KERN:LEN=Kernel length 

Leng th of kernel in mm . between two pointed end s 

30 . KER~ :W ID=Kernel width 

Width in mm . at the midd le point 

31 .KERN : COL=Kernel colour 

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

Some of thes e descriptors ma y only occ ur in anyone 

record . 

4.3.6 . 4.3 Descriptors for SEED:STR file 

1 . CROP NAME 

2.ACC : NUM =Acce ss ion number 

J . STRG: DATE =Storage da te 

4 . COMP : Nl~ = Compartment num be r 

5 . BOX SIZE ( " A"= 30*2 4cm " B"= 30 * 12cm "C" =4 5 * 24 cm 

"D"=45 *12 cm) 

6 . BO X : \ l~= Box number 
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7 .DATE:INT:TEST=Date of seed testing 

8.VIAB:TEST=Viability test 

Initial and the mos t r ecent t es t result 

9.NUM:SEED : US EDP=Number of seeds used for the t est 

previously 

During the first and the most recent test period 

IO. NUM:SEED:GERP=Numbe r of seeds ger minated previously 

Initial and the mo st recent test re s ult cou nt 

11 .N UM: USEDC =Number of se ed used for the current tes t 

12 . GEN:COM=Genetic composition 

Homogeneous/heterogeneous 

13.BATCH:NUM=Batch number 

Se rial number used to iden t ify s amples of the 

acc ession number fr om diffe re nt regeneration cycle s 

14. KUM : GE R= ~ umber of seeds germinated 

From c ount of the current test result 

lS.VIAB:PERC= Via b i lity percenta ge 

From the cur rent te st result 

16.NEX:DATE =Next test date 

17 . SEED : MOIST =Seed moisture 

See d moi sture content determined a fte r drying 

I S . ~ETH : CSED = Tes t method used 

19.DRY : COND =Drying condition 

Tem per ature a nd relat ive humidity 

10 . TOT : NC~ : GER=Accumulated total number of seeds 
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, 

ger min a ted 

?1 . TI~E : GEN = ~umber of times accession r egenerate d 

22 . NC~:SEED:STOR=\umber of seeds in sto re (same as the 

sampl e type) 

J3 . REMAR KS 

4 . 3 . 6 . 4 . 4 Descri pt ors of PGRCCOLN fil e 

I . SPECIES 

2 . PGRCCOLN =PGRC Collection 

3 . 0THER I NST=Oth e r in st itu t ion coll e cti o n 

4 . DON ATED 

5 . REPATRI ATE 

6 . TOTALC =Total col l ect i o n 

4 . 3 . 6 .4 . 5 Desc r i p to r s o f SEED:REF fil e 

I. CROP NA ME =Co mmo n Eng li s h name 

2.LOC : NAM E=Loc al name ( l a ngu age ) 

3.S PECIES 

4. GENUS 

5 . CROP TY PE 

Cere al/beverage/fibre/pu ls es/tuber/ o ilcrop/ 

spice/v e g e table/fruit/br owse 
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4.3 . 6 .4. 6 Descriptors of LOC :REF file 

1.AD~ :REG=Administrative region/province 

2.AWRAJA=DISTRICT 

3 . WEREDA=SUB-DISTRICT 

4.3 . 6 .4. 7 Descriptors of SEED:DES file 

1. CROP TYPE 

~ . ACC : ~UM=Accession number 

3.AMT:REQ=Total number of seeds /amount in grams requested 

4 . S0URCE : Source of collection 

From active collection/base collection/short term 

colle ct ion/ or Excess 

5 . DATE : DES=Date of despatch 

6.~CM:TOT:SAM= Nu mber of total sample 

7 . GIVENTO 

Full details of the indiv idu al/institution address 

8.PCRPOSE 

For multiplication/characterization/research/ 

exchange/regenera t ion/duplication collection for 

sa fety 

9 . REG : SITE=Regeneration site 

Da ta about the appropriate si te for regeneration and 

important test resu I ts 
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IO . FEEDBACK 

Response o f germplasm users 

I 1 . "OTE 

~.3 . 6 . 4.S Descriptors of SEED :REC file 

I .CROP TYPE 

2 . S0URCE 

Where the accession came from such as collection! 

mult i plication! regeneration! exchange! don a tion ! 

r epa tri atio n! breeders materia l! population s plit 

3 . ACC : NUM =Access i o n nu mbe r 

4.REF:~UM=Reference numb e r 

Former access ion number of the selected compon e nt 

5 . SAMPLE STATUS (YES!~O) 

5 . 1 FUL:,lATU=Full maturity 

5 . 2 MECH : DAM =Me ch a ni ca l damage 

5 . 3 SHRIE=S hri ve li ed 

5.4 PES:DAM =Pes t damage 

5 . 5 FCMIG=Fumiga t ed 

5 . 6 HOMO:Homogeneous 

5 . 7 SAM:WEIG=Sample wei gh t (gms . ) 

6 . RD1.\R K 
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5 . 0 SCOPE 

CHAPTER FIVE 

IMPLEMENTATION STRATEGY 

This appl ied research study has as its goal to address 

practical problems. Therefore, biodiversity re l ated 

institutions and governme nt author ities can benef it fr o m 

implement ing the proposed system . This chapter discusses 

general considerations and activities in vo lved in system 

development and implementation . 

5.1 GENERAL CONSIDERATIONS 

5 . 1.1 Centralized Versus Decentral i zed Approach 

All pa rticipating ins t itutions sho uld preferably adopt a 

c ommon methodology for data entry, data storage and 

reporting. It implies that all the part icipants use the 

same or compatible terminology s o as to ensure efficient 

and effec tive communica tion amo ng them in respec t o f 

system design and networking . 

This commonality can be achieved by one of two means . 

The first is by storing data at one site onl y. In this 

way. all the data must be entered in the s ame format and 

stored in the sa me format . Data can then be retrieve d 
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using a single searc h l anguage. The second is to have 

databases at several locat ions but to force each one of 

them to adopt the same approa ch in data entry and 

storage . This does not necessary imply use of the same 

software , but it would certai nly be advisable to do so . 

The seco nd method would need to en s ure transportability 

of data between the inst i tutions and to avoid duplication 

o f data. 

5 . 1 . 1 . 1 The Cent ralized Approac h 

ADVANTAGE 

-avoids duplication of hardware and computer 

personnel 

-guarantees a common approach to data storage and to 

what information is sto red . 

DISADVANTAGE 

-a central site storing all data may requ ire a much 

larger computer and/or disk space than would be 

required if the data were decentralized . Thus the 

final hardware cost may in fact be greater than it 

would be in a decentralized approach. If new ta s ks 

cannot be assigned to existing staff , i t may also 

need some more people to maintain it . 
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-The site might be remote to at least one of the 

participating institutions. This may cause 

unnecessary de l ays in getting information to and 

from the institution and so lead to r eduction in 

the use of the facility. It ca n also involve large 

amount of expenditure for participating members to 

ge t hooked to the centra l rese r vo i r . 

-It may promote feelings of impersonality . Some 

institutions may not feel part of the project and 

so lose in cent ive to participate. 

-In the event of major cata s tr o phe, all informat Ion 

could be lost in one blow. 

5.1.1.2 Decentralized Approach 

ADVA~TAGE 

- Only need hardware to service the needs of each 

participating instituti ons . This may mea n the 

difference between an expe nsive mini and a cheap micro . 

It may also mean not having to buy any hardware , since 

many of the institutions surveyed already have existing 

hardware that ran different software . 
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-A feeling of active participation is more likely to be 

achieved among the participating in sti tutions if each 

has its own computin g faci liti es . 

-More immediate access to data will be possib le. 

-A major ca tastr ophe in anyone institution would not 

affect data available in the ot her institutions. 

DJSADVANTAGE S 

-Dupl ica tion of hardware among th e institutions may 

incr eas e the overal l cost of the project. This would 

depend very much on the storage requiremen ts of each of 

the institutions . Duplication o f so ftware is general l y 

not o f suc h importance i.e. repeats of so ftware a r e 

usually cheape r than repeats of hardware . 

-Unless the same software is forced on eac h of the 

in s tituti ons, the re is a danger of l osing commonality in 

the co ntent of information stored and the way it is 

stored. This could inhibit ease of transfer of data 

between inst i tut ions, apar t from moving away from one of 

the original aims of the project. 

-There is the ris k of duplication of data 

-Each site requires personne l who understand the 

i ntricacies of the data being entered and the software 

sys t em used for data entry and retrieval . This ca n be 
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a large overhead if the person(s) is(are) dedicated to 

this job . Where there are existing personnel ta king on 

extr a dut ies at no extra cos t, ob v io u s Iy this is not a 

pr ob lem; but the survey did not indicate this situa tion . 

Given th ose two s i tua ti ons , the r esearc her recommends the 

fir s t approach because it is consistent to the goal o f 

de s igning the informat ion system . These are ( 1 ) to avoid 

unnecessary Rastage of time and resources in doing the 

same wo r k already performed by other re l ated inst itu tion 

(2) to serve as a n in s trument for the co-ord ination and 

int egra ti on of biodiversity related institutions by 

crea ting a conducive atmosphere such as facilitating data 

exchange, encouraging the ma int enance of commo n formats 

a nd compatible ma chine s an d so ftwa re; and (3) to en s ure 

and promot e efficient and effective pr ov i s ion of 

compl ete , timely, re l evant and accurate information o n 

bi odi ve rsit y com po nents and topics which is hardly 

possible to find at on e institut ion. 

On the other hand , cos t of terminals has go ne down these 

da y s and can not be something un justifiable compared to 

the b e nefits tha t can be derived fr om maintaining a 

central point . 
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5 . 1.2 Choice o f So f tware 

Software may ei t her be bought as an of f -the-shelf 

product, provided that it is possible to get a hardware 

which matche s , or a new package may have to be developed. 

There are argumen t s f or a nd against both the s e 

approaches . These ar e deta il ed below. 

5.1.2 . 1 Off-the Shelf Packages 

ADVANTAGE 

-These pac kages are generally produced for a large market 

an d so deve l opmen t costs can be spread ove r many 

potential inst a l l at i ons rathe r t ha n just one; they 

are , the r e f or e, c heape r tha n packages deve l oped for 

specif i c purpose . 

-They a r e intent i onal l y writt en as a genera l purpose tool 

a nd so su i t a varie t y of app li cat i ons . 

-They generally have easy to use report wr iting 

faci l ities that enab l e dif f ere n t report formats t o be 

gene rat ed . 

-~any allow the database to be re str uctured without 

modification to the softwa re . 

-~ost packages have an i nt er face t o a nothe r common I)' used 

high level language to allow fur the r tailoring of the 
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system to suit particular needs . 

DISADVANTAGES 

-The packages available may often do more tha n wh at may 

be nee ded f or a particular app li ca ti on . In this respe ct , 

one may end up paying more for the sof twa re than yo u 

would be th e case if a customize d solution were t o be 

developed . 

-Because pack ages are de s i gne d for genera l purpose use, 

th e y may run slowe r than a customized package would . 

This depends very muc h on the l angua ge use d f or 

compa ri son, machine usage, type of application, etc . 

-It t a kes up more computer memory . 

-Software support is ofte n harde r to ach i eve than wi th 

in -ho use written so ftw a re . If the packa ge i s purc ha sed 

an d then fo und uns uit able ther e is very often little 

that o ne ca n do than bearing the l oss and try anothe r 

solution . The o nly peop le who can modify the pac ka ge 

are the origina l supp li ers . Even if they are pre pa red 

to make modifications, those changes may be 

substantially higher than in-house costs . 
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5.1.2.2 Customized/In -ho use Developed SoftRare 

ADVANTAGE 

- So ftware written in house takes up minimum a mo unt of 

memory, runs f aster , and is easy to use. It does 

s pecific functions and it does them well. 

-If the software is written in-hou se (as opposed t o be in g 

contrac ted to some one normally responsib l e to the 

"company"), modifications can genera lly be made fairly 

quickly by some one proficient with the syste m. 

-Applications which have not bee n sa tisfied by 

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

DISADVA'JTAGE 

-De ve l o pment co st s a re hi gh where the software can o nly 

be us ed f or one application. 

-Ski l led pe rson nel are required to maintain the softwa r e . 

Apar t from logical errors in the programme itself, 

problems in th e initial design may soo n become apparent . 

Lack of generality ea rly in development ca n become a 

very serious and costly problem in late r stages . 
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The second approach is not tenable for the spec if ic 

appl ic at ion in mind i. e. Database Manage me nt Software 

(DB~IS) . DB MS is a syste m so ftwa re which i s co mp osed o f 

rel evant facilities to create dat abases . 

i s gene r a l and sophi s ticated in that 

This so ftware 

it is hardly 

possible to develop i n house . Eve n if it i s attempted 

and happened to be successf ul. it would not be feasible 

in terms of cost out l ay as it involves la r ge amount o f 

expend iture to be absorbed by a single package . 

5.1.3 Sizing the Database 

Attribute lists f or al l the entities involved ha v e b een 

de tai led in the previous chapte r. Fro m the sample record 

gene ra ted for eac h o ne of th e entiti es , agai n, a n 

e s timate of the reco rd size is possi ble . The volume o f 

records may al so be es timated from both the survey 

fi ndings a nd through in f o rmed guess . Thus, the tot al 

total size of the database is computed by multiplying the 

indicated numb e r of rec or ds for each data base by the 

space required for a sing le record of the same databases 

(see table 5 . 1). In this connec ti on . however . it is 

essential to note that the estimate cannot be exact . The 

purpose here is just to avoid the ri s k of having devices 

either o ne of too small o r too large storage capacity 
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which results ineff i cien t use of storage space . Fr om 

table 5 . 1 we can see that t he overall s ize of the 

databases for al l t he enti t ies is huge i .e . about 

462 . 35"1B . 

TABLE 5 . I EST I MATES OF POTENTIAL S I ZE OF DATABASE IF ALL 
RECORDS WERE FIXED LENGTH AND NO GROWTH 
FACTORS HAVE BEEN APPLI ED 

Database 

TPARK 
TFAUNA 
TFLORA 
TGPLAS M 
TB I BL I O 
TINST I T 
TEXPERT 
SUM TOTAL 

Storage s pace 
requir e ment 
for a record 

W 
6000 CHAR . 
6000 CHAR . 
5500 CHAR . 
8000 CHAR . 
1000 CHAR . 
1500 CHAR . 
1500 CHAR . 

Expected 
no. of 
record 
ill 

25 
10000 
3000 0 
3200 0 
35000 
30 
100 

Tota I 

(a * b) 
o . 15MB 
6 MB 

165 MB 
256 MB 

35 MB 
0.05MB 
O. 15MB 

.\62.35MB 

5 . 1 . 4 So ft ware Re comme ndat i ons and Sugge st e d De ve l opment 

Appr oac h 

5. 1.4.1 Software Recommendat i ons 

It is not the researcher's intention at this stage to 

pro pose a specific package, but merely to indicate the 

opt i ons a\·ailable . A detailed investigation still remains 

to be do ne to fully a nd exactly define the requirem e nt s 

of the propo s ed system before a final selecti o n can be 

made . 
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A few features of the databases discu ssed be low rule out 

several of the cheaper packages include : The system 

should be capable of 

-storing and manipulating records of variab le 

length . 

-being portable, that is, run on more th an one 

computer should the initia l computer prove to be 

not adequate . 

-supporting backup and recovery facilities . 

An accurate costing of the package is not also possible 

at this s tage. A further briefing with developers and 

users of the system is required to discuss finer details 

to ensu r e that any package t ha tis purchased can 

accommodate a ll needs. Detai Is of validations, 

extrac ti on methods, some internal values of attributes, 

report formats, scree n designs are just a few of the 

matters to be clarified to guarantee that all users of 

the system have the same perspective of what it can do 

f or them . It is desirable that users meet prior to 

ca l ling in an outside consultant or software supplier to 

agree on as many of these areas as possible. This will 

not only minimize devel opment time but considerably 

reduce the cost . 
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5.1.4 . 2 Suggested Development Approac h 

If the decision to develop the databas e s has been made, 

the following steps s hould be taken : 

-determine the co nt en t of the databa ses as fully as 

possible; this has been partially done already . 

-de t ermine t he l engt h and for mat o f a ll data it e ms; 

this includes deciding which field s wil I be 

rep ea ting (this has also bee n attempted but sha ll 

be revised and refined). 

-determine what va l idation checks can be done as 

data are entered into the database or a re modified . 

-determine i n what orde r data should be entered : t he 

data mos t likely to occ ur in every source document 

s hould be made to be e ntered first . 

-divide data into logical groups; menus can be used 

to direc t t he user to entry o r modifi cat ion of 

these data . 

-determine screen la yo uts for data entry to make 

the process as simple as possible . The operator 

s hould not have to r eso rt to memory o r large 

ma nual s to determine what to do next . Th i s may be 

i nfluenced t o s ome ex t en t by how the data are 

curre ntly recorded on paper . Scree ns should match 

data preparation shee ts. 

-determi ne what and how data are to be ex t racted . 
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-determine wh ether the data made available from 

requests to be displayed on the screen . on a 

lineprinter or both . 

-determine the format of any reports r equired . 

-provide reasonable estimates of the number o f 

records likely to be processed. 

-obta in agreement among users on the re quir ed 

features . 

Once the system has been well defined and understood by 

a ll involved, the system can be either put up for t ende r 

or a systema tic search can be made of availab l e so ft wa re 

packages. Either approach will involve a very close 

evaluation of several systems. 

must : 

The potential syste m 

-mee t all needs as determined above 

-be readily maintainable either by the supplier o r 

a local expert to cove r those inevitable forgotte n 

items or inconveniences 

-be economical in di sc space 

-be simple to use 

-be within budget limits 

-be capable of meeting future growth requirements 

-b e preferably tr a nspo rtable to se~eral computers . 

195 



5 . 1 . 5 Hardware Recomme ndations 

From estimates prov ided and detai l ed i n Table 5 .1. the 

tota l figu re for disc requir eme nts for all entity types 

involved has b ee n derived . The int erpretation of the 

tab le is that if data from all es timated relevant sou r ce 

docume nts known to date were entered into a computer 

sys tem the data wou ld occu py l ess than 500MB. To t his 

must be added some allowance for system overheads : b u t as 

th e figures already provide for overhea d s a 500MB hard 

disk space wi II be adequate to be g in wi tho The growth 

rate o f the databases is difficult to estimate as t ime 

series data were no t colle cted . Howeve r. from consu lting 

expert sta ff, it wo uld seem reasonable to a ppl y a growt h 

rate of a t l eas t 10% annua ll y . T his impl ie s that every 

yea r d i sc requir emen t s would be ap proximately 500, 550, 

605 . 666,733MB assumi ng that the syste m to be des i g ned 

sho uld meet requir e ment s for the n ex t five years (see 

table 5.2) . Thus in fi ve years time the total dis k 

requ i remen t s wo uld be a bo ut 733 MB. 
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TABLE 5.~ DETERMISATIO~ OF STORAGE REQUIREMENT OF THE 

DATABASES DISCUSSED FOR FIVE YEARS TIME 

disk space growth at total 
requirement 10% disc 

space 
requ i rement 

end 
~ beginning of year of yea r 

I 500MB 
2 500MB 50MB 550MB 
3 550MB 55MB 605MB 

4 605MB 61MB 666MB 
5 666MB 67MB 733MB 

The data entry has to be made efficient . Moreove r, ta s ks 

may have to be performed simultaneo u s ly and researchers 

and decis ion makers normally can tolerate a delay rate of 

a week and a day respectively . Working on the above 

premises, it is r ecommend e d that a multi-user terminal 

system with two reasonably fast printers of goo d print 

quality be provided f or . In a multi-user system 

different users can simu ltan eous ly use the system. 

For detai ls about the recommended configuration type, 

however . the body in charge of develo ping the system 

(developers) shall prepare bid documents/request for 

proposal and evaluate. In the mean time, getting 

consulta nt's assistance would be advisable . 
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5.1.6 Considerations in Procuring the System 

5.1.6.1 Evalua tin g the System 

-system's life time 

-reliability (performance of the e ntire system as 

we ll as that of the components) 

-expandability of the system 

-system ' s documentation (evaluating for it s 

completeness and und e rstandability at all levels -

programming, user manual, and hardware). 

5 . 1.6 . 2 Vendor An a l vsis 

Since computers are available from numerous sources, the 

body in charge of procuring the system needs to consider 

vend or characte r ist ics that can affect future 

sa ti s faction with the sys tem. Important considerations 

include: 

-vendor stab ility and expense,and 

-maintenance suppor t 

5 . 1.6.3 Contract with the Hardware and Software Vendo r 

It i s the o nly reasonable assura nce that t he product will 

perform as described and the o nly pr otection if it does 
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not. The contract should s pecify in detai I a product 

description, acceptance criteria. the test period . 

payment terms and maint enance ag re ements . 

5 . 1 .6 . 4 Co s tIt ems 

Cost componen t s s uch as site prepar a tion costs (if there 

is no place t o accommodate in any o f the par t icipat ing 

institutions) , sys tem costs (purc hase costs , ongoing 

cos ts, s taff costs), and data tran s fer costs need t o be 

taken into accoun t s . In respec t t o data transfer , for 

data of e ither cassettes o r floppy disks, the sys t e m at 

each institution must ha ve the appropriate peripherals to 

read them . 
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5 . 2 I MP LEMENTAT ION ACTIVIT I ES 

5 . 2 .1 Fi l e Co nv e rsi o n 

The costs involved with conversion vary almost directly 

with the number of manua l records held for wi ldlife 

spec i es , and cons er vati o n areas a nd n umb e r o f re f e r e n ce 

and refe r ra l sources t o be incorporated i n the databases 

together with the length of the record (in characters). 

Before conversio n , fut u re a n ticipated needs sho u ld be 

co nsi d e r e d . 

In our case the si tuat ion is suc h that some of the 

existing data/files are in card form, some in document 

form, some others are in machine readable form . All 

shou ld, however, be a va il a bl e in mac hine r eadab l e f orm . 

Th i s r e qu ires advance consider a tio n and 

follow in g . 

5 . 2 .1.1. Method 

hence the 

With regard to file conversion we have two alternative 

methods t o consider, namely, one time conversion (full 

convers i o n ) and ' as required' conversion. Applying one 

time co n version in anticipation of a full-scale live 

operat io n would in"olve interrupt ions of regular work. 
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However, it has the adva nta ge o f economy of time. In 

as required' co n ve r sion , r ec ords are co n ver te d to th e 

new system only as and when required by the new system in 

oper at ion. 

of the two alternatives, the later approach is 

r ecommended, f o r it is not f easi ble to conve rt all 

reco rds a t one shot and there is no ser io us time 

limitation. 

Wh a tever methods is chosen, it is best to doc ument the 

vari o us procedures in a conversion procedure manu a l. 

This manual ca n be used for training and as a reference 

manual for the personnel in vo lved in the co nver sio n 

process, 

5 . 2 .1.2 Major Activ iti es 

The first ac ti vi ty t hat the body in charge of developing 

(developers) s hould comple te when undertaking a 

c onversion project is to extens i vely weed out duplicate 

and other unnecessa r y records . Thi s wi II redu ce the 

number of re cor ds that mu s t be converted a nd lower the 

number o f item s th a t must be handl e d, which will re sult 

in a less expensive and more ti me ly co mp let i on of the 

project . Additional activities in the convers i on process 
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may include the time and personnel needed to remove each 

item fr om the s helf. Simi larly. time and personnel will 

be ne ed ed to regi ster or input data about t he entities to 

be incorporated to the system . In brief, the tasks of 

file conversion may involve the following activi t ies : 

-Identifying, organizing, and weeding the required 

manual document 

-Manual description of th ese data to the 

requirements of the newly developed sys tem 

-Checking of the manually trans c ribed data 

-Data ent ry 

-Proof listing 

-pr oo f reading and conversion 

-Entry of collected data 

-Computer related activities to proof listing 

procedures and file organization 

5 . 2.1 . 3. Reguired Eguipmen t /Supplies 

Job aids such as proced u re manuals, user guides and 

handbooks, booklets of codes, tables, menus; work s tation 

eq uipment (such as filing equipme nt s , waste bins . 

furnitur e) ; input and output forms and documents are 

a mong the required materials that s hould be provided. 

Further. encoding mach ines required for data conversion, 

dis ke tt es for the data and sufficient computer time t o 
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sort . merge and organize the various source and f or matt ed 

files. a nd micr o fiche readers are among tho se which 

sho uld be made available . They can either be obtained on 

rent from commercial agencies o r be purchased. 

5 . 2 .1.4 Control Sys t e ms 

In addition to the already existing procedures . there 

should a l so be methods by which individual s are made 

re s ponsible for work and aud it controls . According ly, 

daily entries must be counted a nd assembled into classes 

for review by supervisors and there sha ll be record of 

total s o f data coming in a nd going out for c o ntrol 

purpo ses . 

5.2.2 Installation 

5.2.2.1 Environmental Concerns 

The selection of the room and layout o f computer 

equipment requires carefu l considerat i o n . In addition to 

space for initial and future equipment and maintenance 

ac cess , adequate s pace must be provid e d for operating 

per so nnel and f o r storage o f s pare parts, t est ing 

equipments. form s, paper, and o t her data pr ocessing 

suppl i es . 

203 



Electrical requiremen t s should al so be cons ider ed as per 

the speci fi c ation of the vendo r who sup p lies the hardware 

and the software . Further, dust protection devices for 

the disket tes and air cond itioning for both the 

operating pe rsonnel and for the computing equipments (the 

computer, d is k drives and printer) may also be necessary. 

5 .2.2.2. Se c uri ty 

Here th e co ncern shou ld be with regard to physical 

security (b u i lding constructed of fire proof mate r ia l s; 

fire protection methods and devices, physica l access 

contro l by loc king doo rs, main entrance and windows, and 

the 1 ike) . The hardware and softwar e sec urity 

requirement s are also essentia l though they s hould be the 

concern of the vendor and shou l d be specified in the 

vendor selection. 

Once the abo ve considerations are duly taken care of, the 

next task is insta l lat ion of the hardware and the 

s oftware, which is also the responsibi lity of the vendor 

and the institution's designated staff . However, upon 

completion this should be checked and approve d by the 

walkthr oug h committee. 
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5.~.3 System Testing 

Testing shou ld be considered from three angles;namely: 

functional te s ting; performance testing; and quality 

testing. 

5.2.3.1 Functional Test in g 

The purpo se s hould be to discover functional faults, if 

any . The recommended procedures for this are careful 

selection of cases and in spec tion . Programming personne l 

an d users should hypothesise di fferent views of 

vulnerab i lity of the system to di f ferent types of errors . 

5 . 2.3.2 Performance Testing 

Here the aim is to find ou t how weI I the syste m meets the 

syste m' s requirements and other measure of effectiveness 

and design aims suc h as exec ution time, response time, 

average time to pr ocess a g iven type of transaction, etc . 

To this end, therefore, performance parameters (measures 

of effectiveness and efficiency) should be identified. 
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5.2 . 3.3 Oualitv Assurance 

Qua l i ty here refers to exce li enee or fi tness of the 

system to sa tisfy the desired goals . This is, agai n , 

confir med by develop i ng first quality para met ers and 

seeing to what extent they are sa tisfied by the new 

sys tem . Hence, the need f o r ident i fying the esse nt ial 

quality paramete rs. 

General ly , a walkthrough committee of higher caliber 

personne l ( composed of members fr o m the part icipat ing 

inst i tut i ons) is recommended to organize the t est ing and 

r eview the test case results. 

5.2 . 4 Acceptance Test 

Once the new sys tem is tested and corrected for any 

erroneous findings in the co ur se of the test, the n ext 

s te p would be to conduct acceptance testing. This i s the 

l ast chance to ve rify that the system meets the 

requireme nts of the system to be developed, before 

completely relying upon it. Acceptance test should take 

place during the initial operational period . 

Acceptance test may be performed in one of three ways . 

nam e ly, One-time acceptance t est; Paralle I funning 
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acceptance test: and Pi lot operat ion acceptance test . 

From these alternatives, one time acceptance test i s 

recommended. to be later confirmed by a pilot operation . 

5 . 2.5 Maintenance 

Maintenance refers to two aspects : fir s t when so me part 

becomes out of line and requires repairs and second when 

the syst em fails to operate at a steady state and this 

requires some change (adjustme nt ) . For both the abov e 

cases, th e recommended action is to have maintenance 

contract with local computer dea le rs . Note, however, 

that maintenance involves post implementation evaluation 

of the system by users or/and external bodies other than 

those who participated in the implementation and 

documentation for updating the system according to the 

changes made. 

5.2.6 Personnel Requirement and Training 

5 . 2.6.1 Requirements 

The sys tem requires at the minimum two experts to 

analyze. extract and verify data items from the original 

documen ts in a form appropriate fo r data entry: two 

search assistants ; one system analyst : two programmers : 

and four data entry clerks . 
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5.2 . 6 . 2 Se lecti on 

The selec ti on of personnel capable of effectively 

performing all the required function has much to do with 

the s uccess of the project . For selectio n, app ropriate 

c riteria of qualification, expe ri ence, e tc. s hould be 

a dopted. Among the criteria, experience and 

quali fi ca tion in biodiversity and r e lated areas a nd 

ap ti tu de test performance are to be given relatively more 

we i ght in addition to the r elevan t knowledge and skil l in 

computer a nd /or information science . 

5.2 . 6.3 Training 

The train ing th a t the staff of the developing 

i nstitutions receives is crucial to the success of the 

s ystem . 

a re: 

Some of the facts to be to be co nside red here 

-Trai ni ng sess ions are bet t er cond ucted on a 

co ntinual ba sis rath e r than having a s ingle 

trai nin g session , s ince it will allow s taff to 

exper i e nce and experiment with the system so that 

they can formulate qu es tions and become 

comfortable with the system. 
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-Structured training sessions for all staff 

members concerned is more effective than 

hierarchical structured training, with superviso r s 

trained fir s t and then asked to train their sta ff. 

-Training shall be provided by the vendor at least 

for selected personnel who are responsible for the 

operat ion of the system and who will then train 

other staff . 

-Training programs should include materia l on the 

operation of the terminals (disk operating system 

a nd others) in addition to the systems basic 

application (the selected DBMS) . 

-Biodiversity information users should be oriented 

to the features of the new system in order to 

alleviate any anxieties concerning the new system. 

5.2.7 Project Management 

For achieving the anticipated benefits from this project, 

the establishment of a body for monitoring the 

implementation is suggested . The body, which we may call 

steering committee, s hould consist of permanent and 

interim members from all the participating institutions. 
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CHAPTER SIX 

SUMMARY AND RECOMMENDATIONS 

6.1 SUMMARY 

Bi odive r sity i s the totality of diversity in genes , 

species , and ecosystems of a region. Genetic diversity 

refers to the var i ation o f genes wi th in spec i es. This 

covers distinct population of the same species or geneti c 

variat ion within a population . Species diversity refers 

to the variety o f species with in a re g ion. '!Ta xonom i c 

diversity " and/or the numbe r o f s pec i es in a r eg i o n -its 

species " richne s s"- are/is used t o measure s pec ies 

diversity in a given region. Eco . ystem diversity is [he 

diversity a mong systems in a given area (often at 

nationa l or regional level) . 

The s he e r variety of bi o logical resources has en o rmous 

value. From both wild and domesticated components of 

biodiversity, humanity der i ves all of its food and many 

medicines and industrial products . Biotic resourc es also 

se rve recreatio n and tourism . Besides these di r ect 

,-alues and bene fit s, biod iv e r sity pr ovides priceless 

ecological services (in protect ing wat ersheds, cycl ing 

nutrients. comba ting eros ion, enriching soi l, regulating 

water flow, tr app ing sedi ments, mitigating poll ut ion, and 

control lin g pest populations). 

210 



\ 
The unknown potential o f genes . species. and ecosystems 

diversity represents a never ending biological frontier 

of inestimatable but certain l y of hi g h value. A div erse 

array o f genes, species , and ec osys tems i s a r esour c e 

that can be tapped as human need s and d e mand s change . 

The many va lues of bi od i ver sity and its importance for 

development s uggest the need to con se rve biodiversity. 

The degradation of natural ecosystems and habitats . and 

the l oss o f their characteristic s pe cies diver s ity, a r e 

occurr ing in near ly every part of th e globe as human 

population an d their s ys tem expand . Today, the rate and 

scal e o f environmen t al changes brought about by human 

ac ti vities ha ve increa sed to the point where a great 

spec i es may not have suf fic ien t time or space in which to 

migrate or adap t. 

Our information about and understanding of the Earth's 

biological diversity has s ignificant gap s which should be 

filled promptly through intensive and extensive 

researches. This l ack o f information hampers the abi lity 

to com preh end the magnitude of the loss of biodiversi t y . 

prevent further losses, and formulate s u s t ainable 

a lt ern ative s t o resource depletion. Loss o f biodiversity 

is a problem; conserving biodivers it y is the science to 

understand th e problem and propose solution : and 
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efficient information manage men t . dissemination and 

environmental education is the means of getting s oluti o n s 

implemented. 

There is a contin uin g need for re sea r c h on biodiversity 

that improve our knowledge base and our manageme n t 

capacities, an d leads to the development of new ways for 

people to live with and not at the expense of their 

b i o logi ca l r es ources . Biodiversity con s ervati o n re se arch 

has three aspec ts; namely the socio-economic, the 

cultural and the biological aspect. 

The overall object ive s of the socio-economic re s e a rch 

agenda are to i den tify socio-economic factors l eading t o 

the loss o f biodiversity with in a country; to determine 

the role of international economic instituti ons and 

trends that support this deplet ion; to el u cidate the 

principles operan t in cases of successful development and 

conservatio n; and to develop and t est economically viable 

mechanisms for slowing resources depletion and 

stimulating conservation. 

The fact that biological diversity has been also lost as 

a result of social (cultural) processe s . and will 

u l timately be con s erved only through adjustments in these 

proc e s ses ma ke s i t nec e ss ary for carr y ing out 
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conservat i on research in a cultural co ntext. F i na II y. 

the biological ecological aspect o f conservat ion research 

has objectives to gain a better and more complete sense 

of "what is out there"; how to protect and us e it in a 

sustai nable manner, and how to re s t ore it . Improving the 

abi lity to ga ther, organise, communicate, and apply this 

basic biological information/knowledge also falls under 

biological conservation research . 

To enha nce the availab ility a nd application of scie n tific 

in f ormation for the purpose of managing and conserving 

biologica l dive r si ty, re se arch on developing comp ut er 

data bases a nd inve nt o rie s, s etting up and s tren gthening 

information ne tworks, the use of remo te se nsing and 

geographic informat i on systems for agro-ecosy s tem 

monitoring is very helpful. 

As conservation faces grea ter competition f o r resources, 

the need for coordination and s har ed information to 

prevent dupl icat ion of effort becomes paramo unt . To 

se l ect and design new reserves, efficiently man age and 

mo nit o r existing r eser\·-e s , take ad vantage of 

opportunities for sus t a inable land use and r estoratio n, 

and coor din ate ex-situ conserva t ion ef f orts , resear chers 

an d administrat o rs must ha ve access to informat i on on the 

classification , distribution, c ha ract e r istics . st atu s, 
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and ecological relationships of species. Much of this 

information, if it exists. is scattered and difficult to 

obtai n. The development of computer databases and 

inventories could help in overcoming this constraint. 

The data from remote se nsing techniques , coupled with the 

wide ra n ge o f capab ilitie s of GIS to manage attr ibut e an d 

graphic data, offer unprecedented opportunities to assess 

and monitor ecosystem pr ocesses . 

As the need for scientific inf o rmatio n o n biological 

d iversity grows, and as the vo lu me and qua l ity of 

informat ion increase . scientific networks must keep pace. 

The effectiveness of all scienti s t s depends in large part 

on their access to professional colleagues and to 

inf or mation in thei r field. 

Ethiopia, with extensive a n d uniqu e highlands together 

with their isolation by the rift valley . has world 

importance for the diversi ty o f its domest icated and wi ld 

f loral and faunal genetic var i ety and species . The 

endemic fauna and flora of Ethio pia include 23 out of 361 

bird species. 31 out of 27 7 terrestrial mammal species . 

9 out of 201 reptiles. :? 4 out of 63 amphibian species . ~ 

out of 150 fresh water s pecie s 7 ou t of 3:? ~ butterflies. 

and at least 1150 out of 6000 plants. Res earc h into the 

214 



wild f auna and flora is relatively recent and as a result 

the flora and fauna of Ethiopia are not yet completely 

known in numbers and class ification . Wildlife 

co n servat i o n init ially focu sed on the larger fauna with 

t h e conservat i o n of flora and s mall fauna associated 

incidentally. About 32,000 km.sq. or 2 . 7% of the country 

i s under strict protection (i . e . national parks and 

sanc tuarie s) , although only two of the nine nation al 

parks are gazetted . 

Though prot ec tion o f wildlife was given prop e r attention 

by the gov e rnmen t, resul ts have not been upto expect a t ion 

for various reasons among which the unsustainable high 

rate of human population growth a nd natural resource 

consumption, the s teadily narrowing spectrum of traded 

products from agriculture, forest ry , and fisheries, 

economic systems an d pol ici es that fai 1 to value the 

environment a nd its resources. inequa lity i n the 

ownership , management and fl ow of bene fits from bot h t he 

use and conserva t ion of biological resources, 

defic i e n c ie s in kn owledge of nat ural ecosystems and th e ir 

innumerable co mp one nt s and its proper application, legal 

and institutional systems that promote unsustainable 

exploitation, drought, economic systems and policies that 

fail to value the environment and its re s ources . and 

fa i I u ret 0 sen sit i z e the pub I i cab 0 1I t the \" a I u e s 0 f 

215 



ecosystems and wildlife. failure to deyelop an alternate 

s ource of fuel. inefficient exploitation of wildlife 

products, and absence of efficient and effective 

i nformation support syste m are the major ones. 

The wide range o f agro -climatic conditions and the 

Ethiopian farmers' traditio n al method of conserving and 

utilizing germplasm have contributed to the existen c e of 

c r o p g ene ti c d i" e rsity in the c o untry . Thi s i s at 

present subject to ser ious genetic erosion and losses due 

to various reasons amo n g which displacement of indi geno us 

landra ces by exotic o nes, predominance of genetically 

unifo r m crop variet ie s and developments in agriculture 

are major ones . 

Resource planners and policy makers, 

admini s trators and decision makers, 

conservation 

researchers, 

internati ona l academics, environmenta l engineers 1 

development agencies, local healers and pharmaceutical 

companies, agencies and people concerned with nut rition, 

tour ism agencies an d tour ists, exte n s ion workers and 

farmer s , pe o ple interested on forage . min istry of 

informat ion, internat iona I conservat i on organizat ions and 

genetic resource centers . information se rvice cent e rs a nd 

informati o n people , and the general public are the main 

potential u s er s of biodiversity informat i on . J n 
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characteris t i c u se rs ran ge from highly educate d (in 

biodiversity field as well as ou t side it) to the 

illiterate. In their information seek i ng beh a viou r. 

again, some req u ire detailed data o n a regular basis a nd 

so me others l ess detaile d data very occasionally . 

Existing biodiver s ity sou rc es (publ ished and unp ubli s hed 

documents) are adequat e but they are dispersed or not 

pr o perly o r ganized, and as a r es ul t user s have problems 

of access to the m. Except at PGRC/E where se rvices are 

rel ative ly better, others have less efficient and 

ef f ective se rvic es . In genera l , however, the survey h as 

indicated the following pr oble m situations p r evailin g i n 

all the institutions : lack o f trained pe r son nel, lit tle 

profe s sional incentive t o em ployee s in charge of 

d ocume nt a tion a nd information ce nters, lack o f finance, 

l ack o f the required s oftwar e , sta nd ard iz at i o n probl e ms 

a mong systems in use by the institutions s ur veyed, 

inhibiting policies, an d lack o f perce pti o n o r awareness 

o f the importance for improved informati o n system by the 

management and the community . 

On the otherhand, the su r vey revealed that almost all the 

in s titutions s urveyed have at least the basic information 

facilities such as compu ter and essenti a l accesso r ie s 

wh i ch i s promi s ing to set up informat i o n networks and 
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data exch an ge . At prese nt. however . though they are 

pe r forming related wo rks . the i nsti tu tions surv eyed are 

not coordinated among them se lves . Due to th i s the r e i s 

duplication o f work and r esu l tant wast age of r esourc es . 

t ime and effo r t. 

The main purpose of a comp ut erized inf ormatio n sys t e m is 

to make information available to the users accor din g to 

their needs . An important aspect of systems de sign 

involves establishing database ( s) which consis t s o f thre e 

pha ses i.e. assessing th e f eas ibility of the system; 

designing the database : and or ga nizin g access to the 

information syste m. 

Carefu l database design is esse ntial fo r a variety of 

rea so n s in c l uding data redundancy, appl i cation 

performance. data independence . data security , a nd ease 

of programming . The two mo s t common database design 

methodologies incl ude normalization and da t a structuring 

and the entity-relationship methods . 

Database design using the entity relati ons hip model lists 

the entity types i nvolved an d t he relatio nshi p among 

them. .-\ n entity is an object, real or imaginary, which 

can be thought of as having a distinct and identi f iable 

existence . Entities are described ac cording to their 
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attributes . An attribute 1 S any property or 

characteristic of an entity which . individually or in 

co mbin a tion with othe r attribute s . provides descriptio n 

or view of the en tit y tailored to a particular 

environment . The entity types identifie d during the 

s urvey are Conse r vatio n Area(National pa rk), Wild- anima l 

spec ies ( fauna), Trees and Shrubs (F l ora ) , and reference 

and referral serv ices . 

The software selected to design the prototype IS 

Mi c r o I sis . Micr o Isis i s a genera li zed system desi gned 

for t he ma nagement o f mac hine re adable textual databases 

i.e to build. manip u late. maintain. and retrieve records 

fro m s uc h dat abas es . It is a DBMS software which is 

distribut e d free of cost to non-profit organizations ; 

s upports mul ti-user l oca l are a netwo rk (LAN ) 

applicat i ons; has gr owing number of users in Africa and 

dif fer en t parts o f the wor ld; is used for deve loping 

bibliographic, f ac tua l, and object-oriented databases, 

and has advanced programmin g facility to write CDS /ISIS 

pascal interface programs . 
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6 . 2 RECOMMENDATIONS 

6 . 2 . I I ntroduct io n 

Irreplaceable genes, species, and ecosyste ms are 

disappearing at an unpreced e nt ed rate. I mmediate act i on 

is needed to defen d these threatened 1 iv in g re sou r ces; t o 

reform the policies t hat lead to / invite s uch loss es; to 

conduct inventory and study o f resource use in key 

ecosystems and regions; to monitor changing and impeding 

threats; to mobilize funding: a nd to support nationa l and 

grassroo ts conservation initiatives . 

for these actions to be executed there should be 

executing body . However, in Ethiopia the r e is as yet no 

such body officially de signate d as biod i versity center 

and ne i ther does exist any biOdiver s it y con se r vation 

strategy formulated and in use . Gi ve n t h is s ituation, i t 

is hard ly poss ible that a ny effort made towa r ds 

conserving and ma n aging bi od i versity be 

successfu l/eff ective . I n vie w of the fa cts me nti oned 

above a nd al s o r evealed from s ur vey ana l ysis and 

literatures review, it is recommended that 
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1. A nationa l biodiversity conservation strategy be 

drawn up a nd a national biodiversity center be 

o fficially de signated and made operati onal . 

2. A national biodiversity information and 

monit o ring system be desig ned and developed. The 

prese nt work can se rve as a basis for the se 

actions to be init iated. 

Unti 1 biodive r sity conse r vation becomes a stated national 

po l icy goal, inve stments will n o t be ta r gete d t o 

developing the national human, technological. and 

institutional capacity required to save, study, and u s e 

susta in ab e biodi \'ersi ty. 'lor wi 11 the appropriate pol icy 

environment be established . 

On the other hand, in the context of proposed conventions 

or agreements on bi odiver s ity, forest s, climate change 

which Ethiopia ha s ratifi e d. and th e in c reasing 

importance o f biodiversity co nservati on a s a criterion 

for development assistance , 

biodiversity conservatio n be 

i t is esse ntial 

in corporated into 

th a t 

th e 

national policies and p lanning to define and articulate 

nationa l as well as international biodiversity interests . 
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Various planning mechanisms can be u sed to promo te a nd 

integrate biodiversity co nservatio n in development. 

These include: National conservat i on s trat egy , forest 

action plans, environmental action plans, o r national 

biodiversity action plans. The latter approach 1 S 

recommended. The rationale for this are two : Firstly, as 

has been discussed biodiversity loss in Ethiopia is so 

serious that it should get part icul ar attention and 

secondly as an agrarian and pastoral society, the life of 

many Ethio pians depend upon biodiversity; if biodiversity 

be well cared f or, the living condi tion s of the citizens 

would soo n change. This becomes possible when 

biodiversity issues are given special attention and 

separate ly treated . In this respect, the following 

national biodiversity conservation s tr ategy is proposed. 

6 . 2." Proposa l for the Nationa l Conservation Strategy 

6.2 . " .1 Scope 

As the goa l of biodiversity conservat i on i.e. sup porting 

sustainabl e development by protecting and using 

biological resources in ways that do not diminish the 

country ' s variety of genes and species or de stroy 

importan t habitats and ecosystems, i s so broad , any 

biodiversi ty conservat ion strategy must also have a broad 

222 



scope . It has to ensure and/o r promote at lea s t the 

a chievement o f three goa l compone nt s . namely . sal'l ng 

biodiversity , s tudy ing it, and us in g it sustainably a nd 

equita bly . 

Saving biodiversity means t ak ing s teps t o protect genes . 

spec ies, habi tats, and ecosystems. The best way to 

maintain spe cie s i s to maintain their habitats . Sa vi ng 

biodiversity therefore o ft en involves eff o rt s to prevent 

the degradation of key natur al eco s ystems and t o manag e 

and pr otec t them effect i ve ly. However, mea s ure s to 

maintain di versity on l and an d in water that have alr e a dy 

been disturbed . re store lost spe cies to their fo r mer 

habitats . an d pre s erve spec i es in geneban ks, z oos , 

bota nic gardens, and other of f -s ite (ex-situ) facili t ie s 

must also come under this st rategy . 

Study ing biodiversity means documenting it s co mpo s it io n , 

distribut ion, s tru c ture, funct i o n; under stand in g the 

roles and functi o ns o f genes, s pecies, and ecosyste ms; 

grasping the c omple x link s betwee n modified and nat u ral 

syste ms, and using t hi s understanding to 

s ustainable de ve l op ment . I t also mean s 

awareness of biodi,-e rsity ' s values . 

suppo rt 

buil d ing 

provi di ng 

op por t unities f o r people to ap preciate na ture ' s variety , 

integrat ing b i 0 d i 1- e r si t y 

) ') , 
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issues int o educa t i l)na I 

" 



curricu la. and ensuring that the public ha s access to 

information on biodiversity . especially o n devel o pments 

that will influence local situat i ons . 

Usin g biodivers it y s us tainably an d equitably means 

husbanding biological resources s o th at they last 

in def init e ly, ma kin g s ur e th a t biodiversity is use d to 

improve the cond iti on, and seei ng that th ese re s ources 

are s ha red equitably . 

The national biod i ver s ity conserva tion s tr a te gy mus t 

therefo re encompass concern f or at l eas t these three 

conserva ti on goa l compone nts. 
The 

thr 

obj 
6 .2.2.2 Key Strategi c Obj ec t ives to be Adopted 

aga 
The Na ti onal Biod i ve r s it y Co nservat io n Str a t egy needs t o 

have key strategic object i ves/deve l opme nt frame work to 
6 " .. 

be achieved ult i mately . Instrume nt al to achieving these 

key st rategic objectives , again, there are ot her 

subordinate objec ti ves with cor r espo ndin g ac ti ons a nd 
B ie 

in\'estme n t programs (if possible) . In vie w of this, the 
the 

following object ive s are recomme nded to be a dopte d . 
i t ~ 

re~ 

re i 
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I t is assum ed that government, throu g h it s po I ic y 

intervention, can create the in ce nti ves that facil itate 

or constrain loca l action where biodiversity is 

u ltimately co nserved . The secondary object ives and 

correspo nding acti ons rec ommended include the f o l lowing : 

(No te: Ind e nted items are recomme nded act i on s t o ach i ev e 

the s ubordina t e objec ti ve to whi c h they bel ong). 

Sub - objec tives and cor re sponding actions 

1 . Reforming exis ti ng publi c pol i c i es t ha t invit e t he 

was t e or misuse o f bi od ive r s it y . (Appropr i a t e actions 

to ach ie ve this s hall inc lude) : 

-A ba ndon fore s try po l icies that encourage resource 

degradation and the convers i on of forest ecosystems 

to othe r l ess va lu a bl e uses . 

-Reform po li c i es t hat has t en loss of biodiversity in 

fr eshwater ecosystems . 

2 . Ad o pting new public policies a nd accoun t ing methods 

th a t promote conservation and equ i table use of 

biodiversity 

- Asse rt national sovereignty over genetic 

re s ources a nd regulate their collection. 

-Stric tly regul a te the transfer of s pec ies and 

genetic resources and the i r release in t o the wild . 
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-Establish incentives for effective and equitable 

private sector plant breeding and research . 

-Mod i fy national income accounts to make them 

reflect the economic loss that results when 

biological resources are degraded and biodiversity 

is lost . 

3 . Reducing demand for biological resources 

-Provide universal access to family planning 

services and increase f undi ng to support their 

adoptio n. 

-Red uce r esourc e cons umptio n through recycling and 

conse rvation. 

-Audit the consumption of biological resource s to 

raise awareness of the balance between local 

consump t io n an d prod u c t ion . 

6 . 2.2.2 . 2 Adop t an International Policy Environment 

that supports Na t ional Biodiversity 

Conservation 

The impacts of ecosystem and habitat degrada tion reach 

beyond national boundaries. Climate regimes. river 

f lo,,·s. sediment deposition patterns . and migratory 

species are all affected. The interconnect ions in the 

world environment mean that biocli ,·ersity lo s s in one area 
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is liable to be felt wi de ly. As the whole world shares 

crop plants . medicinal plants, and ot her 1 iving resources 

an d due to the incre as ing interlinka ge of the global 

economy , these int erconnections are the st ronger. 

Sub-objec ti ves and corres ponding ac tions 

1 . Integrate biod i ve rsity conse rvation into the nat i onal 

economic policy 

-Deve lo p a principle an d policy of "nationa l 

ecological secu rit y " to ens ure that internati onal 

trade policies do not intensify biodiversity los s . 

-Faci litat e the e xc han ge and development o f 

tec hn olog i es for c on serving a nd us ing biodiversity 

sustai na bly . 

-Ensu re that the cou ntr y is free to decide whether 

t o adopt intel le ctual property ri ghts protection 

f or genetic resources and how strong that 

protection should be . 

2 . Stren g then the nationa l l egal fram ewo rk for 

conservat i on to complement the Co nve ntion o n 

Bi o logical Divers i ty . 

-Strengthen th e effect ivenes s o f existing 

nation al co nve ntion and treaties c ove ring the 

conservatio n of ecosystems, species, and gene s . 
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J. ~aking the development assistance pro cess a force f or 

biod i versity c o nser vat i on 

-Incorporate biodivers it y values into the criteria 

for choosi ng, designing, and evaluating development 

assistance loans and projects, and for assessing 

the country's economic performance . 

-Open the development assistance process the 

design, implementation, and evaluation of projects 

and the policies that guide them to public 

scr utiny, participation, and accoun t ab il ity. 

4. Inc r eas i ng funding for biod i versity conservation, and 

develop innovative. decentralized, and accountable 

ways to rai s e funds and spend them effectivelY. 

-Involve governments, multilateral develop ment 

agencies, and non- gover nment organiza ti o ns jointly 

in establishing new biodivers it y conservation 

funding sources and mechanisms . 

-Pr omote the use of trust funds or endowments for 

biod iv ers ity con se rv a tion. 

-Deve lop mechanisms to fund grassroots organizat ion s 

and i n itiat ive s . 
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6 .2.2.2.3 Creating Condi ti ons and Incentive s for Local 

Biodiversity Co n ser vation 

Local commu nities simply have no eco nomic incent iv e s to 

conserve biod iversity. In these commun itie s , the key t o 

succ e ss ful conservation is making s ure that they sha re 

the bene fits fairly and do not shoulder a 

di sproporti onate s hare o f the cos t s . 

Sub- ob jective s and corresponding actions: 

t. Correct ing imba lances in the control of land and 

re so ur ces that cause biodiversity loss and develop new 

re so ur ce management partnerships between government 

and loca l communities, 

-Redu c e pres s ure on fragi Ie ecosystems and wi ldla nds 

by us ing l and already under cultivation more 

efficiently and equitably . 

-Incr e ase incent i ves f or local stewardship of publ ic 

lands and waters. 

- Recognise the culture, knowledge, and desire of 

indigenous peop l e and suppo rt their efforts to 

ma in ta in t raditional practice s and adapt th em 

to modern pressures and cond i t ions. 

- Co mp e nsate individuals and lo c al communities who 

own o r depend on lands o r re sour ces t ake n for 

public purposes . 
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) Expanding and encouraging the s ustai nabl e use of 

products and se rvices fr o m the wi ld for local benef i ts 

-Recognise and quantify the local econom ic va lu e of 

wi ldproducts in de velopme nt and l and use pl an ning 

- Encou ra ge l oca l communities to explore 

oppo rtunities for developing a larger market s hare 

f o r wild products harvested sustainably . 

-Increase the local benef its of t ourism in na ' ural 

are a s - ,. e cot our ism " - ens u ret hat tau r ism 

clevelopment does no t r es ult in bi odiver s ity l oss or 

cultural conf l ic t. 

-Strengthen l oca l capacity for maintaining and 

ben efiting fr om cr o p an d varietal diversity . 

- Develop the role of t raditi o nal medicines and 

ensure their approp ri a te and sustainable use. 

3 . Ens uring that those who possess local knowledge 

related to genetic resources benefit appro priat e ly 

when i t is used 

-Promote recognition o f the val ue o f local know le dge 

and genetic re sources and affirm local peopl~s ' 

rights . 

-Base the collec ti on of gene tic re sources on 

co ntra c tual o r ot her agreements ensuring equit ab le 

returns to local pe o ple/community . 
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6.~.2.2 . 4 Managing Biodi,-ersity throughout the Human 

En ,. i ronm~ 11 t 

Clearly. the suc ce ss of b i odiversity conservation wi l l 

depend upon how wel l the ove r a l l landscape is managed t o 

minimize biodiver s ity lo s s . Human need s and activities 

must be reconciled wi th the maintenance o f biodiversity . 

and protected are a s must be integrated into natural and 

modifi ed surround i ngs . Farms, forests, grazing areas. 

fisheries , and villages belong on t he same p lann i ng grid 

as l an d res t oration pro jec t s , pro t ec t e d areas , an d 

spec i es conservat i on e f for t s . The sca l e of suc h efforts 

must be tailored to both ecological proce s ses and the 

needs and perception of l oca l communi t ies. This 

int egrat ive 

manag e me n t . 

appr oach IS he r e termed bioregional 

A bi o region is a land and wate r territory 

wh os e I imi t s a r e de fined not by pol it ical bo undaries. but 

by the geographical limits o f huma n commun i ties and 

ecological systems . 

S ub-o b jecti ~e s a nd corre sponding actions : 

1. Cr e ating the in s titut io na l conditions f o r b ioregional 

co n s er~ation and de~elopment 

-De~elop new me th ods an d mechanisms at the 

b i o r e gi on al l evel f o r dialogue . planning. and 

c onflict r e so lution . 
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-Give weak and d i se nfr anc hi se d groups the mea ns to 

i nflu ence how the bioregion ' s resources should be 

managed a nd di st ri bu t e d (encourage thei r 

part i cipa t io n ) . 

-Es t ablish i ntersect o ral and interagency ta s k forces 

to fac il itate b i oregiona l planning and actio n. 

-Establish bioregiona l information center s to 

hei g hten public awareness and suppor t biodiversity 

conservation 

Supporting bio d i ver si ty co ns ervation initiatives in 

the p r ivate secto r 

-Esta bli s h t a x i ncen ti ves f o r co nse r va ti o n 

-Suppor t the e s tab l i s hment of priva t e b i od iversity 

conservation tru s t s . 

J . Incorporating biodiversity co nservation into the 

management of biologica l resources . 

-Incorpo rate biod i versity conservation practice s 

into the management o f all forests . 

- Promote agricultural practices that c o n s erve 

biodiver s ity 

-R estore degraded land s in ways that e nhance their 

product i v it y and biod i ver sity . 
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6 . 2.2 .2. 5 Strengthening Protected Areas 

Every effor t has to be made to preserve, conserve , and 

man age biodiversity . Protected areas, from large 

wi lderness reserves to sma ll s it e s f or par t icular 

spec i es , and reserves for contr o lled uses. will all be. 

par t of this process . Suc h systems of pr otected areas 

must be managed to t ake account o f a range o f ecolog i cal 

and human-induced changes . 

Sub objec ti ves an d co rr esponding a cti o ns: 

1 . Iden t i f ying nat i onal and internationa l processes f or 

str engthening protected areas and enhancing their role 

in biodiversity conservation. 

, 

-Conduct national revie ws of pro t ected area sys t e ms . 

-Prepare immediate an d l ong-ter m act ion to establ i s h 

and strengthen protected areas . 

-Undertake a national asses smen t o f presen t and 

future protected ar e a needs . 

-Promote internat iona 1 cooperat ion on protected area 

management 

Ensuring sustainab ility of protected areas and their 

contribution to biodiversity conservatio n 

-Broader participatio n in the design of protected 
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are a manageme nt plans an d expan d th e r ang e o f 

issues addressed by those plans . 

- Ex pa nd the ma nageme n t obje c tive s o f th e prot e ct e d 

a reas to in c lude the fu l l scope o f b i o di ve r sit y 

co ns er va tion , 

-E nha n c e th e ec ologic al a nd s ocia l va lue o f 

protected areas t hrough l and purchase a nd 

zo ning ou t si de th e p ro t ect ed are a and by prov i din g 

fina ncia l incent i ves f or co nse r va ti on o n a d j ac ent 

private lands . 

- Enh a n c e th e ec ol og i ca l a nd s oc i a l va l ue of 

pr o t ec t e d a reas by in c r easing th e b e nefit s to 

peo ple in and ar ound t he m. 

- Restore degraded lands withi n pro t ected a r eas and 

i n adjacen l lan d s a nd cor ri do r s . 

6 . 2.2 . 2 . 6 Con serv i ng Sp eci es , Popul at i ons, and Gen e tic 

Diversi t J' 

By almos t any r ec koning . the mos t ef fe c ti ve an d e ff ic i en t 

mechan i s m f o r conse rv ing biod i ve rs ity is to prev e n t t he 

destruc t io n or degrada ti on o f hab it a t . For co nse r ving 

the divers i ty of landscapes and ecosy s tems, ther e i s no 

alterna t ive . But a pa r t i cula r species or populat i on may 

bec ome a conservation targe t fo r var i ous reasons such as 

uniyue threats from overexploitation . pollut ion . or 
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introduced predators or compet i tors. During this time to 

conserve individual species . populations . and genes. 

habi tat protect ion wi II have to be complemented by a wide 

array of other techn iques . The op t ions range from 

species -management programs in the wi Id to off-si te 

pr otect ion in bota nic gardens, zoos, genebanks, and 

aquaria . Plants and animals conserved in botanic gardens 

and zoos can be used to restore degraded land s , 

reintroduce spec ie s into the wild, and re stock depleted 

po pulations . Fina lly , zoos, botanic gardens, aquarIa. 

and othe r suc h facilities can give the public a window on 

the natura l environme nt an d ex pan d opportunities f o r 

bas i c and app li e d re sea r ch. 

Sub-obiectives a nd corresponding actions: 

1. Strengthening capacity t o conserve s pecies, 

populations , and genetic diversity in natural habitats 

-Integrate the conservation of spec ies. population. 

and genetic resources into regiona l management and 

protected area reviews . 

-Use flag s lip (a list for species of signi fi ca nce 

at national and international levels inclu ding the 

status and conservation needs) species to increase 

support for conservation . 

-Improve and expand l ega l mechanisms to protect 

species . 
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2 , Strengthening the capacity of of f- site conservation 

facilities to conserve biodiversity, educa ti ng the 

public, and contributing to sustainable 

deve l opment 

-Strengthen crop and livestock genetic resource 

conservation , and implement the national initiative 

for secur ity and sustainable use of plant genetic 

resources , 

-Develop the nation's collect i ons of cultures of 

micro-organi s ms as an ex-situ (fungi, protozoa, and 

v i ruses ), 

-fi 11 major gaps in the protect ion o f plant genet ic 

resource (such as, forest trees , medicinal plants, 

ornamental and "minor" crops of loca l or regional 

importance) 

-Devel op the Plant Genetic Resource Centre/Ethiopia 

as a major and comprehensive off-site network for 

conserving plant resources (by encouraging to se t 

up also botanic gardens) , 

-Strengthen the conservat ion role of zoological 

parks , 

-Strengthen the role of public aquaria in the 

conservation of biodiver sity , 
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-Streng t hen collaboration among of f -s i te and on site 

conservation institutions . part l y to enlarge the 

role o f off-site facilities in species 

reintroduction, hab i tat restoratio n, and habitat 

rehabi l itation . Indee d , inst i tutions concerned with 

the conservatio n of bio l og i ca l d iversity must come 

unde r one common co-ordinating authority . 

6 . 2.2 . 2.7 Expanding Human Capacity t o Conserve 

Biodiversity 

Researc h, t ra in ing , a nd inf o r ma ti o n manageme nt h e lp 

expand the human capac i ty to conserve genes, species, and 

ecosystems . But even more important is expanding people ' s 

awareness o f biodiversity and apprecia ti o n of it s 

significance . As the German philo so pher Goethe observed 

"E Yer ), man i s g i ven only enough strengt h to complete 

tlose assignments of whose importance he is fu I I y 

convinced . " Conservat ion ca n succee d only if people 

understand biodiversity distribu t io n and value, see how 

it figures in their own lives and aspirations, and know 

how to manage bioregions to meet human needs without 

da mage , "A greening of the human mind must pre cede the 

greening of our Earth. A green mind is one that cares . 

sayes. and shares . " by 01. 5 . Swaminathan, former pre side nt 

of IL'C\, 
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Sub-objec ti ves and correspond in g act i ons : 

I. Increasing appreciation and awareness o f 

biodiversity's va lues and importance. 

-Build awareness of the importance and values o f 

biodiversity i nto popular culture . 

-Use the formal e ducation system to in crease 

awa reness about biodi ve rsity and the need for its 

conservation . 

-Integrate biodiversity concerns into education 

ou tside o f the classroom . 

2. Helping in s titutions dis se minate the information 

needed to co nserve biodi versity and mobilizing its 

benefits. 

-Establ ish or s trength e n nati on al and regional 

institutions providing information on the 

co nservation and potentia l values of biodiversity . 

From the survey, it becomes evident that PGRC/E 

stands by far bet ter than all the others in re spec t 

to information management, trained staff, 

information facilities , and information services . 

Therefore this centre would serve as the ~ational 

biodiversity informatio n Centre . This will 
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facilitate and make less expensive the 

implementation/development of the prototype 

information support system for 

b i odiversity studies in Ethiopia . The on ly 

adjustment required is to widen its scope from 

confining it se lf with domestic germplasm to other 

components of biodiversity such as wild 

plants, fore s t tree s , medicina l plants, forages, 

microbial, and wild animals. This is, aga in, 

consisten t to the proposa l made by the Transitional 

Government that PGRC/E serves as nationa l 

biodiversity center. 

-Undertake national biodiversity inventories and 

produce per iod ic nat iona I biodi versi ty assessments. 

-Establish links to the global biodiversity 

information netwo rk to s pee d up the fl ow of data 

for local, regional, national and g l oba l 

assessments . 

3. Promoting basic and applied Research on biodiversity 

conservation 

-Syste ma ti ca lly assess nationa l biodiversity 

research priorities . 

-Promote basic and applied natural sciences s uch as 

research on biodiversity conservation . 

-Strengthen social science research on the 
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connectio n between biodiversi t y and socia l 

processes. 

-Strengthen research on e th ica l, cuI tural, and 

rel i gio u s co ncer ns r e l a t e d t o conserv i ng 

biodiversity . 

4 . Developing human resources capacity for biodiversity 

conservation . Inc r eased fund i ng, interna l conventions, 

and expanded protected area systems a l l will be 

ineffective unless the pool o f trained human talent 

for biodivers i ty conservation expands rapid l y . 

Comm i t t e d an d sk i lI e d peo pl e are key t o th e success o f 

the actions called for i n t hi s strategy 

-Increased support for training biodiversity 

professionals . 

-Revise career incentives provided by governments to 

increase the attractiveness o f works i n the field . 

-Strengthen influence and capacity of non­

governmental conservation a nd development 

organi zatio ns to pr omo te biodiver s ity conservation . 

24 I 



6 .2.3 National Biodiver s ity Infor ma tion a nd Mo nitoring 

Sy s tem (NBIMS) 

6 . 2 .3.1 Purpose and Obj ective of NB IMS 

Just as eff ici ent and effective flow of bi o diver s ity 

informatio n strengthens protected areas, o ff -site 

facili t ies , research an d developmen t ce nt e rs, and th e 

people who nee d and depend upon biological reso ur ces f o r 

their livelihood, a lack of relevant and accessible 

inf ormatio n impedes bi odiversi t y conse r va tion. Use rs 

often f a i l to ge t inf o rmation at al l; and at times find 

themselves s tuck wit h lar ge amou nt of data, maps, a nd 

tables tha t they cannot use . Resolvi ng these barriers 

req uir es attention t o three bas i c iss u es . 

Firs t is struc tural ig no rance i.e ignorance caused by 

poor access to existing information . The people who most 

nee d inf or mation o n biodivers it y o ften have no access to 

costly , unpub li s h e d , o r class ifi ed publications . They 

a l so find t e r mino l ogy us e d o n reports o bscure, and the 

bureaucrat i c procedures for obtainin g them imposing . On 

the other hand , universities and government agencies do 

not o ft en let people know what information they have . 

~Iany of these barriers exist because (1) adequate finance 

is not allocated to acquire publishe d and unpubli s hed 
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sources and journals, (2) of la c k o f trained personnel 

(3) of the absence of conduciv e environment (u se rs and 

management do not recognise value of information) . 

Second, information obtained often does not meet u se r' s 

needs . This is mainly due to lack o f trained personne l 

who must sys tematically s ur vey the user commun iti es to 

determine what is needed and how best to presen t it and 

act upon accordingly . Finally, much informat ion i s not 

sc ientifically credible . This can also be avoided if 

experts are made to screen documents for data e ntry at 

fir s t a nd due care is pai d in processing it f urt h e r. 

For problems mentioned above as well as others . the 

recommended so lut ion is to establ ish a nationa l 

biodiversity information and monitoring system. Its 

objective sha ll be to en s ure and pr omo te the fr ee flow 

and ut ili zation o f biodiversit y information to c ur re nt 

a nd prospective users . 

6 .2.3. 2 Subject Scope o f the System 

As a nationa l syste m. it s hould take into account the 

n eeds of wide range of users (as ment ioned in chapter 

thre e) . Informat ion of interest to the sys tem include 

both publ ished an d unpubl ished documents (books . art icles 
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1n periodicals, legal documents, repor ts, th esis, 

machine-readable me dia, maps , ta bles . etc . ) an d a l so 

factual (numerical and s tati s tical data), and object­

oriented databa s es on biodiversity/biological resources 

and related areas. 

6.2 .3.3 Structure of the System 

As mentioned in chapte r five (implemen ta tion s t rategy ), 

the system is to be o r g an ize d as a centra li zed sy s t e m to 

which part ic i pat ing members sha ll be I ink e d. The centra l 

system (foca l poin t ) encourages the part i cipat ing memb e rs 

to p rovide it with input data and in return o utput s of 

the system should be made ac cess ible to all participating 

in st i tut i ons and to ot her target u s ers. In the mean 

time, protocols a re n eede d f o r exc hanging inf orma t ion 

b etween the fo ca l point a nd other participating members . 

Th i s should be prepared by a centra l co- o rdin a ting body 

o f representatives o f a ll parti ci pa ting i ns tituti o ns . 

Once participating in st ituti o n s o wn unif orm comp u te r 

protoco l s an d definiti o n of field s , etc th e n . the 

centra li zed s y s t e m ca n be con,'e rt ed to a full networ k 

system after which each node using a modem and a da ta 

co mmunication so ftware can access at a ny tim e ot h e r nod e s 

for i n f orma tion. 
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6.2.3 .4 Proposed Fun ctions of the System 

1. Coordinating collect i o ns and documentatio n 

Biod i vers ity da t a and speci mens of the nation ' s spe cie s 

are current l y sca tt ere d (among diff eren t university 

departme nts and governme nt institutions) . The pr opose d 

system s hall per f or m this activity cen tra ll y . Financial, 

human, mat eri a l, eq ui pme nt an d other r eso urces requ ir ed 

to co-ord in ate co ll ection e fforts shou ld be pr ovide d. 

Thi s system s ha ll s erve as a n official repos it or y o f 

biodivers it y s pecimens and biodiver si ty information 

so urce . Thus, the sys t e m s hal l store data from a ll 

co ll ec tions wi t hin th e coun tr y, an d develop com pl eme nt ary 

collecting policies wi th o t he r co ll ec tions . I t wi 1 1 

recei ve/s earch var i ous sources (pu blications, reports . 

thesis, proceedings , monographs); s c reen them ; extract 

data f ro m appro pi a te on es (r ev iew , extract data , co lle c t 

i nformat ion), prepare data (sourc e data 

sheets/works h ee t s) , an d enter data into the comp ut e r 

system . 

" Designing an d developing databases 

Prototypes have been descr ibed in chapter fou r . 
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Simi larly , databa s e s ha I I be 

c omponents s uc h as mi cro bial, 

deve l oped f o r 

water spe cies , 

o ther 

etc , 

Mo reover, databases s hould be s tr e ngthened through the 

application of GIS to present data i n geograp hic formats 

in s uch a way that i t can eas il y be integrat e d with o ther 

nat ural resources, demograp hic and socia -e cono mIC 

in formatio n. 

3. Inventory 

Thi s i s re l ated to housin g ad diti ona l c o l lecti o ns 

( s pe cimens ), l abelling, mon i tor ing, and producing 

inve ntory l ists . 

4. Providing in f ormation for po li cy needs 

System s hould s upp o rt the formulati on o f nat i onal, 

r egiona l , and loca l polici e s for devel opment and resource 

mana ge ment 

avail ab le. 

by mak ing po l icy-re levan t information 

Annua l reports o n the nations bi odiver s ity 

and bio l og i ca l r esource s, endangere d species popu l at i on 

t re nd s , pl ants an d animals o f pot~ ntial economic va lue, 

a s well as maps on land us e and the l oc ati o n of important 

e ndemic or t hr ea te ne d spec i e s would help government 

a dministrat ors , community g r oups, a nd no n-government 

organizations make rati ona l land or re so urce management 

and co nse rvati o n decisions. 
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5 . Disseminating Information 

The national center besides providing services such as 

SDI, current awareness, on-line databa se sea rches, 

informa ti on analysis and synthesis s hould serve as a 

clearing house for biodiversity information . 

6 . Networking 

Networking among the biodiversity - related institutions 

is very critical. As the in s titutions at present have no 

clear demarcating line of ta sks there i s duplication of 

work that implies wastage of resources, time and effort. 

This can be minimized by setting up network among 

inst i tut ions. Networks must first be set up for t he 

inst i tut ions sur veyed and l ater on form I ink s to other 

nat iona I and internat iona I networks. In this regard , the 

system should further ens ure consiste ncy and uniformity 

of input at decentralize d level by distributing the 

appropriate manuals, 

for ma t s, etc . 

i . Repro g raphy function 

8 . Training 

rules, conve ntion s, standards . 

247 



---~,--~ ........ -.--,~~.~ 

6.~ . 3.5 Tar ge t ~sers o f t he Svstem 

I ns t itu t ions an d peop l e i denti f ied as users o f 

biodiversity information in chapter three sha l l virtua lly 

constitute the target user group . I n the e ve nt this 

becomes difficult (at the beginn ing ), priority co nc ern 

should be given to fulfilling the requiremen ts of 

part iCipat ing 

makers . 

institutions and planners and policy 

6. 2 .3 . 6 Outputs /Prpdu~Q.1-Ll1e Sys t em 

1. Publications 

l\ationa l biodiversity status report shall be pr od uced 

periodically (e . g . biennial) and distributed to members 

and other users on request . The report shall also be 

a\'a ilable i n ma chine readable fo rm at for instituti o ns 

with ap p ropriate computer facilities. 

, On-line Database Search (on p l ants, national parks, 

wi Id-animals , germplasms , f orages . and referra 1 and 

reference servicesl . 

3 . . \ b stracts 

~ . Re p rogra phy services 

5 . Translation services to disseminate especially project 

documents to local people infl ue n ced by the pr o ject in 

the local language. 
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6. Pr oduction of labels and inventory l i sts; r ed -data 

li s ts of threa t ened species; reports on the s tatus of 

spec ific ecosyste ms ; and o t her reports on request, 

from the database. 

7 . Provid i ng training serv i ces to the s t af f of 

pa rticipating in s titution s . 

6.2. 4 Impleme nting the Strategy 

Nat i ona l governmen t s mus t take the lead to s et the 

proposed po li cy f ramewor k, by allocating resources a nd 

integrating biodiversit y into th e nationa l and s ectoral 

planning proce ss es. Reg i ona l biodiversity plans are also 

needed. Commun ity-leve l organi zations and activities 

r ep re sen t the fron t li nes in mak ing b i odiversi t y 

conservat ion equ itable and effective . Other influential 

bod ies inc lude non - gov e rn ment a I o r gani zat ions, indigenous 

communities, private business, educati on and training 

bodie s . researchers, an d information di sse minators . 

249 



REFERENCES 

Abebe Rorissa et al. 1992. ABNCD+: A Prototype Database 

for Integrated Storage and Retrieva l System . 

Microcomputers in Inf o rma ti o n Managemen t 9(3) : 137-

159 . 

. -'.EZ . 19 89 . Agro-ecological Zo nations Study: Wild 

Conse r vat ion . Agro - ecological Zonations Study, 

Ethiopian Wild Life eonser~ation Organiza ti on . 

Minis t ry o f Ag ri cul t ure , Add i s Ababa , Ethi opia . 

As t l ey D. 1985 . Manage me nt Syste ms a t the Na ti ona l 

Vegetable Resources Sta t ion Genebank . Documen t at ion 

of Genetic Resources : Inf ormatio n Handling Svstems 

for Genebank Manageme nt. 43-50. 

Azene Bekele Tessema . 1993. Use fu l Trees and Shrubs f or 

Ethiopia. SIDA ' s Regiona l Soil Consen'a ti on Unit, 

Ken ya . 

Blower J .H. 1966 . Proposa l for the estab l ishment o f a 

national park in t he Simien mountains , Ethiopi a. 

>liemo . 

Blower J.H . 1963 . Wildlife and Tourism in Eth i op ia. 

EWeO , Addis Ababa . >limeo . 

Blower J , H. 1969. Proposed Ba l e >lountains Sational Par k. 

Ethiopian Wild Life Conserva t ion Organizat ion, 

Addis Ababa . ~imeo . 

25 0 



Bl ower J.H. 1971 . Ethiopian Wildlife Conserva ti on an d 

Nationa l Parks . UNESCO . Mimeo. 

Blower J.H. 19 7 1. Conservation No tes. Walia 3: 19- 25. 

Bolt o n M. 19 7 0. Conservation in E thiopia' s Rift Va ll ey. 

Bioi. Cons. 3(1). 

Bolton M. 19 7 1. Lake Birds of Ethiopia . Animals 13(3): 

124-128 

Bolton '4. 19 7 1. Ecologica l Surveys. EWCO , Addis Ababa . 

Mimeo . 

Bolten M. 19 7 1. Zoological an d Sci e ntific Collections : a 

directive . EWCO, Addis Ababa . Mimeo . 

Bolt en M. 19 7 2 . Report on a Wildlife Survey of South -e a s t 

E thi o pia. Walia 4:1 9 - 31 

Rolt e n M. 1973. No tes on the Current Sta l us and 

Distribution o f Some Large Mammals in Eth io pia 

(exclud ing Eritrea) . Mammalia 37:562-536 

Bolton M. 1973 . Repo rt o n a Sur vey o f Crocodile 

(C r ocdi Ius ni loticu sl i n Se lected Parts o f Lake 

Margherita. EWCO, Add i s Ababa . Mimeo . 

Bolt o n M. 197 4. Harteb ee s t T r ansloca tion . EWCO . , Ad di s 

Ababa . Mimeo . 

Bol t o n >1. 1976 . Ethiopian Wi ldlands . ColI ins and Hanill 

Press . London . 

Brathwaite K. 1933 . Ana l vs is. Design . & Impleme nt atio n of 

D.q(a Dictionaries . l'SA : \lc Graw-H i ll . Inc . 

25 1 



--...... - ---=----

Brown L .H. 1963 . A report 

moun t ains of 

o n wildlife situation in the 

Semien north Ethiopia 

reference to the Walia ibex, Capra 

Semien fox, Simenia simensis. Mimeo . 

with special 

wa Jie a nd the 

Brown L .H. 1965 . Ethiopian Episode. Country Life, Lon don. 

Brown L .H. 1969. Ethiopia's Wildlife Conservation 

Programme. Biol.Cons. 1: 332-334 

Brown L.H . 1969. Observations on the status, habitat and 

behaviour of the Mountain Nyala, Tragelaphus 

buxtoni, in Ethiopia . Mammal ia 33 (4): 545-597 

Brown L.H. 196 9. Ethiopia ' s e lu sive nyala. Animals 

~agazine 12(8):340-344 

Brown L.H. 19:1. The status, habitat and behavi ou r of the 

Mountain Nyala Tragelaphus buxloni) i n Ethiopia . 

'lational Geographic Society Research Reports 1965 

Projects : 23-3 4 

Brown L . H. 19"5. A report o n the wildlife situation in 

Ethiopia. ~imeo to WWF/lUC'l/FPS . 

Brown L.H . and Urban E.K . 196 9 . Report on the World 

Wildlife Expedition to the Rain Forests o f South 

West Ethiopia. Faculty of Science, Addis Ababa 

Un iv. ~fimeo . . 

Buer C . 1971. Building a ~u se um, the Awash National Park 

~fuseum and Information Room . Wa lia 3 : 12-13 

252 



~ •. ~--- ._~ _ ___ .---'" ..em !:to Sk ... eres ¢d <.. ... 

Carcasson R.H. 198 1. Butter f lies of Af rica . Collins . 

Londo n . 

Da ni e l Gamac hu . 19 77 . Aspec t s o f c l imat e a nd wa t e r budge t 

in Et hi op i a . Add i s Ababa Uni v. Press . 

Davis,G .B., a nd Ol son, M.H. 1985 . Manage me nt In f o rma t io n 

Systems : Conceptual foundations, Structure and 

Developme nt . Ne w Yor k :McG r aw- Hill. 

Deshmuk h I . 1992 . Conserva t io n of Ecosystems a nd 

Biodiversity . Draft final Report o f Ecosystems 

Specia li s t , Et h iopian fo r es try Ac ti on Programme , 

Mini s try of Ag ri cu l ture , Addis Ab a ba . 

EfA P . 199 1. Ecosyste m Co nse r va ti on - Tas k f orce 9. 

Ethiopia n Forestry Actio n Programme , ~1 inistry of 

Agricu l tu r e , Envi r onmen t a l Pro t ection and 

Development , Addis Ababa. 

Eggert G. 1986 . Tradit i onal Aromat i c an d Pe r fume Plants 

In Cen tral Ethiopia : A Botanical and Ethno· 

Historical Survey . Jou r nal of Et h iopia n Studies 

19:81 - 91 . 

Ehrlich, P . R . . and E . O. Wil so n . 199 1. Biodive r si ty 

Studies:Science and Po licy . Science 253 : 758 - 76 2 . 

E~A . 1988 . ~ational At l as of Eth i opia . Ethiopian ~apping 

Authority . 

Erwin . T.L. 1991 . How ~any Spec ies are There~ Revisited . 

Conservation Bi olog v 5 : 330·333 . 

253 



Evans J. 1992 . Information for Development , Seminar Paper 

and Proceedings Comp il ed . Department of Library and 

Info rma tion Studies Univers it y o f Papua New Guinea . 

EWCO . 1979-1980 . A Developmen t P l an for Wildlife 

Conserva ti on. EWCO , Addis Ababa . Mimeo. 

EWCO . 1980 . EWCO 1982-86 Plan and Budget. EWCO. Add is 

Ababa . Mimeo . 

Friis I . 1931. A list of Botanical Collections in 

Ethiopi a. (2nd ed i tion) . Botan i ca l Museum and 

Herbar i um , Un i vers ity of Copenhage n. Mimeo. 

Gilbert M. G. 1985. The Genus Sedum in Ethi opia . Brad leya 

3 :4 8 - 52 . 

Gottell i D.L . & Sil l ero-Zubiri C. 1990. The Sim i e n 

Jackal : Ecology & Conse r vat i on. wildlife 

Conse r vat ion Intern ational, New York Zoological 

Society. 

Gree n . K.M. 193 1. Digita l Processing o f Tropical Forest 

Habitat in Bangladesh and the Development of Low 

Cos t Processing Facility at the National Zoo, 

Smithsonian Institution . Proceedings o f 15th. 

International SY!llQOS i urn on Remote Sensing of 

Environment 3 : 1315-1325. 

254 



Green, K. M. et al. 1987. Land sa t Remote Sensing to Assess 

Habitat f o r Migratory Birds in the Yucatan 

Peninsula, Mexico . Vida Silvestre Neotropical 

1(2):27-38. 

Hancoc k G, Pankhurst R. & Wi lletts D. 1983 . Under 

Ethiopian Skies . Editions HL, Lon don. UK. 

Hedburg I . & Edwards S . 1989 . Flora of Ethiopia . Volume 

3: Pittosporaceae to Aralaceae. National Herbarium. 

Addis Ababa, Ethiopia . 

Hillman J . C. 1986 . Bale Mounta ins Na ti o nal Park: 

Mana gemen t P l a n . EWCO, Addis Ababa, Ethiopia . Vo l . 1 

& 2. 

Hi llman J.C. 1986 . Conservation i n Bale Mountains 

Nationa l Park, Ethiopia. Oryx 20:89-94. 

Hi I I rna n J . C . 1986 . Conservation i n Ethiopia's Ba l e 

:>f ountains. Endangered Species (Technical Bulletin 

Reprint . Un iv. o f Mi chigan) 3 (4) : 1- 3 

Hil lma n J.C . 1993 . Ethiopian-Wildlife Con servat i on 

Co mp endium . USA . Wildlife Conservation 

Internati onal . Vol . 1 and 2 . 

Hi I I rna n J . C . 193 9 . The Larger End e mic :>fammals o f 

Et hi opia . Et hi o pian Tourism and Hotels Comm i ss i o n. 

Add i s Ab aba . 

255 



Hunting Techni ca l Service . 19~6 . Swavne ' s Hartebeest: a 

Preliminary Study o f its Status in Ethiopia . and 

Recommenda ti ons f o r Future Management . 

Technica l Services. England. 

Hunting 

Hutterer R. & Yalden D. W. 1990 . Two New Species of Shrews 

from a Relic Forest in the Bale \lountains . Ethiopia . 

Vertebrates in the Tropics . Museum Alexander Koenig, 

Bonn, Germany . 

I lJC'i !C:-;EP!WWF . 1991. Caring for the Earth: A Strategv for 

Susta i nab l e Living. IlJCN, Glad , Sw i therland . 

I sma il, S. 19 9 3. Sa ving Africa's Rainforests : 

Environmentally Sustainable Developments . The World 

Bank . 

Jablonsk i, D. 1991. Ex tinct ions : A Paleontological 

Perspective . Sc i ence 257 : 754-757 . 

Ja cobs ~1.J . & Schloeder C . S . 1993 .. -'wash \ati ona l Park 

Managemen t Plan . EWCO, Addis Ababa . and Wildlife 

Conserva ti on International . New Yo r k, USA . 

Jaques, H. E . 1949. Plant Families : How to Know Them . USA : 

Brow n Company Publishers . 

Jenkins, Jr . , R. E . 1988 . Heritage Conservation Data 

Center . Paper Presented to ICC\ General As se mbly . 

February 4. 19S8 . 

256 



Lisanework Niga tu. 1987 . An Ecological Studv of the 

Vege tat io n of the Harenna Forest. Msc thesis, Univ . 

of Addis Ababa . 

Li sanework Niga tu & Mesfin Taddesse . 1989 . An Ecological 

Study of the Vegeta tion of the Harenna Forest, Bale , 

Eth i opia . Sine t, Eth . J. Sc i. 12 (1 ) : 63-93 

Maston , M., an d B. Holben. 1987 . Satellite Detection of 

Tropical Bur ning in Brazil. International Journal of 

Remot e Sensing 8(3) : 509-516. 

~ayr,E . 1982 . Th e Growt h of Biologi ca l Though t : 

Di versi ty, Evolutio n, an d Inheritan ce . Cambridge, 

Mass .: Belknap Press. 

~cKeely, J . A. 19 88 . Economics and Biological Diversity : 

Devel oping a nd Us ing Eco n o mic Incenti ves to Cons erve 

Biological Re sou rces. Gland, Swiz er l an d:I UCN . 

McNeely , J.A. e t al. 199 0 . Co nserving the Wor ld's 

Biological Divers i ty. Gla nd, Swizerland and 

Washington . D.C .:I UCN , WRI, CI, \\'WF- US, and the 

Wo rld Bank . 

Mesf in Tadd ess e. 199 1 . Some Endemic Plants o f Ethi opia . 

Ethiopia n To urism Co mmi ssio n, Addi s Ababa . 

,100re G . 1982 . Forest ry. Wildlife and National Parks 

Legis l atio n in Ethiopia . FAO . Rome. 

Myers, N. 19 88 . Threatened Biotas: Hot s pots in Tr opical 

Forests . En\'ironme ntali s t 8(3) : 1-20. 

257 



-

National Resear c h Counci l (SRC). 1991a. Managing Globa l 

Genet ic Resources: Fores t Trees . Washington, D. C.: 

Na ti ona l Academy Press (NAP) . 

Nationa l Researc h Council (NRC) . 19 91b . Managing Globa l 

Resources : The U. S . Nationa l Plant Germplasm Syste m. 

Washington . D. C.: Satio nal Academy Press (SAP) . 

National Research Counc i l (NRC) . 1992 . Conse r ving 

Biodiversity : A Research Agenda for Development 

Agencies . Washington , D. C., Na tional Academic Press . 

Nat ional Science Board (NSB ). 198 9 . Loss o f Biologica l 

Dive r s it y : A Globa l Cris i s Req uiring In ternationa l 

Solutions. Report NSB-89- 17 1. Washingto n, D. C. : 

National Science Foundation . 

Negarit Gazetta . 1944 . Game Proclamation No . 61/ 194 4. 

Negar it Gazetta 

Nega rit Gazet ta. 1972 . Regulat i on s Is s u e d Pursuant to the 

Game Proclamation Order o f 194 4 and the Wildlife 

Conservation Order o f 1970 . Sega rit Gazetta . Legal 

Notice No . 4l6 of 19 7 23 1( 7) : 35-52 . 

Segarit Gazetta . 198 . A Proc l amation to Provide for the 

Conserva ti on and Developmen t of Forest and Wildlife 

Resources . Negarit Gazeta . Legal Notice No . 445 of 

1974 33(9) : 43-59 . 

258 



Nega rit Gaze t t a . 198 9. A Decree to Ra ti f y the Conven t io n 

On I nternationa l Trade in Endan gered Specie s o f Wi l d 

Fau n a and F l ora , St a t e Decree No . 14 /198 9. Negar it 

Ga z e tt a 

O. W. Hea l , Je m- Cloude M. , a nd W. L. Ste ff en. 19 9 3 . Towa rd s 

a Gl obal Te r es tr i al Ob se r v ing Syst e m (GTO S ) . U~ES CO . 

OPHCC. 19 84 . Et h i opia 198 4 Popula t i o n an d Ho us in g Cen s us 

Pr el imi na r y Repo rt . Of f ice o f th e Pop u la t i on a nd 

Hous i ng Census Commi ssion . Addi s Ababa . 

Owen , 0 . 5 . 198 5 . Natural Res ource Co nse rv a tion : An 

Eco l og i cal Approac h. Fou rth Ed iti o n. USA : MacM ill a n. 

Pank hu r s t R. 198 9. Some No te s on De f orestat i o n a nd 

Aff ores t ation in Et h iop i a Prior to World War I. 

Wal i a 12 : 10 - 20 

Pa nkh u r s t R. 19 90 . A So ci a l Hi s to r y o f Et h i op i a . 

In s titut e o f Eth i opian Studie s , Addi s Ababa 

Un i ve r s ity , Ethi opia . 

Ra o I.K., R. 1990. Libr a ry Aut omation . India : Wil e y 

Easte rn Ltd . 

Rave n , P . 1988 . Bi o l ogica l Re s ource s a nd Glo ba l 

S tab il it y . To kyo : Univer s i ty of To kyo Pr ess . 

259 



Reid, W.V., Barber C., K.R. Miller, 1992. Globa l 

Biodiversity S t ra t egy : GuideLines f or Action to 

Save, S tud y, and Us e Ea rth's Biotic Wealth 

Sustainab l y and Equi tabll y . I UCN!WR I !UNEP in 

consultation with FAO and UNESCO . 

Rei d. W.V., an d K.R. Mil l e r. 1989. Keeping Options Alive : 

The Scientific Base f or Co n serv ing Biodiversity. 

Washingto n, D. C.: World Resources In s titute. 

Roberts , L. 1991 . Ranking the Rain Fo re st . Science 

25 1:1559 - 1560 . 

Rob in so n, M.H. 1988 . Are there Alternatives 

Des tructi o n ? Washington , D.C. : Na t ional Academy 

Press . 

to 

Sad er , S . A., T.A. Stone, and A.T. Joyce . 1990 . Remote 

Se nsi ng o f Tropic al Forests : Ove rvi e w of Research 

and Ap pli ca ti ons Using Non-Pho t og r ap hi c sensors. 

Phot og rammetric EngineerinQ and Remote Sensing 

56(10): 1343-1351. 

Sh i bru Tedla. 19 73 . Freshwater Fishes o f Eth iopia. 

Departmen t Biology, Ha i I e Selassie I Uni v ., Addis 

Ababa. Mimeo. 

Sillero - zubiri C . &Gottelli D. 1991. Conservatio n of the 

En demic Key Kebero (Canis simensis). Walia 13:35-46 

260 



Tadesse Gebre - Mi chae l. Tesfaye Hundessa & Hi Il ma n J . C . 

1992 . The effects o f wa r on World Heritage Sites 

an d Protected Areas i n Eth i opia . Wo rld Her it a~ ' 

Twenty Years Later . Papers Pre sente d a t the Wo rld 

Her i tage and Other Workshops He ld Dur ing th e IV 

Wor ld Congress on Nationa l Parks an d Protected 

Areas , Caracas , Venez uela , February 1992. IUCN , 

G l and , Sw i ther l and. 

Tewolde 13erhan G/Egziabhe r. 1990 . Background to the 20: n 

Cenlury Eco l ogica l Cris is in Ethiop ia. Wa li a 12 : 2 1-

2 9 

The Wor ld Rank . 1993 . The Wo rld ~an k and Th ~ Env i ronment . 

The Int ernationa l Ban k for Recons tr uctio n and 

Deve l opmen t, Was hin gto n, D.C . 

uKESCO-u:-.1E P. 1992 . Biodiver s it y : An I ncreasing ly 

Important Th e me in Env i ronmen t a l Ed uc a tion . UNESCO­

l1:-.1E P EnvironmenJal Educa tion News l etter . Vo l .XV I I, 

No . 4 . 

Wils o n, E.O . 1989 . Threats to Biod i vers ity . Scientif i c 

American 26 1(3 ) :1 08 . 

World Conservation ~onitoring Cen t re . 199 1. Biod i versi t y 

QJliQ£. TQ E t h i 0 [? i a . Cam b rid g e, uK . 

26 1 



II XIGN3:ddV 



.. 

C" ... '. '-r; The Birds of Ethiopia 

1 
SCJ~ntiI!( Name l:n~IO< ~hNam~ I S~M Ord~r SlrutWoniformes b h Family StruthionKlae· Ostric.h 

frUl.1uo (.Otnt'!W 

O,d~ r PorucipediIormes 

FamJy PodK.ipedjda~· Grebes 

Tach )ba pnu 11/ r icolks (Pallas). link Gr~tx 
Podiu ps cri.s1atu.s linn. Greal<Tt'SIt'd Gre~ 

Podia p.111J£,,i«i1s Brehm. Blad·Ded:.ed Grc:1J,( 
OrGer ProvUariiforme:s 

Fa1niJ), PrQ(..tUa.ri.id.1e - She.arwalef'S 

J\J r finus lhtrmini.:'; '-=on PCfiian Gulf SbeaJ'W4~r 

Order Pel~ormes 

F.unily Ph:u:lhootidae -Tropicbirds 

Ph..-.ahor. ~/ha"Cu,J Linn Red·billed TroDicbird 

.~ Family Sulidae . Boobjes 

~ulo daaJcJrQ '-""On M..3.lolt'd Booby 

LsiJlc kuc-ct<'l.'ur •. -~~ Bf\JWII ~ . 
Filmil)" T'ha1acnx .. n-aci<be . Con;ICtranlS 

I 
P}:dacr.y .. mu CD.f'bo (Linn ). Cormoranl 
Phn!actoc-Om.x nIj;rogulmis Ogilvie-Grant &. FOlbcs.. Soootrall O:mooracl 
Ph.a1acrocortu a[ ';C.arw..J Gmeilo. ~D.J;·t.ailed Cormorant 
Family Anhillgidae - Darters 

.AN.ir.~a @audin2· Af ricao Dar1er 
FUUll), Pdecarud.le . PeuC<lru 
Pdc':(lJ1US or..o<:1'OUl1u. Linn Grea t White Pelican 

~~OU1\.J Gmelin. Pint-b3d:ed Pelican 
Family Fn-gatidae . Frigate-birds 

FrY,llUIQnd (GrdV). lesser Fri.-;ale-bird 
Orde r CIU)n.i.i1otme:s 
Farml)' Alde)d.le - Herons... Bil1 erns... Egre ts 

Bowu TU.J std1uiJ (Linn. ). Bittern 
f ri>bry.-Jw.s minuAtS (Linn ). Uttle Bittern 
/wb, YCM $CJrrnii (Wagler). Afric.J.n DwaIf Binern 
N)\:tlcoro.l r n.\K=ticorQx (Linn. ). Nigbl Heron 
N }\-!iU>T<l r /.ruco~..otus (Wag.kr). Wbjte-b3ci.td Night Heron 
!1lJorilks .S1natUJ a~) · Greco·bac.k.ed Heron 
kdcDl.J rolloitk.r (5oopoti). Squacoo Heron 
BubulcuJ ibi.! (linn. ). Cattle Ep-et 
EgrdI(1f»'d~ (\\Iagkr). B1at:k Heron 
Egrwa gz.Jari.s (Bo<c) Red Heron 

Egrwo &an.dUl (Linn. ). little EErCI 
£graIa inJtm>Ub.a (WagJer). Y cUow-bille.:l Er;rel 
E.,.". alba (Linn.) . Great White £get 
Arck.a ciMfW linn. Grry Heron 
ArduJ n\("~pAa!.a Vigor.; &. Chikl.rc:n. BLlck-beaded futo n 
Ard.:tl &ob.ot.h CrcU.s<:tunar. Goliath Heron 
~.:Ua ~'p11'W ,~ Purpk Heroo 
Family Balaenicipitidae - ~e-be.1ded Stork 
P.r.1",nl,.... no,.,. r Gould 'i\'bale-budtJ Siork T 

Source : J esse C. Hillman 
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. 
~c..Nam~ 
r amily CiconiJdat - Storu 
My;:aio ib is 
CiCCtlic. flilJTo 

c..:oI1l.G abdmw 

Cicci'll':: epixofUs 
CiconiD ciumM 

E pAl ppiOrll?lClw..s x~ga.ktui..J 

An.a..nOInu.J" lamdlircrus 
U /XQIrikls cnm.eu"/cruJ 

Family Thresuornithid.at . Ibises, Spoonl>illi 

PkgGdi.! f aJcindlu.J 

lJo.<rry=Jua «lTU~ 
/'JoJ1rychUJ MguJ.4.sJ! 

GcrOJ1licu.s a£miLa 

f Jv.r..skWmis (Urhio picu.s 
P/'o..uu~a o/ba 
P/LJ.toJu~ kuC()rG<ii.t3 

Or&r Pbo.!niooplc:riformes 

Family Pb.x:okopkridae . Flamingoes 

Pk.xniCQ pu:rus rubCT 

PhNniCQ %UUJ minor 

Older Amcril ormes 
Family A n,3lid,at . Ouch. ('.rees.e 

/)uldJ nc ... gtlC bi.coltH 
[kll4;o<yf1J'l ~tutUQ 

CYCNXhrn c )"(:JIWfUro 

Ala poe!:rn ~g}'pti{".l.;us 

TDdorl1(l f urngir<-D 

Plu;rloplau.s gambauis 

~ar~.J rn.-ianoM 

N dU; fUJ aut'lnu 

AnA!SpaT.UI 

AMs~.k>fX 
AIws J.f1Y pao 
An.::s CTUUJ 

.An4! ('.(l paLQ.s 

,inAr undulO-lO 

Anas p.aJ)"h;.nchdS 

A/l.u acULO 

~ "~Iv(')rIr.)"C1UJ 

,'Wu~~ 

MOJ qu.tTqu~du1a 

A.Msdy~ 

Anr..s smithii 
Ndta t.ry(hr(')pI-.J~ 

A~h>", / uilld 
AJ(hy(~ nyrocn 

A)fh)"l f ulil.u1a 

OryuTl:l~ 

T'~ kuCDnolUJ 

Detamin.ator 

(Li=). 

(linn. ) 
(UcbtC'nslein). 

(Boddaen). -
(Li= ). 

(Sb..aw). 
Tc: mmincl 

L=o. J. 

(lion. ). 

(Ritppell). 

n....tham ). 

(linn. ). 

(U """"). 

Scopoti. 
liM. 

Lio" 
(Grorrroy). 

(Victlo l). 

(Li=J. 
(ROppeU). 

(linn.). 
(p.na.). 

(Li=). 
(pennanl)_ 

_ rt). 

Eyton. 
linn. 
liM. 
linn. 
C.rmdin 

Duro" 
Lio" 
Linn. 
Gtnelin. 

E)'1Oa 
Linn. 
linn. 
Haruon. 
(W><d). 
linn. 
(GIlldt:DStldl). 

(linn.). 
(EytOD). 

Eylon. 
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. b N.un~ 

Yeijo'>'- -billed Stor\' 

Bl.Jc~ Siorl. 

AbJim'~ S;ork 

WooUy-n¢ek.N Siork 
White: Ston: 
Saddle-billed Slork 

Opcn-bill Slort 

Marabou 

Glossy Ibis 
W;:ttied Ibis 

lladada Ibis 

WaJdrapp 
Sacred Ibis 

Alrian Spoonbill 
Spoonbill 

Greater Fla.m:into 
L=c, F1AmioPo 

FulvoU:5 Tree Duck 
While-faced Tree Duck 
Blue-v.inged ~ 
EgyptW.~ 

R w'.dy Sbelduek 

Spur-winged Goo&e 
Knob-bilkd ~ 
l'y""y G<>OO< 
Black Dud 
WigCOD 
C<>dwall 
Common Teal 

Dpe '\Vl.gCOn 

Y cllow-billed Duck 

Matwd 
rio: ta.iI 
Ikd-billed Dud 
HQltetilol Tea! 

G.rg.ney 
Soovckr 
Cape Shoveier 
African Poclwd 
PO<!wO 
Wbito-<yod Poclwd 
Tufted Duck 

M>=..Duck 
\.1{bj !t-backed Duck 

S"'Im 

E 

T 

E 

I 
i 
I 

G 
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~ 
, 

Sci~Dti!IC r-.: 3.m~ -J [kkrminator I EnrJ:~b "'am, I SIaM ! -Order Accipitriformes 

FAlnilr AwplLrldole . H.J\A 4. Vulnues.. E.ag.ks 
.-1 .,c ... dc c.uuJoitks $v .. ainson. African Cudoo-hawt 
Pcn,u "P:YOf'\U (!..ina ). HOlley B\J7.ZaI'd 
MClC~MmpJrw oJci1lUS WesltrmaD &1 Haw\; 

Ek.nus"",,"= (De:dootaincs). Blac:l:-sbouldcr"td Ki te 
CJ.dicJJ11Ja r1<x:vun"i (VieUotj Swallow-tailed Kite 

. ~,Ivus ""Fllns (Booidacrt) . BLaclr: IUle 
J! oMUtw wx::i f Cf (Dauc:Ln ). African F~h EatJc 
G>p=1LIJ b<lrbalUs (linn. ). Lammcrgcicr 
.VCOpnl'OfI fXfOlOrcaw (!..ina ). Egyptian Vulturt' 
N ccros.\'r/(J mOl\nCM (fcJ'tlJl\iDc k:). Hooded Vullurt' 
G.I- {ll tJ f nUutl.4J Sat.'adon AfriQll \\'hilc-~d.ed Vulture 
Gyps ju/YU,S (J-l>bUzl ). Griftoo VulfUr( 

Gypsn..cpl'dJii (Br-::hm). RflppcU's GriffOD 
TOflo.1 rrocJ.djOf'l./J (FoRter). lAppcl-f.&ced Vulture 
TrigOllCHXpi «cipitdis (Bwcl><II). Wbite-headed Vulrurc 
Cl,cDdJ../J ,d&v..s (Groelin). European Short-toed E.ag.Ic 
CirClUfl4J J">C'~rali..s Smith Black-chesled Sw~c 

CuCOdUs CJTlC1'rU.J Vit'lJoL Dro .... l1 Sn.al~ 

Cirr-~J c.if1(:T~lU von MQlJcf . Sm.-\lkr Banded Sna1c~g.k: 

T u('.J/w pw.! U~lUUlhu (Th",din). Bat.ekut 

PoIJbc'oi.tk.J lyJUS Smith. AI rican Hamer Hawk 
C.irru.s lV1'lJgiAOSUS (1.1=). MArs.b l-la.l~r 

C'r.:u..s rwu'.-onu (Diludin) African Mmh Harrier 
Cil<US fI1DI:7ounu (Grodin), Pallid Harner 
Circus P)'gaFgu.s (I.i=). Montagu" Harner 
Mdi<r"l.r~t.J I-leugl.in. Dark Chantin& Goshawk 
MdJ<rQ,I'~ (Ri>J.cJU). Pak Chilnlin! Go6h.awk 
V ~ra.r: l0txJr (Daudin), Gabar G«hawk 
.AccifiJcr ~ Smith. Greiil Sparrow-b.lwk 
Ace. pUT 0\0'0I7I pmsis Gunxy. o.·ampo Sp.urow-b.awk 
Acap'ur ,usus (linn. ). Europe;u! Sparrow-hawk 
A;cipkr rJfivcnrriJ Smilh. Rufous.-breastcd Sparrow-hawk 
Acci pIa mimdJuJ (Daudin), AIric.an Unk Sparrow-bawk 
.">€dp'la /&Chi", (Daudin ), Nric..au Go&hawk 
iAro;'", bodiu.< (GmdiD ). SbUr.o 
Acci pIa brM fXS (SeVtl'tsov) Levanl SpalTOW-bawk 
8uLo.sru, ru f i JXlVfi.s (SW>d<vill). Gnss bopper Bu.u.ard 
KaupIllico mtJr.OrrommiOJ,J (T etnruiock)_ Liurd B\l1:Urd 
BukQ butro (linn. ). Collll!X)ll Bu:zz.ard 
BuJeo Of'f-O phiJuJ l-i.lJltrt &. Neum:w.n. N ri<;an Mounlaic. Bua.ard 
&JuorufitIW Crttzs.chmar. Lo",·ku«l B=.ml 
Bule.o ouSUrtJi.t Sah.oon:. Afli-c:ln Red-tailed Buzurd 
Buuo augur (RQppoU) Augur Buzz.mi 
Aquili FOrnarina Brehm. Lcs.ser Sponed ~ 
Aqt.Iila danga p,"", Gre:lltr-spon.:d Eag.k 
AtpU!lUJfXU (f emmind ). Tawoy Eagle 

AqWJ" ni "'*""'" HodI;SOD Slep~ Eagle 
.Aquila I-.dioal Sa-.ig;ny. lmporiol E.oV< 
Aquila ..w.Jba-... SUDde\-aIl W.ah.lberg" E.atJe 
.1,quilG 'YCrrroUxii L=o~ Vern-.aw;', E.ag.k 
H ic-IlCdIU pr:nnc.::u.s (Gm<lin). Boot« E.g)< 
Ilj~r<1O<AU .rpilogastu (Booa{\3I1t) African H..awk-Eag.k 
H icracdu.s 0 }re.sii Gucmey AjTtS ' Hi!'''''\;: E.ag,k 

LA p/;adw occi """'" (Daudin). Lon&-crCSIti:! Eagl~ 
u~corol'\NU.I (I.i=). Crowned E.tl< 

Pokm.:Jdu..r bdlic.oJW (Daudin). MutiaJ EAtk 
Family Pandionidac - Osprey 
Pondion~1 (linn.). Ospr~ 
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SciCDUf,(" ".aIDe Dclumwlor F...lI'.1~bl'\am(" s,,"" 
Family Sar;irwUd..K - Se-crctM)' Bi.rd 
$ariru:.rius II"prr..la.nuJ (Miller!. Se.:reU1"I' Bird 
O rder Fillconifo nnes 
Fam ily F .. Jconidae · Fi!.lcolU 
P ... ./iruUfJ X Sl:mitorq~atw (A Smith) A fri<::..w Pygmy FakQO 
Falco f'Iau~nni Fleischer. Lcss.er KC5ud 

F aJca ru ,.~tk~ A Smith. Gru ler Kestnl 
F~onlop(I (Heut,lia ). Fox Kestrel 
Faka IlfInunadus Linn. Common KestTei 
FaL:O(Jr~ Vit'lloL Gtr}. Kestrd 

Faka cAicq.ur" D.mrun Red-neck.ed F~con 

Foleo '~purrfIU.S Li= R«I- [oo l~ FaJOOD 
Fako (lnr:.tfYn.Jis JUdd< E.ast.cm Rt'd ,{oolcd Falcon 
Fake .su.bb~/.eQ Li= Europeall Hobby , 
F aka CUVf.,er; Smi th. Af rica.n H obby 
Fako d~OllOr~ Geo~ . EJeonOr.l'i Fa.lci)o 
F alec ccncolDr TClDallncl SoofY Falcoo 
Falco buvmicu.s T e ru mi.t:K: l Launer FaJcoo 
Fake d>erru& G r. )'. Saler F.a.JCOll 
Fc.ko f oxiirlJJ,cJw. Rdcbeoow &. Ne~ T aita Falcon 

F~p"~~ Turutall Peregrine FaJoon 
Fake fXkgrir.oi.da Temmind:: Harbary Falcon 
Order Gallif Orme,i 

Family Phasi..a..rUdat: . Fraocoliru., Quails 

.AkaoriJ nvi.'V'.lJq: pML:J (ROp?,U) . Arabi.:ul Chu1:or 

An~ p!Tih":~ k "i (TclIUDiod:). C;.:U1d Partridge 
Frar~dir.w coqW (Smilh). CAqui Francolin 
Frc.Mo/J."1W.,J ~~/1a (Slillth). Cresled FrAQOOlin 

Fr~"u.spsj~ Gr.;y. Grey.\.\1ng 

F l'roMOOmlS kvcil1arJt>idcs (Smith), AIcbel', Gt-cy-wing 
F ran.:..oJimu J..m'I't"OOdi BluodeU &; Loval Iw-.llOOd ', Francolin E 
Fr~ dJJ ppmM Childn.~ Cl.appe;noo's F~lio 

Fran.::wnus lLurosa pLS (Gray). y ~llow·ned.cl Spurfowl 

FrancdJnw ~colli.s Salvadori Chestnul-napcd Francolin 
\ 

Francolinus CTchlii (RQppell). Erd:.c1', Francolio 
F rOMOO1W.S SqU.':lIrlCllW = '" Scaly Francolin 
Cotumix c-o."UnUx (Li=). European Quail 
Corumix tkkgf>TglJei Dc:1eeortut'. Harlequ.in Quail 

Cotvmix chir~~ Li= Bloe Quail 

PtiJ()po.clius ~lTosu.s (Grodin). Stor.e-Partridt,e 

Faa.iJ) Nu.m.ididae - Gui~.a-rowls 

Nwr.ki.a mdeGgri.s (linn. ). T ufted Guinea-fowi 

A'"T\D.ium wlrunnum (H..ardwid:e) Vulf'I.I.Iine Guinea-fowl 
Ortkr Gruifonnes 

I SUllo. Quail 

I 
Family Turnkid.u . Butloo-<:uails 

Tumix rpdicc (Des! 00 ta.ine:s ). 

Or1\'ulos mei (f r('>W (Vieliol ). Quail Plover I 
: 
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Sci~[]tiflC Nam~ .... [Kt.:nnirulor Entli.!;h N.un~ SUt1.U 
Family Ralli.:1a~ • R.Aili., Cral~ Cools 
&.,!JI..S~ Grodin. Wrir Rail 
Rcugdius rougdii (GulnD·M~o~vilk. Roug~f'~ RAil E 
Por;:r.1Vl POfUlrl~ (Linn. ). Sporu:J Cr.ih 
Por~ par ... o (Sropo~) Little Craie 
Porw.rw~ - (p.JW ). B..riUoo's Craie 
UItU1.iXOfax [lovjrosrro (Swaiasoo). Bla.ckCrak~ 

ere;; rN:;; Linn. ComCrake 
Cn:xef7"eg141 PelC~. Ai riea.o Crate 

(lrt:XNvro O'{rC.9· (Gurney). Wb.i1~·M..oged Crake T 
~(lrOlhrurc ~fQ (VieUot). Rt:d-ehl':Sted CJd.l:~ 
5a.rOfArura. dt ga.n.s (Smilli). Buff·spotW Crak~ 
Gai!in~la anrulalo SlUIdeva.ll L.ess<:r MoorlKn 
Ga1LrJ~u, chWro fUJ (inn. MoorheD 

J 
Por ph yrio a&ni (Thomson) AlIeD', Gallinule 
Por ph )n'o por ph }'rio (Linn. ). Pw-ple cnlli.Dulc 
FuliWaI"rO Linn. Coot 
F uliWl rn.J101.(l Gm<tin Red-knobbed Coot 
Family Hcoomithidac - Finfool 

'~ Pc4#:.a Jl(M r<'lletUi.s 1(V~Uot). Finloot 
family Gruidae - Craoes 
G~:= (Linn. ). Cor.DJl)On Crane 
GnLS C.at1Jnculo.At.S (Grodin)_ Wattled Crane T 
Ar.J!t.·o poi.k.s virgo (Linn. ). IXmoisdk Cranc 
Bokariw ~nina l(l inn. ) Crowned Cranc 
Family Otid~· 13ustards 
Ncolis ~Mami (Children)_ D-c:oham's Bustard 

p 
N eolis neugJjIli (l-Lutlaub). Heuglin', Bustard 
Ardroti..s kmi (BwdxU). Kori Bustard 
ArdwtiJ arabs (linn.). Ar.iliiao Bustard 
Eu p..~.I nJ [icri-Ittl (Smith). Crested Buswd 
Eu podc-tis ~rugakJUi.s (VicUot). Senegal Bustard 
Eu podoli.s mdcJnogruur (ROppe U). Black-bellied Busta.rd 
£u podolis hllrtlaubii (Hcu&lin). Hartlaub'5 Bustard 
Eu po<1aW humiW (Blyth). Uttl~ Drown Bustard 
Order C~ormes 
Family J:u:a.nid.ac . Jacanas 

Aao pAilomis a f rican.c (Grodin), loc= 

Microparra Wl~ - Smith), Sm.a.lk:r J acana 
Family Rostn.tulidu - Painted Snipe 

Rosrro.ru.kJ bmlMkruiJ CLinn.). Painled Snipe -Fa.roily ~matopodid.ae . Oyutrr.aleber 
Haanaro DU.S c.srraJ< XU.! LinD. :Oysterc.atcber 
family Re<:wviro:slridac - Stil t. Alloc.c: t 
I imonlO p.u himc.ruo p.u (Linn.). Black·winged Still 

Rccurvirostra ~ Linn. Avocet --Family Drornadidac . Cnb Plo ... ·cr 

Dromc.sa.r~ ?ybill. ('m Plov~r 

Fa.rnily Burbm.idac • Thidnees 
DtJrhirw.s ouiioJl!TlIu .s (Linn. ). Stooc Cw1cw 
SurhirwJ ~ga1aui.s (Swainson). Senetal ThK:.k.o« 
Burhirru.s Ul pmJiJ (Ucbl4:nstein). Spollod Thicknee 
BurlU'lUS vamicuWJw (eaoo.n;.). WatcrThicknec 
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$ciCDtlllC l'JID(, 

Fa..oUJy GW«lli.1a~ - Cowscn. Pr.ati.o('Qles 
PlulJI(lr.uJ fl< gypt'us 

u."J,()'~/.JC1I'JC' 
CmJCri.u.s umminchi 

Ht,n.rr~mus o/riuJmlS 

IJtmcrodromu.J ciflduS 
RhifW) JX£1w chako {Un.tJ 

G/.art!oW prC..fJ11CoW 
G/tJ~oltl flDrdn,(uvli 

Glilno41 fflJehaJis 

GltlfT~",", oa.#t::n.1 

F,mily Chandriidac - Ployus 

DCltuninalor 

(Lm.!!. ). 

(Lotham ). 

Swaimon. 
(fcm.minck). 

H~upin 

(f ,.,.";,,cr). 

(linn. ). 

Fiscber. 

(GI'2)"). 

Vtf"IUIUL 

Ent,lts II N amc 

EgyptlaD Plov~ r 

Cru.m<olo~ Cows.er 
Temmiuc.k'i CollnoC r 

~"O-b.aDded Co~r 

Hc\ttlin's Councr 
V)okt-tipped Co~r 

PlOItincolt 

Bta..:k-winged Pratiocol~ 

Rock Pratincok 
MaM£.a.SUJ Pntiocok 

Chr.radrius duiJlus Scopoli Little Ringe:"j Ployer 

Charodrw.s hul.s:!c:u ltJ l...l.On Ringed Plover 
ChMadnus pea:.arius Temmincl Khtlil2's Sand·Plover 
CM.r(".driw tri~ Vid~l ~banckd Pkaver 
CfuJuulrius alua.r.dnlfU.$ linn. KCDtish Plover 
Cho.rodrius ftlOl1!oJus Pallis.. Mongol.ia.n Sand·PI(I'I.'Ct 
CMrodnus lexht:rululiii Les.s.on. Grca! Sand-Plover 
C~.aradnuJ rutllllcus Pa.l.l.as.. Caspian Plo~r 

P(u .. icJi..J fuA-G (Gmetin) Pacific Golden Plovu 
P/u\;tJii.s S({lJlJJQ'~ (linn ). Grey P~ver 

HcpiofU7Wcu'JSiro~ (1iArtLtub). lAng·loed Lapwl.n& 
!Ho~fUI1LS Jl'i!lO;u.r (11n.o.. ). Spur-winged Plover 

Hoplo~ /i;c/I.I" (Bodrlaert ). Black-Ix-a<:kd Pkwcr 
Ho pin plDI.J.J md<JIW fU"u (Cretndunar). Black-win&«I Plover 
Hcfkp;nu.sCCTOnalW (Bo&:1aen ). Crowned Lapwing 

HoplcJ1cru.s ~,aiIas (l.iAn. ). WanJed PIo"'cr 
Hoplcpums~phoU.u (RtippeU). Spol.breasted Plover 

C}~UUSUJ f'YGaric .illas . Soc:Ubk Plover 
Family Sc.olopaodae . Sandpip<' o 

Ca1idru~ 

Colidris mllJULD 

CtJub-u Icmm",clcii 

Ct:Jj4ro JU!>mi/W.UI 

Cdj4Tis~~o.s 

CeJ.4in.s f ani gi ~ 
Ct:JidN aJ~1\Q 
Limicd..a f rJkindh.u 
Philo~hus f'CItn<U 

L)n1N>Cry~.t..S mini~ 

Golll1lcogo,allinago 

GdliMgO fI;gn'ptroUs 
Ga/lillllgO~ 

f..jm.o..u:lli~ 

U1MS<1 i£I r ~ 
Nun~niu.J ~ofZJ..S 

NuT/'llt1WJ,J arqvtJUl 

Tringa cry(hropu 
Tn"g£! l(:r(41\U.S 

TrirlgaJUJ~ 

TrinKQ ~kviQ 

Tringo o.::hroru.s 
T n·"go gWrwW 
X tnu.r cir.or:u..J 

ActitiJ h Y pokucos 

Arrna,ri.;; 1l1Jt!r f'"-l 
Phalaro p.i.J k>batus 
Phola,o es [ uliCMiw 

(1'olW). 

(Ltisler)_ 
(Ldsk r). 
MiddcDdorf t 
(Vtellol). 

(Ponloppi~)_ 

(Lin. ). 
(pontoppida.a). 
(!inA ). 

(BriIMkh ). 

(!inA). 

1Jo .. part< 

(Lorlwn). 

(!inA). 

(!inA, 
(!inA). 
(llnn. )_ 
(1'olW). 

(!inA). 
(&<.hstt'in)_ 

(GUIU\(I1lS). 

linn. 
linn. 
(G OJdeustAcil) 

linn. 
(Lin~). 

(Uu). 
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s.u&lling 
LinJc Stint 

Tcnuninck's Stint 
loD&-IOo!'d Stint 

P«toraJ Sandpi~r 

CUrlew Saodpiper 
Dunlin 
Broad-biUed Sandpiper 
Ruff 
Jad. Snipe 

CommonSni~ 

Nrkan Snipe 
GreatSni~ 

B1ack.-I.ailed Godwit 

&I-tailed Godwit 

Whimbrtl 

Curlew 
Spoltt"d Rb"hb.ank 

R«Wunk 
Manb 5.&ndpiper 
0=,.. 
Grccn Sandpiper 
Wood Sandpi~r 

Tcrck Sandpiper 

Common Sandpiper 
T'uro.stoDC 
Red-oock.ed Pba.Wnrv 

s .. "" 

E 
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Scieotific ~.l.IIle ~lerm.inJ\Ot EI?~lisb Nzmc Su"" 
Family Sluwn.riidae· Shw 

5Iawr{Jfl~.f fXJ'nariruu (T ernmiJK.k). POlIlArlneShu 

SUr.-.araFUU pt:lTtuiHCU.f (linn. ) ArrllC Skua 

I"rcor~ slato .(BrlLnnKb). Gr~.a l Shu _i 
F alu.ily Larid.a~ • G ulh , 

lAnJ..s htmpri.:1Ui 
-

(lln>cb). Sooty Gull 
, 

LAru.s ltlll;cphthDimu.s TcmmiDc.l Whit~-<}·ed Gull 
LArw ichlh.voaw (Pal1u). Grea l Bb d:·ba ded Gull 

LArw ridihl.md~J U= Blac.k-beaded Gull 

Larw cirTC-UpM./4J Vi~Uol Grey-bca.dcd Gull 

Laru.s g~r0 Brcmt. Sknd~r-billed Gull 

/..awJ f= Linn. Lt:s.so:r Black-backed G ull 

Larus argcTlltJb.i.S PODloppidan. H~rriu.g Gull 

Family Sl~rnidae - T erm 

GdochdidcfI nik>ii(".c (Gmdin) Gull-billed Tern 

Sl<m~ ca.spio Pillu Cas pian Tern 
len~ l>crgii Lkb1.l:DSlem Swif l T e rn 

taTw bmge.1cn.siJ 1.=on. l....es.sc t~todTe rn 

St.una ~ruiJ Latham Saodwkb T ern 

SLt:n"w dougaQij Mon~ R06Ute Tern 

UrTIIJ hiruM4 Linn. ComrnooTern 

S~rtpr(".s.fl"J Hart", Wb.itc<bce~c:d Tern 

;Sterna Dn.«/N:ruS s..:opoli. BridkdTern 

Sunw db;! ron.r PalW. LiIUe Tern 

/.a7tn .Q.W¥llkrsi Hum< Saunder's unIe Tern 

0Jidvniar J.. )t.ridus (pana.) ~'hisl:ered Tern 

CJJjdoni.as iii CCr (Unn. ) BIlek Te rn 

ClWdottUu lauopurw (Ternmind.) Wb.ik--wUiged Blad; Terp 

........ \0[1$ s:oI.idu.s Linn. ). Noddy 
Family Ryocbopid.le - Stimmers 
Rh yncho f'$ r/a.~·r()snU Viellol Skimme r 

Order Pterodidiformes 

Family Pt~roc lidlda~ - Sa..odUOu.se 

Plaock.s ~Ilkruuinii T errunind: Licht~ost~in', SaDdgrou.se 
P"~roc.Ju .fCIlLgo./lw (Linn.) Spotted Saoogrl)l~ 
f'urO<C".lt:..r~~ T cRl.lllincl C~tnut bellied S:l.ndgrouse 

Puroda tkccnlllJ..l CalwW BJ.ad;.faccd SandgroU!.C 
Ploock.s gurturaJjs Smith Yellow-lhroaW Sandgrous.e 
Ptef(x:kJ flL'adridnau..s TcmuniDd. Four-banded Sandgrous.: 
Otdu CoJumb[lormes 

Family Cohuobidac - Pi,eoD-\ Doves 
Colurrtba livU.l GmeIm R ock Do ... t (feral) 

CdumbD n./birorquu ROppdl Wbilt'<Ollared Plgroo E 
Co&mba guir.e.o Linn. Speckled Pigeoo 

CoW~ tuqlwnix TemmiDd OtmPigeoIl 

A,." pdia lcr."", (f=minck) Lemon Dow 
~r~~~ aJpi«Ja (Sund<vaU) Ring-necked Dove 

~DTptQpdUJ rOSt:.Cgri~ (S"",,<Vall) Pink-beaded Dov~ 

~l7C',-.o pdj4 .tcmiJerqc4* (ROp",U) R.ed~ed Dov~ 

IStrt /10 pel.Ul ckeJ'piCIJ (Hartlaub &. Finch) Mouruin& Dove 

SIn pto peh·a ""MOI'.a (GmeIm) Vw.aceous Dov~ 

~tJT f10 pditJ tl4tnJr Linn. Turtle Dove 

~Irt" P'C pelUJ bJ gtn.s (RDp",U) Pink -hrusted Dove 
~/J"t" fW pdiD KI'lI! gokn.si.s (Linn. ) Lau&hin& Dov~ 

~f1Yf1opdUl re:i.ck"qwi (E.rL1n&er) White-winged Dove 

IXIIOUlpcr..sis (Linn.) NamaqWl Dove 

TllrfUr tY~M (femmiod:) Tambo~Dove 

Turturo!c-f (Linn. ) BJUC-tipo(t(d Wood-Do\l~ 

T urNr c:hok.ospi.lo.s (W. ,Ia) EmeraJd-1ipotted Wood-DoN~ 

r u rtur cJrp.siniau (Sbdp<) 13l<d-hU1ed Blue-cpOMed Wood-Dove 
r rtrofl au.m-aJi.s (Linn. ) Green Piteoll 
T rG"On 1WJLJii~ (Meyer) Bruoe 's Green Piteoo 
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ScieDtifir Name IXltrminalor En?Ii.l.b Name Su"" 
Orlkr PsirucilotJ;Des 

Family Psinacid.at· Pa,rrob... Lovebirds 

Poiu phaIus {kwff fOIU (RiJp~U) Ye!1o\,.- fronle<! P4IT(l1 E 
Poiuphdus n><!:ycn" (Cretzs.cb.m.1.r) Brown Parrol 

PoiuphaJw ",!iwlIJn.s (ROp!"U) Dnnte-~Uied P.urot 
Psiaa.::ula kramui (Soopoti) ROk-ringed Pani::eel 
Agaporni.s /arani4 (SIAnl'Y) Black-winged Lovebird E 
Agaponti.J p.JlLlrill (Liru>. ) Red-beaded Lovebird 
Order Cuculifonnes 

Fa.mil)' ~ I usoplugid.le· Turacos 
T auroco kuctXlJ (RGppdl) Wbile-<b«ked Turaoo 
T tn.Iraco 1U..fpolii (SaJyadori) Prince RU5poti'S Turaoo ET 
01f)A'halxoi.dt:J paWnalD (RQppeU) ~-[a<:ed G'l>-aWll)' Bird 
Co~hDir.cUk.s kucog<l.l1er (R°WU) While-bellied Qo..away Bird 
eriN/a umuru; --i~ ~tern Grey PLanlAin-eater 
Family Cucutid.;.e . Cudoos 
Clal1la/ol' jM.objflUJ (Bodda< rt) BLack'aM-While Cuckoo 
Oam.2lor In-aillan.tii (Swainson) lrvaillanl's Cuckoo 
Cla.mato, g~ (LinD- ) w..a.\ Spotted CllGkoo 
ChryxKtXC)'~ CD priuJ (Boddaert) llidric Cuckoo 
Chryso<c>u y~ kkJa.s (Stephens) Klaas' Cuckoo 
~c>uy:za.frnus (Shaw) Emerald CUckoo 
CWllu'f'lOCMrcS ~ (V)eUoI) YeUowbilI 
Cucuoo damo.Jus lAtham Black Cuckoo 
W QIWS KXitarius St.cp~D5 Rod-chtst.ed Cuckoo 
O-~ w.n.Dru.s linD- Cudoo 
C=uJ=gukuU Stephens AI Mean Cuckoo 
ulUropu pillij llirtl.oub Bbcl. Coucal 
U7\JTO fUI /tIotlDdru.s (RQp",U) BI~beaded CoucaJ 

Cmn" pJ..S JO'.e gakn.si..J (Lin~ ) Se<><gal C<>ucal 
Ccnrro JUS JU pcrci/i,osus H~ruprlcb &. Ehrcnberr. ""1lite-browed Coucal 
Orlkr Strigiforme:s 

Family Tyton.ida~ . Barn Owls 

T}to ailxl (Sropo~) &mOwI 
T l.Q co pauls (Smith) Ca~ Gras.s OWl 
Family Strigida~ - Owls 

Ow JGCPS (Linu. ) Eurasian So:ops Owl 
Otus St:n<g.:Jio!sis (Swillns.on) Alrican Scops Owl 
o....k=>W (T~lDmind:) \¥hite-faced $oops o.vl 
BuI>oc.tJpeM.s Smilb c.", E>gI<-owI 
8uOO Il f nClUlUS (Temmind.) Spono:l &\gle-owl 
fuMlMuus (femmind:) Vern-Aurs E.ag.1e-owl 

is""o}<li. }<Ii (Bonaparte) Pd', Fi:iliin.gOwI 
Glaucidium perla.tum (VieUot) Pearl-5potted Owlet 

All=< """"'" (Soopo~) Little CHI 
~ woodlordij (Smith) Airican Wood Owl 
.Mio abyss£nia-u (Gutric· Me neville) Ab)'SSiruan Long-ea.red Owi 
AM {kunn1QU (pontoppKlan) Short-eared Owl 
Asia CD pmsi.s (Smith) Alrica.D Musb Owi 
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Scientific Nil-me Deltrminator En lish Namt S ... "" 
Order D;primul&i/orme5 
Family C.aprimwgidae. Nithtjan 

en pn rrwl fUJ ./IOmtUI.L,S Hc:u&lin PLUn Nigbljar 
upnrtWlguJ TJUl,jt:UJ uchlensteLn Nubi.an Nighlja.r 
Cc.prinwlptJ euro~ Li= Europun Nighl).u 
Ca pri,,12J..l fUS ~ rY ptiw Uc.hlenstt:in EgyptiaJJ Nigbtjat 
01pri"wlguJ fr~ $.1.Ivadori Northern Ousl)' Ni~lj.1r 
CApri ",ul flU tko"aldxmi SIwj>< Don.aldson Smilb's Nighlpr 
CapnmuJrus pdi~~ RflppeU Ab)'iSini..a.n Nighl}at 
Cc. pnmul ru.s srdLmu BlundeU &: Lov .. , StaHpotted Nigbtj:v 

C0pr!mWCW IrUu:mtJ RQppelJ FrecUed Ni.&.hljar 
Co prunulgl.l.1 cltuw Rc:icbeDOw Sleadef-tailed Nig.blju 
en pn rrwlgu.s dim.Gal1'US VieUot Loc.g-tailed Nigbljar 
C"pnnwifUJ tWakn.ri.s Smith While-tailed Nithtjar 
Mocrodi Dtt:rvx IonnlXnnU {Shaw) Stand.ud-.".i.o~ Ni2btiar 
Order ApodiIolIDes 
Family Apodldae· Swif ts 

IAfUI m >-,0 ptilUJ , (s./vadori) Scarce Swift 
ApuapuJ (linn. ) Common Swifl 

A fUS flIaJUIlt' (Reichcoow) N)?llL1Swift 
Apumdbo (1ioo.) A1pi~S",,-if t 

AruJ tJ.t:qu.atorialis (MQikr) Mon~SwiIl 

Apwhonu (Heuglin) Horus Swift 

Af"UJ (.Q f I t:r (Lichtenstein) 'White-rumped SowiIt 
!A~ Qflinis (Gray) Link S .... ift 
C~ruiuru..r parow (lichteDStein) P.ilin Swift 
Order eolWormes 
Family Col.iid.ac - Mousebirds 
Col.i..us ltriDlw Gm<li' Spockkd Mous.ebird 
ColIUJ 1nDO(}(I1'US (Un~' Blue.-n.aped Mousebird 
Older TrogoniIormes 

Family Trogonid.u - Trogon 
A~f7'f'Iano.nM (SlcDbcns) NarifU'S T~OD 

O(&r Coracifof'QIe5 

FJlmily Ak.alinidAc - Kingfi~ben 

Halcyon J:erw.-g£1k"Jis (linn.) Woodland Kingfisher 
lIalcyon molimbjea (Shaw) Blu.e-brea.st.ed Kingfisher 
Hokyon chdicuti (Staley) Striped Kintfooo 
Halcyon chk>,u (Boddaen) White-coi.lMed Kingfisher 
Hakyon lW~p/I4lllJ (MOller) Grey-buded Kingfl'iMr 
Ak«Jc IrmiJcrquakl Swaic.soll Hall -collared Kingfisher 
AluM cristahJ (PalW) Ma1achi~ Kingfisher 

~~ _rt) Pypny Kintf><hcr 
nufu (linn.) Pi<d Kintf><hcr 

Ca;.k tnAJ::imD (Piliu) Gi.l.nt Ki~tsber 
Family Meropidac - Bt-c:-eaten. 
MtTops hirundin.rus UcutetlSttln sonUow·tailed Bee-ea.ter 

lMerop4 dbi.colJi.s V~UoI Wb.i~throa[ed Bec--e.ter 
Mao ps puiIJu.s M<lIkr Link Bee-eater 
MeTOpt~latw Vidlot BJue-breasted B«--ealC1 
M ~o ps Drinudis I ... tlwn uftk Gften Bee-ealer 
Maops superciliosw LiM Olive Bfto-.eater 
'.{crops ~rsUuJ P ..... Bl~ktd~ler 

Mel'OpsQ~ Li= European ~ter 

Mrro ps IU4bicus Grodin Cann.inc B«-eater 
Mcrops m-oilii OusWtt Somali J3ee-eater 
Mtl'op!_~~JQ VieUoI Red-lb.roated B«-<:~te r 
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~rfjcNam( 0.: terminator Eo,Jidl Name S~"" 
F.a.mily Con.c.iidac - Rollers 

COfaciru g(lTTUWJ 1-<= EUfOpe.ul RoUer 
Corocse.J' ab ~ ruciJ H,rnwu> Ab~i.ru.atI Roller 
Corocitu UJl.uinuJ lin.o. L.i.\.ac-breastcd RoUer 
C<>rcx:itH nr.cvt"t; Daudin Rufous-crov .. ned RoUe r 
EurWlOmuJ PlauOlf'LIS MUlkr) Bl"O.ld·bill('(]' RoUer 
Family Upupicbc . Hoopooe 
U",pa <POp' lin.o. Hoopa< 
Fa.miJy PbO("wculid.1~· Wood-boopoe$ 

Phacnicuw.s PI' P.JrruJ (Milia) GreeD Wood-hoopooe 
P~nlculu.s sornd.cr\.S1.S (Og.ilvic-Granl) Bla.d-bille<l Wood-boopoe 
Phoa!Jru1u.s grrw.i (Neumann ) Viokt Wood-boopoc: 
YhooUadus oJcm-mus (Stephens) Black Wood-boopoe 
Pho<:nicuhJ,s mil'lOf (Ruooe'll) Abyssinian Scimjur-biU 

Fa.rni/} Buc.erotidaC' - Hornbilli 
T odau I\<l.JUALS (linn. ) Gt-ey Horobill 
T odau CT)fhrorh ~hlu (T emmiDck) Red-bilkd Hombill 
r oclau lkckO'ii (~) Von der [).e.:Un's Hornbill 

T.x1ruJ fLavirost7is (RQpp< U) Yellow-billed Horubill 
T o<kw hem pru.hii (EhR,"''t> Hcmpncb ', Hornbill 
T ()CluJ o.fb.c>lamilUlAl..J (BOnil;ofcr) Crowned HorubiH 
B~brnU FriNm.uu> SiJvcry<becked Hombill 
&uon.ou.s ab't'$.Siniat.J (Bodd,a('n ) A.b~'SSinian Ground Hornbill 
Or&r PKiformes 
Family CapilocJdae . Barb.!ts 
L)biu..s bidcrJ4JIJS (Shaw) Double-toothed ~I 

L )hius gui f :;obaliJo Hermann Black·billed Barbel 

t 

L)b~ ~ifltxj (Leac b) VieUot's 8arhet 

~;biuJu~ (RQpp<U) Banded Barbet E 
L)biu.s mdnnocephDlus (Cteoschmar) Blacl,::.thro.lted Barbel 
L:,bius di.DdaruJlum (l!euglin) Red-f ronted .B.a.rf>et 

I POloniulw p.t$~ (Dumont) RaHronted TLIlk.t:r-bird 
Pogoru'ulus chrytoconu..s (Temrnind :) Yellow- fronled Tm1:cr-birrl 

Tmch),phorws mnrganwrus (Clcp:..cb.rnM) Yellow-breasted Barbel 
Trc.ch)'pMn~ da.rnaudii (Prevost & Des Mun) D'Aroaud's B:nkt 
T ,QC}, :~",..I.S c/'tfhrrx.: ohaW.s ClbarW Red-aod-yellow B.ubet 
Family lndJc.aloridae · Hooey-guides 

l rvE.cC-.lor ~gaAU L=, Sc.Uy-throated Hooq-gukk 
/ r.djCllh>r i"dicalOr (SpamnaA) m"lCk-throatoo Honcy-gWd.e 
Indicalor miru:>r Step~DS I....esse r Hoocy-:wdc 
P,odo/isau in.sir.is (Cassin) Ca.<.sin" Horwry-bird 

~~'"' Sundevall WahJber~" Hooey-bird 
Famit), Pl<:idac . Woodped.en 
))n..t" torquil1a lin.o. Wr)'ned: 

)"X n.l fi c:oI1is Wagler Red-brt:a.SUd Wryned 
Cam pdMO nuJ,ic.l (Bodda<") Nubian WoodpKker 
Cl2mfXtkro~ (Mille"") Link Sponed Woodpe«.er 
fl:ndro~~s f~ V~UoI Cardinal Woodpecker 
Dmbopicos ob)¢1l·niaJ.s StanJ<y Goldc:n~ed Woodpecl:er E 
l.Ja..dro picos ob.solau.s (Wagkr) Drown-backed Woodpecker 
M uo pi~s grX~ (MOller) Grey Woodpe<Uf 
TMruu~~ ..... (ljchlensteinl Bearded Woodpecker 
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Sci~oti.fK Name Dclcrmin.alor E.ntl-ish Nanx Status 1 
Orde r P"S$eriform~ I 
F unity Pinidu . Piru 

I PrM C':,&NN1S VielJol ,'>Jricao Pm.a 
Family Abudidac· lArb 
M irfJ /rD ClWillatu Blyth Sin&ing Busb-Lar l.: 

Mif'D/ra albic4Lda - RC'lcbeoow 'W'hilt'-taile.:i Busb-1.ul 
MITtJlrD pulpa - Fne.1mmn FrlNma.na's Bush-luI.: 
Mirtl f ra "Y~rme.lf'(J (ReichcDow) Rodwing lM' 
Mira/,o- rulo.;irvw.J'/1()~ (S.1Jvadori) Flappel-Lark 
MITD I Ta co/.L:.ris SIwp< CoJ1.ued Lark 

Mwa/'D (Jfn'=~ Smith Fawn-oolouled luI.: 
Mlra/Ta Zilkni SIwp< Gilkn', Lari:: 
Mlra!rt:. pocc:ilo.sscrn.tl (Reicheoow) Pink-brusted Larl: 
Mj,tJ f fa iUgo..bcruis E=l Degodi lM' ET 
H clcron ... ,a f ra jl'damc>auiJ (E=d) $idamo Lofll,<tawed Lark ET 
E.rr;mop4uix ru'gria ps (Gould) 'While-[roDted Sparrow-Lark 
ErtmcJ*n"x SlplQlD (Omtakl) CbestDut-bea&d Sparrow-lArl: 
Err-mofUrix kucotis (SW>ley) CbestDu l-b.ac~ Spurow· Lu1 
~;""""'<ksa1i (LcbteIkSttin) D=nLMl 
AJaonotI ~ ~ (DesC 00. taine) Hoopoe- Lart 
MeUtn.xorypNJ bi~ (Mtottrl6) Calandn LMl 
Cdo~ c:ina-uJ (G=Jin) Red-capped I....art: 

Cd~ b""',.;oaw (L:isJer) Sbon- toed La.rt 
~ .sDf1VJ1j~ (SIwp<) Rufous SOOrt-toed Lark 
C~pas0naJ4 (SIwp<) ».tasked lark 
P.~m.oTl f rcmandii (Pbillip') SborHailed Lark 

I G~t:rist.aJ~ (Una ) Cl'\'!5ted Lark 

i GdtridlllJ-.dcw lra",hm) Sbort-crested Lar\: 
Family Hirundicidae . Swallows., Martins , 
RJp:Jmpo1~ (VleUoI) Ai ricao Sand Martin 

! Rjparion"pario (Una ) Sand M.utin 
IVpano a flCU1 (llodda<n) Banded M.uti..D 
HmJ.r.dQ pisecpyga Sun<kvalJ Gnry-rumped Swallow 
/-Ilfundc f u.ligukJ LlcbL:osteill African Rock Martin 
J{U1Jrt4a /1.1 p--SrtU Soopoli Euro~.an Crag Ma.rti.n 
Hif1Jndo rwrico Linn. !)wallow 
Hinm.dc Iucida H.u11oub Rcd-<bested Swallow 
Hinm4b snUJ}W w d> Wire--ta.i.led Swallow 
}fmJ.rwl¢ tJdJ..iopaJ BlanIord Ethiopian Swallow 
/firtUWb ~ga.msi.J Be""" 'White-tailed Swallow ET 
f/in.cnM ~galatsis Linn. M06qut swaUow 
Hj11.l.nJb dcruriUl Linn. Red-nunped Swallow 
Hillln.db ab~1'ticD GlltriIl-McnMlle Stri~ Swallow 
Ddidll)fI url>ic.a (Una ) H ouse Matti.c 
PscJidc prtXr< pri$tO pto'G (ROppd!) Rough-winged Swallow 

P,.Jidc ~ albic< '" $( laler White-headed Rou~b-winted Swallow 
Fa.m.ity MoLacillida.e - W~aih. Pipits 

AIIJh4s~ (G=Jin) Ri<:ban:!', Pipit 
.AnJhu..J C4ITI pemis (Una) T awny Pipit 
A:"h:.u ku.co phrys Vicllot Plain-bacUd Pipit 
...wnw ~m.i.W JerOOD Loll&-billed Pipit 
Anlhus CQ f f er Sun&:-.'illl link: T av.'D)' Pipit 
~IIInU tJTI.idi..s Uno. Tiff Pipit 
Anlhw fXn1ifrUS (PalW) Red-lhroaled Pipit 
TmdOlh;Wcus ~~ (CaJ>ani,) Golden Pipit 
M (lCfOl!)'.r f/tn--K.oI1is RQppeU Abys5.i.n.U.n Longc1aw E 
M~fkno 1-'= Yellow Wagtail 
MOIMi& cinaea Tun"I.:t 11 GTe'!' Wutail 
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Sc.it'Dtific Naroc {X1t'mUnalor : EtWisb Name SUTUS 

Ordt r Pa..\Suuonnes 
F amiJ) PlTud.le " Pilu 
P.tW (U1lokn.si.s VjeUol Afrian I'llta 
Family A!.ludICiae - Lar1:.s 
Miraffa C4Will.vu BJy\h Sint.ing, Bush-Lark 
Mifa!f .. albi«ZJJdo RClcheoow Wbilc-ta.i.led Busb-Iarl: 
Miro/ro pUpa Fn"'= Fncdma.o.o's BU5h-lad: 
Mlfo/rc hypcrmarc (RdchcDOW) Rodwint, LMk 
MmJ / f a rut MfINlnIOmUJ (5.Uvadori) F1.a.ppet-LMk: 
"\{lfa/fa ,o&ri.s ShMp< CoI.I.ared Lark 
Mm,ln:. ofri~ Smilh Fawo-colourc-d I.Arl 
Mlrof fa flllati ShMp< Gille rt" s Lark 
M"a!ra p:x.;::iJOJI~ (Reicheoow) Pink-breasled Lark 
MITotra tkg~rlJi..s E=d DegodiLuk ET 
Hefcromna f fa sidc.trlIX7l9."J (Eratd) Sidamo Long--c.l.awe-d Lark ET 
fuma peri~ flJ"piu pr (Gould) Whi~froD~ Sparrow-Lark 

£rcmo;:uri~ ~pw..tJ (Owtalc l) Chestnul-beaded Sparrow-La.d: 
~~""rbaxis (Suruq) ~tnlll-ba(:..I;ed Sparrow-Lark 

iAmnw~d=ni (Ucb lenslein) Dcscr1 Lark 
A!.lGmoIl a1au.di f<!J (I)csCootaine) Hoopoe-l...arl; 
M d.=ccoryphc bi1l1llculouJ (McDetri6) Cilindn LMk 
CakAd.rdlo ciflO"Ul (Gtn<lio) Red-capp<d Lan: 
C:dtmdrrIlo broch )do-ro"kJ (Lds.ler) Sbort-loed Lart 

C~&~~ (ShMp<) Rufous Short-toed Lark 
c.n.za,...mIlo ;X,~ (ShMp<) l.u:sked Lark 
P~ncn f,.m~ndii (Pbillips) Sbor1-l.liled Lark 
Gckrido eriSlahl (linn. ) c.r-csted Lark 
Gaklido Ik J:iN is"h'!!J Sbor1-crested Lark 
F amiJy HlIlUldilUdae - Swallo"'-s., Martins 

"'pan<~ (VieUOI) Ai rican Sand MArtin 
.Ri paM ri pori.o (linn. ) Sand Martio 
RiparioQ~ (Boddaen) &oded Mutin 
}{UUM" ,Mscopyga $undevaU Grey-rumped S\\oillow 
11 ,"mac fllE:uJD Lichtenstein AI rican Rock M.utio 
H.runJ.o",~ Scopol.i European Crag Martin 
}-{iruM., rwti.ca linn SW>lIow 
Huuruio /ua.da HortI.>ub Red-ck.st.ed Swallow 
HI~ndo smiJIW Loa'" Wi~tailed Swallow 
HmmM Ddhic pial Blanford Ethlopiao Swa.1Iow 
Hlrun.do ~g~"'Ui..s Be"",. White"laiIed Swallow ET 
H.rorttkJ KMgalcuiJ Linn Mosque Swallow 
Hirur.dc tiaun"CA linn Red-romped Swillow 
/irundo ab~.IJ Gulrin-Menevil.k Striped Swallow 

IleJidwn urbica (linn. ) Ho~ Martin 

Pso.J.id.cpnxN pri...stofU"rD (RnppeU) Rougb-win.ted S-wallow 
PJOi.Ui..c,,,,....,..,.... olbi.u'u Sdaler While-headed Rou~h-winted Swallow 
Family MOlacillidae " Wagtails.. Pipits 
ANJw..sn.:fl,~~ (G~lin) R.K:bard', Pipit 
AnlhuJ c.vn~ (linn. ) Tawny Pipit 
ANJw, Io=p!ry> Vkl10t Plain-bad.ed Pipit 
AnJhu.s simiJi.s Jerdon Lon;-billed Pipit 
Anlhus UJffa Sundc\-all Uctle Tawny Pipi.t 
jM;Jw,rm;aW linn T~ Pipit 

Antlws (rr\-;nw (PaIW) Red-lhro.ated Pipit 
TmaQ(h~~ (CAbani<) Golden Pipit 
M 00Cr0fl y~ fla'.1ColJis Rnp~U Ab)"Uinian Longc.1aw E 

M """"'" fI=< linn YeUowW~gtAil 

M 0Ulci& CincTUl T..,\aII GreyWagWJ 
M 0l0d1I tW(J ShMp< MotUltam WaguiJ 
M owciOa aJba linn Whj(e Wagtail 
Motoci&_aguimp Dumont African Pi«! Wa~ 
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Sci~r:.tir,( l"anK 

F.unily Sylviid,a('· Watbkn 

8r.:ufypkFUJ ba.b<:>cUJU. 

Brod);;U"~J ci'lr..aIr..CI~ 

Brod)'~(T'.J.J df redi 
5':}>.Xni«>i.a p:.: y.u(J 

PilrlJCImo bc<hmi 
p {I,uorn4l lu gnu 

CUw:M rr)flvo EM 
C~iaxJ) ~IlUJU 

C1SllCcJ.o dlJTl4lnD 

G.sucoU:~<.D 

G$ieoia ,o.l.M1oUJ 
Cisrieoia rooll.Jl'(l 

Gstuo.!o iUJlfJkn.Q'J 

w,roW "'NrYoXa 
CUtiwL:l rtatWl 

Cisticda ru[;(;(ps 
CiJ'tJ'(olIJ brtlc},yptercl 

Cis1icro:. tTor.od)U.S 

Ci.JrlwW PlflCidiJ 
G.sri~ IlI'iduID 
G!ri~oimUJ 

Ci.J;!Jecia brunn.':scvu 

p,;n.UI gr~ 

PM·Na ~tb {lava 
.,u.r.!.<:>,~ 

pile pti1a clommu 

~wl'likl rufifroru 
Ph)D.olc.is ru1chdUJ 
C.41nil/(; flUID b,rnC.Q..It:JalJJ 

Cc.me.ropUro simpk:r 
bcmomdn ictcropygio/iJ 
Errmomd& flavicri.J. ...... Jis 
En"""",", ~ 

Sji~V.!l(l brachy.tra 

~ict1tl whyii 

5~~ i:.abcllifl(l 
J-.icr-tl pIljJjp~ 

Loa • .Ildla~ 

~flu~ 
UxvJuJ1a Iuscinioick.J 
."ocro..,( phtUu.s sd-.«r.Qb<lC1U.1 

.-<en>« pM.w po/=TU 
kTccr phblJ.LS scir paca.u 

pMb.J.;b~ 

Acroc.( pholu.J grc.OJjroJl,u 

kTocc pI>ah.u JUnlort:i.lJ 

""""'pM"" gn.,JdU 
kl'OCt' pM-w arvlldir.oo::w 

C)Joropda~ 

pJw!~mc1U".lis 

!!ippvlaiJ ~ 

1 {i P poW.iJ ltutgwJtJ 
Hip~oJ.ivco,um 

}{ i P polOO iCU7iNJ 

)bia m y.<loao 

)ivi.::lru<ppdli 
If..j., MJJ4 

" JOclt'rmitl3l0 r -~]Ecj,!l'ib )'o;amt' I Stat~ 
(VieUolj unlt' Rus h Wartlkr 

\Rupf.'( U) (iruUII)OD Br.lclt'D-WMble r 
]-!.utl.Jub Bamboo Warbkr 

(Jt'rdOD) Fan-tailed Warbkr 

Reicbcnow Banded Ti r-nyc.arcber 
(RuppcU) Brown Til- Oyc.atcber 
(H.u1I>ubJ R~-(accd CistiooLa 

O"uglinJ Singing CistiooLa 
(A Smi th) Rattling CisticoL1 

M=m Boran Cisticol.a 
(T emmind:) WiDdint, Cisticola 
(RuppcU) Stout Cisticola 
(Smilh) Croaliog Cisticola 

Sa.1vadori Asby Cislioola 

Fischt'r &. Reichenow TtoyCistk:..l13 
(CrtlZSChmar ) Red-pate Cislicola 

(S!WP<J Siflling Cistirola 
(Aotinori) Foxy CiHicoid 
(RAfinesq u.:) Zinint Cisti<ola 

Witberby /)es(o:rt Cisticola 
(Heug.lin) B1ad. -b.ad::ed Cisticola 

H,-uelin Poc1oral-}><I lcb Ctiticota 
(Lc.blcns~in) Suip«J-Mck Prinia 

(Grodin) TlIwny·nwled Prinia 
(Elliot) PakPrinia 
(hn:1i.ne ) R«i·"'-Ln& WaJblcr 
(StrickLuad) BLrl:·breasled Apalis 
(Tcro.nllnd) Crickl WarlIkr 
(RoppeU) Red-facr.d Warbler 
(Cret:uchnw) Buff-bellied WarlIkr 
(Cretz.s.chmar) Grry·b<'!ck.ed CAma.rop~n. 

(Ca"'"'"' ) Grey Wren·wartler 
(Lahesnaye) Yello~llied F..cciDOmc ta 
S!wp< y cUO ..... · \'ente<! mmornel.a 
Actinori Grecn·h.K~ed F...cernolDe ta 
!.A1reso.aye Crombcc 
(Sh<Ucy) Red-[aced Crombec 
Elliol Somali Long-billed Crombec 
Williams Short-biUed Crombec 
(IloddMn) Grasshopper Warbkr 
(WoOf) R..Mr Warbler 
(Savi) Savi's Warbkr 
(Lnn. ) Sedge Warbler 
(Bec.bslein) Manh Warllkr 
(Hermann) Reed Warbler 
(VleUoI) AlriCa11 Reed Warbler 
(JUnlaubJ Swamp Waroler 
(Elueob<~ Soulhern Great Reed Warble; 
(H.u1I>ub) Basra Ret'd Warble r 
(Lnn.) Grut Reed Warbler 
SttLith Yellow F1ycatcber 
(F~r) Moustacbe WarMer 
(Ehrenberg) Otiyacrous Warbiu 
(EIu",bc~ Upcbcr" W.vblc: r 

(Strickland) Oli\-e--tm: Warbler 
(V~\JoI) lcterine WaIble r 
Mt~tri6 Mcoetri6 WarlIle r 
Temmi.od: ROppeU's WMbkr 

tllxr£L._ Ikscrt Warbler 
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" 
~jen ti1IC Name Dclennitaior ]r:~bName I Sla iUS 

)ivia IaICOmdDcw:l (EhteD~rtJ Red Sea Warble r 

>',~ hol'1cIUU (Gmelin) Orphc..an WMbkr 

JVI~ "'.rona (Bedutein) Barred Warble r 
\iviJ:J t'1Jrru~ (Linn. ) UM.er \Vhjtc\.hro.a t 

S~\NJ GOmmurW l~tham Whitclhroa t 
>'\~ bonn ~") GankD Warbler 
>,via r.!.lr1Ul pi& (Lina) Bl.lckap 

Ph)l1cscQ p.1S umbrO\,'1TTlJ (ROpP'l"U) Brown Woodl.a.nd ~w.ublcr 

Ph.,&$COpus boMlli (YicUot) Bondii's Warbler 
Ph .-Aosco p .H coJl)CILtl (VjeUo! ) Chin -chal f 
Ph ",&1$(:0 (US trochilus (Una) Willow Warbler 
FamiJy M uscica pidac - Flycatchers 
Mll.SCicap<l S1naJa (~'"") Spotted flyc.uc hcr 

" ."{u~fXJ gambc;g.u (Akundcr) Gambaga Dusly F1ycar( hcr 
MU~(J [<l adusu; (Bo~) Dusky Flyc.atcbcr 
M)-iopc.rw pu,nhau O-lArtbob) Grey Tit·flyca tcher 
Fiudu.J,o. albic-olli.s (Temmind:) Collated Flycatcher 
MdlUIWrni.s ch«bk>1ifalJ (RQppeU) Ab)'5.s inia.o Slaty Flycateber 
M dacfIQlnis edc/J'oidLJ (S\\-..inson ) mad: Flyeatcber 
Emp'rWnus kmiprtrritu.I (Rfippe U) Silver-bird 
&",domi..smic,orh.~ (Reicbeoow) Grey FlYC3lrbcr 
&adorniJ f>GlIidus (von MOller) Pale flyt:41lcbc r 
!iii(t(IJ fl:.""G.a..tm. SIIo'airu.oa YdJoQl-bdlied F1yc.llCbu 
FamiJ)' MOllarchidae - Monarch F1}'ulcbe rs 

& :is "rit11lalis (I-kug!.in) Grey-bead¢d f>u(f-had F1y.::.alC~' 

&tiJ pukeo Neumann Pygmy Puff -had:. 1-1Yc:llcbe r 
8:llis mi1>()' E.rI.anger BL1d-M.aded Puff-back F1ycatchtr 

PInr~ac~ (MOller) WanJe-eye 
T ,odw;x.(yCUS o/J:.>.onouJrus SI=p< Wbite-taiJed Crested Flycatche r 
reT p.g'phol7.< viridis iCMilll") Paradise Flycatcher 
Family Tunal.iidM - Babblm 

.ikippr abyuiWCil (RuppeU) Abyssinia..o Hill-babbler 
P/UQpha.snw.:oli";tn" (Guerin-Mineville) ~i.n"n C1tbird E 
Turdoi.dt.s ~ jus (Cret:u.cb.m.ar ) Brown Babbkr 
T urdooitks ~ pMJus Cn: \z!.chtnar White-be~ J3&.bler 
T I.lTd,oitUs squnnw~ (SbeUey) Scaly &bbler 
Tlm:Joi.u.s lo .a,rosu.! ~ob) DuUy Babbler 
r I.lrdoiks lcuco pygiu.s (ROppell) v,'bite--rumped Babbler 
TurdoUks / u/w.s (Dc.:> f ontaines) Fulvow Chatterer 
T (Jrdoida rubiziN.\SUS (R'Ppe U) Rufous Ch.'~ru 

~~rym' ~be Ucy) ; $ca}y Chatterer 
Family PAl"idae - Tits 
Paru.s a/u Gme litl GnryTII 
Pa,..LS kucomdas ROppdl BIacl: Tit 
Pann~ Guirin-Mfoeville %ile:--backed Blac.k Ttt E 
Family Rcmi:ridae . Penduline TIts 

&mil muxu.lu.s 0ivtl.>ob) MOUSC-<oloured PCDdulioe Tit , 

RLmi 1 p../ncti f TOIlS (Sund,,'Oll) Scnnar Penduline Ti l I 
I 
! 
~ 
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" Sci.eotiJic Kame [)( lamina lor En wb NAJD(' SU!U> 
Family Salpornithi<iM • Sponed CrN:pcr 

~nu.s .s t!Wn.()fC (Fnnlilinl S~nt'd Cree~ r ----F.uniJ)' N«"wioiidat - Su.obirds 
~hr( ptt!.1 oria\UJli.s fiArtU ub Kco)a Viokt--backN Sunbird 
A.nllvt p~ col1a.ris - (VicUoI) ColLutd Sunbird 

Anth.re ptes ~rw (V~I}o I) Pygmy $unbird 
Anllvept(:J~ (Licblcnsu:in) Nile Valley SU!lbird 
N cd(Jn"flJo cUl'QCCQ (Smitb) Olive Sunbird 
NUlOJrini..a amah~ (Shaw) Amethyst Sunbird 
,"" UIGliflio )01l'ga1cn.As (li= ) Scarlel<b<":StC"d SunbLfd 
Na:.kJn,u,. Jc,.n:ai (Shelley) HUDler', Sunbird 

") 
NcaarirUc. ~ (Sluw & NoMer) VMiablc $unbird 
Nccum',w. CnwfO PYf.Ul (Ja.rdioe) Olive--bellied Sunbird 
NUJl:mlU<l bl f a.rcUJUJ (ShaW) rurple-bano:kd Sunbird 
NU'Janrno n1Q~ (Smith) Mariqua Sunbird 
NC<UJn'Na~ l:.llnobct& Shi.oing Sunbird 
NcCUlrinUJ CU FJf"ell (Shlllw) Copper Sunbird 
NU'u.rinitl ttlC.OZU (Sunky) Tacaz:u Sunbird 
NCdoln'rj"lJ erythrOCcctl )!.utl.>ub Red-cbested Sunbird 
Nc.:um'nia fU1d01o (Linn.) Be.autif uJ Sunbird 
. .'.lecMn'nU; ~'11OUks (PJduoood) Smaller Blad:--hellied Sunbird 
N ecariNa f amoJ(J (Ii=) MA/.adlite Sunbird 
N«t.:;nn1L; h1i1!V7UU Sbdk~ BI'\)D.Z.e Sunbird 
Family Zosltropi~~· White...eyes 

Iz,oJtt'J O{4 &lb~ Guerin-Mtocvillc Whjl.e-breas~ Wh.ite-qc 
7A1£:To ps _gabJir Bonaparte Yellow Vlhite-qe 

~l'2.£.s pobol.lUtra Htu .. iin GreeD Whil~e 

Family Oriolidac · Orioks 
Orioou orioius (Linn.) GoldeD Oriole 
Oriol:H aUNJJUJ VieUot AI ric.an GoldeD Oriole 
Oriobls larvatus Lichtenstein Black·bea&d Oriole 
Onolus monacha (Gm<tin\ Blad.·buded Forest Oriole E 
F.unily Laniidae . Shrii.e:s 
£Uroe< rJulw flU pp:{]j Bon.ap.arte \Vhj[e-croV.lIed Shrike 
Prior..:> ps PUmoJ.a (ShaW) Crested Hc:lmet-&hril:.e 
N i/aus a!n (L,,]um) Northern Brubru 
Dr)os..'A:Jp.lSprillrW Jacoon Pri.ntIc', Puff ·back 
Dryoxo fUS g~mhauit (Lichtenstein) Pu/(·b;ock 
T dlClfNI minwa (HArthub) B!a.kcap Bmh·shril:.e 
Tchagra ja;na i (Sbelky) Tb.rc-e-streak.ed Busb-shril.:t 
TdulgrCl.Jo!~gdtl (Linn. ) Black·headed Busb-f,h.ri}:;e 

RIwdo """"'" cn=vw 
(Ehrc:oberrJ Rosy·pa tched Sb.ri.kc: 

union'us 111 f ic.t ps (S1><U<),) Red·o.aped Bush-sbrikt 
l...aniariUJ GdJUopi.aJ.s (Grodin) Trop~ Bouhou 
~ol'iUJ U)fhrolll.Il.eT (Ctew.chmar) BLK.k·bca&-d Goooiek 
Uuu'ilnu..s f undJris (Hart.laub) Slale-roloured Boubou 
M a1a.c.ofJOllu sui f I ... ·l·., PUZl,U (Les.s.oa) Slllpbut-hreasted Busb-,hrile 
M l.llMOMlus b!anchoti Stc:pbt-ns Grcy·b~ BusiHluUc: 
l..AtsiuJ istJb&inus EMnbe" Lsabc:lliDe Sh.rile 

1 
lAniw colJurio li= Red-backc:d Shrike 
lAniu.s rnir.or Gme lia J~r Grey Shrike 
LAnius e xcubiUN li= Great Grey Shrike 
Lanius t:.uubitcroi.k.s f'li-..'O&t & Des Murs Grt'y-backed Fiscal 
UmiJJ.J dn,snlLs c..J"";' Tai13 Fis<:.AJ 
LAMI.1 .somalia<.s HArtL",b Somali Fiscal 
lAMl.1 ~-<>llOriJ li= Fisc.t1 
Lanius JClDIor li= WOO&:hat Sbrike 
UWus nubicu.s Ucblc:nstdll Nubian Sbri\:c: 
FMlily Dio:widae· Drongo 
Dicnmu adsimiL.s (Be<:hstc:in ) Fort·tailed Droo~o 
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ScientifIC Sune fOctcnnlNllOr I Englisb Name St.o"" 
PW<C-JJ 1~"'opcaUJ Reicbenbach Nortbtrn hla.skC"d Weaver 
Pf.o.uu.J IIlUTrnu£u.s R{jp~U ~!:ukcd Weaver 

Pk>cruJ ...:la.rw Vidlol VIIt:lline hUsked Weaver 

PlouUJspd0 - (Heu&J.i.o) Spd:e's WCdw: r 

Plo.ceus cuaJkw.s - (MiUler) B\.ack·~ Waver 
p~ dieJvoccplWw (SaJvadori) JubalAnd Weaver 
PlcKr.n nvlanca pMJu.s (linn.) Yellow-hac ked Weaver 

P!occus rubi:Trlo.fU..J RClppell Chestnu l Weaver 
P!ocau JU ro:rdLosus (Sheiley) Comp.acl Weaver 

PLoUUJ ocuwn.s Smith Spt"Ctaded Weaver 

PLoca.<s Nf"eo/Jis (VieUo l) Dlad.·ncd.ed We2.ve r 
MaLPlbILJ rubnaps (MUller) Red·burled Weaver 
Qudeo ccvdJnd.is (Hartlaub) Canho..al Q~Ie.1 
0Jc1.eo tr:-ffJO Ps (Hartl.3.ub) Rc-d·buded Quelea 

Q...bqudL' (LinD. ) Red·bLU«I Quele.a 

Eu [iecJ(4 a ItT (Gmdin) YeUow-<rowned Bishop 
&. plLcu.,J albonolntu.s (Cmin) While-winged Widow-bird 
b. pI.¢=u.J aJ'tU1tJ (lloddu" ) Red-.ooLlared Widow-bitd 
£..u ,MCJu <l.rill=u (Smilh) Fan·t.ailed Widow-bird 
Eu [lecUJ ca ptw (linn. ) Yellow Bisbop 
~JicCJ.c.J rze,..,..-ii c.m.uu. BlKk Bisbop 
Eu pl«U.J h,c.r~s (linn. ) BIack·winged Rc-d Bisbop 
E.u pI.«ks macrourus (Gm<w.) YeUow-sbouldered Widow-bird 
E.u Ptacs f fallci..scanu.s (he" ) Wtst NilJ: Red ni!>bop 
.1nom.o1()s e Ul j~rbis ~~ Pat7sitic Wea"'cr 
Family Estrildidac - Wbydahs, Warbills i 
Vidu.:l Tr'JlGoyrD (P .... ) Pin-tailed Wbydab I 

Vidlul f iJ.(kri CRt-icbJ:OOw) Fiscbt rs Wbydab i 

V.d~ hypOCh.trillO Verruu:x & Verrea Ul Sled-blue Wbyd.ah 
Vldua p<lrc..disauJ (linn. ) ParaJis.c Wbyd.a.b 
Vidu..J ~1'Ildi.s Heuglio Broad-uiJed Pandlsc v.lbydab 

Hj'pxkr~choJ~ (Mlllkr) lDd.igo-bird 
!'farwlmsoa ~ OWiliub) G rec" D-backcd Thin-s pot 
C,Y/XOS?UJ .s.alvado,u· ReicbcDow Abyssinia.o Crimsoc-witJg 
. -!madillll f a.sO.:JUJ (GOldin) Cut-throat 
p}tdUJ~ (linn. ) Gl'eCD' winged Pyti.li.a. , , ".' P]pik;. IJfflJ (Gm<w.) Onnge-winged p)1ili> 
P~kJ~ptrra Sw.UnSOD Red-winged Pytilia 
LJgonosr:icuJ /ar..oot.a (R'pp<UI Bud·faced Fi.rdinch 
UJgo~atJ I'tIfopicu, (Fraser) Bar-breasted FirerlOCh 
J.cg"rtOmCUl %.'JCgaJc (Linn.) Red-billed Firer I.1lcb 
IAgOII<'>,fs.ictQ rlv:xiop:;ma (Heuglin) hmesoo's Firc fwcb 

I 
U.!ollCJriaa rubric.oul (Ucbtell:Slem) Alricaa Firermcb 
UUU g11Uk1.JS iarJhincgAJUT ReichcDOIl' Purple Gffnardic r 
Urat:rifllhu..s ~gob.u (linn.) Red-cbceked CoNoo-bJeU 
Ur~f1-t1lJrus C.\OIUlOCt' pMlu.s (Richmood) Blue-cap~ Cordoo-bku 
&riJdc. mdanoci.s (femmi.nd:) YeUow-bcllied Waxbi.U 
~pclu~ Hcugli.c Fawo-breasled W.ubill 
E.ssri1dc mo.:;., pyga Sunde\--alI Crimsotl·rumped WaxbiJl 
£srrilda lTogW)U-S (Uchleostcin) Black-rumped Watbill 
E.stn'1dD a.ltriJd (LinD. ) Wu:bill 
EsrnJd .... «)tlvonoiw (VicUoI) Black<be-cked Waxbill 
~'Il~fLaw:. (Viellol) Zebra W.ubill 
Or1ygOI p U1 (Unc-Ollis (VidJo t) Quail- finch 
Lon.clu.rD m.alolXlTu.n (lin.n. ) Silver-bill 
L.::",drurD piJrt-:.w piIltJ lk.ta..."Out Grey-beaded Si}v~r-b ill 

LondwrD fringiIlW:k.s (Lafresnayc) Magpie M.an.ni1:.i..D 
L-onck1.Jro bieda, (Fraser) Blad:-aod-wtllk MAD.ni.l:io 
LonchurD cu~ (SW>ll=n) Bronze Ma.nnWn 
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IScientific Nam~ [ktermm.l lo r Entlish NMD( Stanl.1 
Family Fringill.Jdac . Finches 

n'IfUJ rnozambU:UJ \ (MOllcr) Yellow-fronted Can..uy 

~n'fl.lJ (lfrogulanJ ,/ (A Snuth) Y tllo ..... · rum p«I Sc<-d -u Ie r 
5~nl\UJ La"ccPYllW (5unde--'alJ ) WbJlt·/'\IlIl~ ~-e.il ler 

mnus / k.vigula SaJ\'adori Yellow-throated Sec-d-ule r ET 
<nrw.s dorsosrriatu.s (ReicbcDOW) While«llied Canar)' 
Cn rItU dcnaldxmi Shvp< Gr06be.U: Ca.n.uy 
cnnUJ ~IUColli..J (Swainson) Yellow<TO ..... ~ ~. 
(,'nl\UJ CllnndJoUks RClp~ U African Ciuil 

5cnr.u.s nirru~ ps RClpp.e U Black ·headed Siskin E 
..-n'''''J nn-oJatu.J (RappeU) SlJeuy Sccd~ler 

rScnnu.r rri..J:tnaAJ.s RQppell Brown·rum~ Sccl~te r 

cnfW,J rachardi (Rdcheoow) Suul)'-h~«I Sc«I-eate r 
: "ennu,s anJc.cbcrrIUU N b .. \nl:ober ~-ealer ET 
ScnflUS :canJ~f1VJ Salvado ri SaJ ... a.don's S«:<I-ea Ie r E 
S"cnr.us .ltmJhoPI'EU/S R.p""U Wb.il~lhroalcd Sced-u.t(.'T E 
Fa.mily EDJberizjdu · Bu.aungs 
E.mbcn·za~ (Lk.bleoslein) Hous.e BUJlllng 
£mbaiza tJ:lM pisi Smith Cinna.moo-breasted Buntiq 
£;nb.aT.'..Il cl~ro.ceo Brehm Cinaeous Buntin& 
Embcn U.I /wrrulanlJ Li= Ortolan 
£mb.eriUl~ en: r.u.c.hmar Cutnclunar, Bun ting 

J 
Embcril.df~ Stepkns GoJ.k-n-breasted Buntint 
un."-'rib1 JX1licpnlTtJ ($.Uvadori) Somali GoI&Il-brcasloo Butl tlng 

~::;;~riU.llQrIx:i Hartl.3ub Bro-wn-~~ Bu.o~ 

Sutus: 
E - F...o~m.ic to Ethiopia 

T - Tbruicned stallli in the world 
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I The Endemic Birds of Ethiopia 

Group & Species Detcnninator -lvemacu lar name 
Order Ciconiiformes 
Bosrry::hia cal1mculala !(Rappell) ! Wattled IbIS 
Order An.seri formes 
Cyanochen cya/UJpera !(Rappell) ! Blue-winged Goose 
Order Galliformes 

FrancoliTlUs harwoodi !B1undell & Lovat H arv.'ood's Franco!in 
Order Gruifonnes 
Rougetius rougetii I Gutrin-Mtoeville Rouget's Rail 

Order Cbaradniformes 
Ho pia perus ""lanoee p/uJ}UJ I (RappeU) Spot-breasted Plover 
Order Columbifornies 

Columba aibiJarqlles I(ROppeU) Wbite-roUared Pigeon 
Order Psittaci fonnes 
Poice pJw/us [ lavi [rons (RiippeU) Y ellow-froDted ParrOl 

Ago l!!!.rrUs rar!!!"a (StaoJey) Black-winged Lovebird 

Order Cuculiformes 
-, 

T auraco rus polii !Salvadori Prince Ruspoli's Turaco 
Order Picilormes 

L >,>ius undaiUS (ROppeU) Banded Barbet 
Dendra picas ab yssinicus Stanley Golden-backed Woodpecker 
Order Passenformes 
Mira/ro degodiensis Erard Degodi Lark 
Hetuumirofro ridamoensis (Erard ) Sidamo Long-clawed Lark 
Hirundo megaensis Beason White-tai led Swallow 
M ocron y:c [lavicollis RuppeU Abyssinian Longclaw 

M yrmeclXichia senuru [a (RuppeU) White-winged Cliff -cbat 
M yrmecocichla melaeJUl (ROppeU) RUppeU's Cbat 
Para plwsma galillieri (Gutrin-Mtneville) Abyssinian Catbird 

POlUS !euconotus Gutrin-Mtneville White-backed Black Tit 
Griow monocJw (Gmelin) Black-beaded Forest Oriole 
Zavarrariomis srresemanni Moltoni Stresemaan's Busb-crow 
Corvus crassirostris RUppeU Thick-billed Raven 

Gny::Jwgnarlrus aibirostris (ROppeU) White-billed Stasling 

Serinus [/avigula Salvadori YeUow-throated Seed-eater 

Serinus nigrice ps ROppeli Black-headed Siskin 

Serinus onkoberensis Ash Ankober Seed-eater 
Serinus XIlnlhol.ae f1Ul Salvadori Salvadon's Seed-eater 
Se rinus :canJJw pygius ROppeU White-throated Seed-eater ---_. 

Source : Jess e C. Hillman 

280 



Summa a 
Group T oul Spc-cIe5 EndcmJ( ~P«~e5 "7 .. EndemIC 
QnUf 5InJlf....,ru lormt!.S 
F anul) StruthJowdae 1 0 000 

Tow 1 0 0.00 
enckT PodJ.:;J p:dJ f O~ 
Family Podiciredldac ) 0 000 

Tow ) 0 000 
Or~r Pr~fonr.t:.J 

Family Pro«Ua ... iid3e 1 0 000 
Tow 1 0 0.00 

Oraa Pe1u-Gni f O~ 
Family PhaCihOOtid.lC 1 0 0 00 
F.unily $ulidd'c 2 0 0.00 
F amiJr Ph.w.crocot3c.idac ) 0 0.00 
F am.ily Anhingidae 1 0 0.00 

Family Pelec.an..idac 2 0 0.00 
Family Frcgatidac 1 0 0.00 

Tow 10 0 0.00 
O,de C.corwforma 

Family Ardddac 17 0 0.00 
Family Ba.lMn.icipitxuc 1 0 0.00 
Family Scoridac 1 0 0.00 

F am.ily Cic.uniidae • 0 0 00 
F a.mily Thresk.iornilhldac 1 14 '19 ------ -

TOI.u 34 1 294 
Ordo Phoer.icopa-if~ 

Family Pbronicopleridu 2 0 0.00 1 
TotAl 2 0 0.00 

o,d;'.~fQr/"M.,J 
Family A..na.tidac TI 1 170 

TotAl TI 1 3.70 I 
Order N-a pit,., f omlM 

Family Accipitridac 56 0 0.00 
F amity Pudiorudac 1 0 0.00 
FiI.lIlUy Sagittariidae 1 0 0.00 I 

TotAl 58 0 0.00 
Orda Fakon..ijor1'N..J 

Family Fakorudac r--- ,. 0 0.00 

TotAl 18 0 0.00 
O,tkr GaIlJ forma 

Family Pnasianidac 16 1 6.25 
Family 1'1 um,jdidac 2 0 0.00 

TotAl 18 1 S.56 
Ortkr Grwforma 

Family TurrUcidac 2 0 0 00 

Family R.dlidu 17 1 5." 
Fa.mily Hcoomithjdac 1 0 0.00 
F omiJy Gntida< , 0 0.00 
F omiJy <lti<li&< 9 0 0.00 

Total )) 1 ) 0) 

I 
~ 

~ 
• 
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G roup Total ir<': I(:5 E.o.::l c: mlC 5p«1~ % E.M c:tnJ( 
Order Chnrc.d.nJfo~J 

F amu~ Ja...a.ru ..!ac: : 0 0 00 
Family R~tra rll.hd.3( 1 0 0 00 
Family HaC OlJ lopodHiu 1 0 000 
F:uniJy R('(.urYlI'OISuidac , 0 0.00 
F amiJy Dromadida c: 1 0 000 
Family BurbJrudac , 0 0. 00 
h tnily Gl.a.rt'QLd.Je iO 0 0.00 
F aOJily Ch.uadrildac: " 1 l ib 
FamiJy ScolopaClda e ,. 0 000 
FamiJy SIc: rc.orariuj,ac J 0 0.00 
f amiJ)' Laridae , 0 0 00 
F :1I1lil] S:errudae 15 0 0 00 
FiUlHJ:r R)"ncbopl,ue I 0 000 

Tow " 1 106 
O,ckr f'-oCodidij O~ 

Fa.m:ily 1'leroctididae 6 0 0.00 
ToLll , 0 000 

Orck, CoIu.mbl f OITnM 

Family Columbidae 21 1 4.16 

f..:.-- - - -- . Tow 21 1 n, 
Q,da P.rirr..aa f vm~." 

Family F's inaOdae , 2 31 33 f-------;- - -
ToW 1---"-: 2 33.33 

-.------.---~-.-----
Ordn Cuadi f onnLJ 

Family Mw.opb.agJd.;.e I 1 2il.OO 
Family Cuculidac I I 0 000 

ToW ::ll I 100 
Ordn Stn(;lfo~ 

Family T)10 nidu 2 0 0 00 
F am.il)' StIlgJdc.I: II 0 0 00 

ToW " 0 000 1 
O,da Cc primulK'!o,...,-..c.s 

F.lmily Capnm uJ.vdac 13 0 000 
ToW 13 0 0 00 

Order .-i podifomv..s· i 
Family Apodjdac 9 0 0.00 

I 
ToW 9 0 000 

OrtkT Coi.u f O~ 
Folmily Cowda, , 0 0.00 

To W 2 0 0.00 
Order Trogonif ormLS 

Family Trogonid..le 1 0 000 

Total I 0 0.00 
Order C<Jroa f orlTlGJ 

Fa.to.ily AJcedmid.3e 10 0 000 

F;unJy Mero pidJe 11 0 0.00 
Family C{)t.~ciidae I 0 0.00 
f a.miJy UpupKlu I 0 0.00 
FiI1Ilily PbOC:ru<:,ulidae I 0 000 
Family Buu rotidae , 0 0 00 

~Aaform<.S 
ToW '" 0 0.00 

F~Capil('lmdae 11 1 9.09 
Family lndica loridae I 0 0.00 
Family Pi .. :idae 9 1 11.1 1 

ToW 25 2 8.00 -

2 82 
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Group TouJ 'J'C'-,es E~d('mJ( 5p«-ies % Eodaruc 

·OTder Pt:..SJI!nI omv-J -
family Pmida .. 1 0 000 

Fa.mJJy AiaudJdar ,. , 833 

F amiJy HmlIldm.id3C' 17 1 S U 

Family M Olacillida C' 1< 1 7. 14 

Family Campc'phagi<1Ae • 0 000 

F amiJy P),coonotid,}t , 0 0 00 

Fanuly B¢mbycillidaC' 1 0 0 00 I 
Family T urdid.u · 46 2 '" r.lJl1IJy S}'lvlidae 70 0 000 

Family M us.ciqpid.le 11 0 000 

Famjty MOlUIcrudaC' 6 0 000 I 
F~mil)" Ti.fllAlijeLu 10 1 10. 00 

Family Pilrida .. ) 1 3333 
F ami.!)' Rf'nllz.id.1 ( 2 0 000 

Family S-Ypomithi.ile 1 0 0 00 I 
Family Ne<:tariniidae '" 0 000 

Family Zostcropida .. , 0 000 

F am.ily Orio lidA< , 1 25.00 
F amity Lanjjdae 25 0 0 00 I 
F amil)" D icruridae 1 0 0.00 

Family Cor.id3,e 9 2 2222 
Family Srul"ni&e 21 1 4.16 

Famil) Rllrh.agi&e 2 0 000 r 
Family Pass.erld.3e 11 0 0.00 

Family Ploc< ida .. ,. 0 0.00 

F amiJy E.s I rildidae " 0 0.00 

Family FriDgillidA.t 15 l 3333 t 
Family Embero.Jdae , 0 0.00 

Tow "" 11 , 21 

,9verall Total 861 28 3.25 
-~~~ ~---- - :.- --- -- ----- - . 

( 
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l The Mammals of Ethiopia 

En-;-GSb Sam~-- ----- - --- --- - -S-~M Snrr.:.:f' __ '.!/:l(' [)clermrn.al01 

o7:k7cS'~opera .. Ba~ 
rami]: ?t:roPlda( 

flYfM'C',sr.as mor.J:"rQSUJ 1-1. Allen 1s.61 HAmmcf·be.ade<l & 1 
Ep.>r:-.£l;hc""-S mJ~fNLS Clacs.~D & Dt VrC"C' 1991 

E p<)fr~ po\.:Jrw labiM.LJ (fe01mincll~37) Link Epaulened Fruit Bat 
£ ~,...;; r-ho,..l..,S gamhu-JrU.S (OgiIb) 1835) Gambl.a..O. Epaulene-d Frwl Bat 
MIC" .. ;u1ofUS p"sil1us (Peter.; 1&6&) Dw.ui Epaukncd Fruit Bal 
£,1101.£'-1 hd'-um (KelT 1792) Stra .... -<olo u.n:d Frwt Bat 
/WI./.St'.T~ Mgypt~"l.IS (E..Groffro), 1810) EgyptLUI Frwl Bal 
~!14': =goklUlS (Socage 1898) Boc...gc'$ Fruit Ba! 
RcuY.:r.:..I !aneWJ Tboll}..l5 1906 Lonl!>h.aired Frwl Ba1 
ra.rrul;. ~opoffi.'l!Jd.ae 

R.l"u~?;·'T'''; N:;.rti"",,, id.J G ray 1&3\ ~r Mous.e- uiled Bat 
RAUlo t,-~rrUl mu.K..aldlum Thom.as 1903 
Fa.m.iJy E:oba.lloowidae 

TtJphc ;..:A...S pujorGlUS E.GeoffroylU& Egyptian Tomb Ba1 
T a pho:..f)<~ ~vcr.:ru Crttllchma.r 1830 Na.lt-d-rump Tomb Bal 
TClph<>'~"""; ma.u~"f1J.l.S E.Geoffroyl! l& M.auritia.c Tomb Ba t 
C£.ku r4 :;;fra (peter'S 1852) Sheath·tailed BaT 
Faw.;J; >";yc~n.u( 

""'Y-·ur;~:.~~ E..Geoffroy IIIl ComwoD Slit-[ ac.ed Bat 

d 
N>';Jui.JJ.iSt~ (Sc.hrcbcr In S) Hilly Slit-laud Bat 
N }'-"Um Koodi Anden.co 1914 
.'J~I~~ ___ . Dobwn 1876 Elhjopian Slil-fa(",cd & 1 
FarruJ} Megadcl"lIUtidac 

Lnvio fT:>ru (EGeoffroy 1110) H.ean-oos.ed Big-eared Sal 
Cc.rd.~~ cor (Peler..18n) YdJow-winJ:c-d Ba l 
F amlly ? .!u.ooJopbJd..ae 
RJvrd:> phw d./W).lU.S Cretz.scbm.a.r 1m GNffroy's Ho~boc Bal 
RJunoL.';J-.u.! ~ M.uti.n 1833 Lander's Hon.eshoc.- Bal 
RhJrJ.>L , 'r";"; .l·../Pr'VSJdnQS (&..:blL'in \&()) ~rHo~b~BaI 

Rhr-C'i4p/1w ..Qmu1aJor K.Andcr;.cc llj()4 Bush Horseshoe Bal 
rwru...t... i--r.u...r I;,~ Fe~rs 1&,.7 Pea.k··s.addk HOi,:esb~ Bal , 
RJufk"k j+.w fumigtUlJ..! Ruppell l842 Ruppc:U's Hors.esb~ Bat 
R}.j n.olc ,~ f .iUk.b,an4J.ij Pcl1'rs 1878 HildebrdLldt's Ho rsesbo< Bat 
RJ-.iIWk·"';'..!.l..I Ue>qI.U1U K. Andersen \XlS 
Family Hipposide rida.e 

i 
HIP?,-P;;..iuo.s=lftT (Sundevall\!46) Sundcva.1l', African u.af·OO&ed 8.11 
Hlpp.l..'i1.uos rube, (Noad: 1891) Noack'", African Leai ·oot.('(j Sat 
1{lpP'X.:..i:lo s c~sor.; (E. Geoffro} IIll) Com.J:IKnoo 's lLU-DOS<'d Bat 
Hi p p~.-;:;"!n-os f uliglTlOs:u..r (femroi.nd 1353) Sooty Lea!'D~ Bat 
Hippo~ mt:ga.k>tis (Heuglin IM1) Larg~ Lea!-00ISe"d 8.1.1 

~ 
T noc!"'j<S ;xrJlcu.J Dobs-oo 187\ PersiAn Leaf-nos.ed Bal 
.!Ud!ir. :n..:!au (EGeoffroy 11)1) Trident LuI-DOSed Bal 

'~.J--.:.rri ::ii De Bc.aux 1931 

~ou~ce : Je sse C. 1 illmRD 

~ 
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$cl("ollflC 1'am(' l)elamma lor Enr.!Jsb t-;amc sumS I 
Fa.mU) \'es~rtihonida C' 

P, ;:u:rdk~ I(nw P.TVlU (Pelm 1&72) 
, 

P, pt$rdl..:4.s somdic,u.s (fbomas 1901) Socn.ili $('roti.nc Bat I 

F'I~"lku <:4lpc/Ul.J (ASmilh IS29) Cape Scro~ Bat 
Pi ptitre!1.u :W=-c~ (Boca&!!' 18.89) 

P, f7W1rrlhu N'J11U.S (Pe ters 1352) BaJwu & t 
PI putrdJuJ kuhJii (S;J n(fer 1319) Ku.hr, PIP5Irc U(' 8.11 

I 
P, ptJ1rrlJu,j rusticu.s (fo wes 1861) Rwry Bat 
P, psfrdJu.J nu ppe{Jj, (J B. FiJ.cilu 1329) ROppeU's & 1 , 

,I-,{ur.L:tillus mclc~)i (ThO!IW 1891) Molooey', Flat-beaded Ba l 

G/auc<'>rt)'Culls vorugc.U/ (Tomes 1861) Butkrfly Bat 
Ux p/lclu "';!1loni Thomas 1901 Winton', Long~ared Ba t 
PkcD{U.S austT1DCUS (J B.Ftscl!er 1829) Gre)' Loag-eared Bat 
Baroo..suIln /euc.omdas (Crttz..5.c"hmal 1826) Common Batbasldk 
MiNOPUruJ i"flc.hu Tboaw 1901 Gruter Loug-fin&ued Bal 
,\{ jr.io ptcru.s schreil>crsii (K uW 1819) Schreiber', Loot-fingered Bat ! 

'V P""'1.0 Ps Kh!J"(' r f au'; (p(~~ 1859) Schlidteo ', Bal 
~<:C'U<':u..J lunda" ThOlllAS }901 

~~ Nl1Jrodo ("0< Winton 1&99) Dark-winged l..eM.er Hous.e Bat 
,l,{yoUJ bocogii (T'etC'n 1370) 

M)otw tncoo,r (f e mmiod: 1832) Temmincl.'1i !-Wry Bat 

M)Qfu Kotti ThOlllM 19n Scolt'li fuiry Bat E 
,l,.f }'xi J /TlO17i,SJ' !iill l911 Monis' Hairy B.at 
M yotiJ · .. ,.a ... .;LJcIUi (Gny ISM) Wt:I ... i~·, I-lairy Bat 

lsCO(v plUhu dinganii (A Smith 1833) Giant Ye!low HollS(' Bat 
lseolO phi1us kucogo.sur (Cn-ttsc.h.mar 1830) ~r YdJow Ho~ Bal 

l\cnw)U. /a Il!n<)~ (ASmi th 1M?) Woolly Bal 
Kcn-..ouL:; ulo p1wro (l!CU1.UD 18n) E 
F.uruly MolocsH1ac. 
Oro".,., ps manwuJ('1U (MAtschie 1897) Larg~ Fre-e-lAiled 8.11 
PIa.!)'rTlopsSdlga (pelcn 1878) Pettrs' FlaHleaded Bat 
T .. da.nik f1Jmi l.t:. (ClcWChOlAf 1830) little Fm:-Wkd & 1 

T aacu-i.t::lo dw pini (J A ABen 1917) 
T.;.d&.ndn nigeriM (!1Io~ 1913) Nigerian Free-tailed B.11 
T~bivUfOUl (l-kug.LiD 1861) SfXltled Free-WiN Ba. 
T odan'.LJ nUda.s (Sund.e-..all 1843) M)d.u Free-la.iled B.a.1 
Tadaridt:J ",r.djurG (AScn..itb 1833) Angola Frce-ta.iled Bat 
T .:.Mri..da nanul.G (lA Allen 1917) Dwarf Free-taikd Bat 
T a4ari4n (lfUOrgei (Thoma! 1913) Ansorge's F~taikd Bal 
T r.tk./lda ~ gyf1Ul«1 (E.Geoffroy 1818) Egypti.a.n Ff'ff-tailed Bar 
T rularidc l<t:nJrclJJ (Hcuglin IM1) T ransva.al Frce-taikd Bal 

!of o '~"!,j1--=-,!!!5"~~~ (He~ l~) NaLal Fm:-taikd Bat 
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S;:irDWIC Same [kunruD..lior I En,clisb Name SUM 
Ordu w.<.:c tivo£a . Hedgehogs and SbJC'w.; 

F.unily E.<i'l3uidae 

I .'II~icn.r ..:..201\'C'lt!n.,f (Wagner IM l ) \I,.'hHe-bc-lLt'd Hedtcbog 
PaTtUeJ" =s adrol(;.,.r~ J I (Hcmpnch.t. Eblcolxr~ 1833) ElluoPLall Hedrcbop 
F am.ll~ Soncid.u 

Croddu'-(J baik,YI' Osgood 1936 E 
CrocUfm:. boncti Thomas 1898 

Crood...,,; bor.cgouUJ Huucrcr &: YaJd.eo 1990 E 
CnXldur,J full.'(J,J1'G (Sunde'o'alll&43) 

I 
CrQ<ldurJ f~xomunnn (Hcuglin 1965) 

CfO<ldufQ g/4ul HCIID de ~c 1966 E 
Croe,dun:' h.c.rov,.; Hururcr&: YaIden 1990 E 
C,c>.:sduT(I ( [. hil.ugc.rdwc 'Thom..u 1904 I 
CrrXl(i.u,a Lu6"nc D1Ppen.a.u J 980 E 
CrQCIdur<l cf. Iu.1JIaJutl [)oilman 191 5 
C:cadura~ Dollman 1915 E 
Croc.idura na.ruI Dobson 1890 I 
Crcx::ikra cf. nipo/f.UCl1 M..atsduc }89$ 

Cr<x:uJ~,,) .-uoJx. lbomas 1906 
Cr.;xJd"r,; oJrvrrn" ~n1827) 

CrondJ..ra f'<'r.~ p:..s Osgood 1910 I 
Cxod:.m: pa.shn Dollman 1915 

Croc"~ro phac.uc Osgood 1936 E 
C,ooaurll p.r.i~ps Helkr 1910 

C,cocUJ,ma smdlw Thomas 189S 
00<U1..ur<1. KJfrut!i.:.o TOOma.s 1395 
Croa'durQ thoIia Dip~naM 1980 E 
C'oaIw" CI viaTia (l ~ffroy 1834) 
Croejdura \.'oi Osgood 1910 
Croadu'(I~ Huturer & Jenlins 1980 
C,~ .. (; :c.phin Dollm.a.n 1915 E' 

I,JfIG1.IS ,Jr.JSCUS (5.avi 1822) o-.,..·arf ShrtW 
lJn.a<s n-.;Jnnus (linn "66) Ho use Shrew 
,,''"'-son".r fM<'1'ah..t.r c: Jentlnk ISM) Cli.mb~ Shrew 

family:.l...a.;:.ro:sedde.:l 

&~~f\I!llus f1)((.$C.u.s (Petm 1818) Rufous Elephant Shrew 
Order Rodentia· Rodents 
F amity Sciuridae . Squirrds 
H dio;.:.j:"rus garnbil1nu.s (Ogilby 1835) Gambian Sun~uirre\ 

X (T"U.J cr,tN-opu.s (E.~[froy \8(3) Geoff roy"s Ground Squirrel 
Xnus rulib.J.s (Cntz.schm.u 1823) Unsoiped Ground Squirre l 
Pc.rcU7ttJ o.:rJ"a.ccu.J (HuellMO) Huds Bl.tSb Squirrc:l 
Fa.miJy GlL'1o:iae · Dormouse 

GropNur.J..S parvw (True 1893) smaU Dormouse 

~'!.rus munl"lUJ (I)c$m..a.rest 1822) AI ric.an Dormouse 
-~- ~-
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ScltDtlll( l'llDt DettnIllMtol I EM]uh ~amt s ... "" 
hlllily Mwidac .. RAts and Mlc.e 

Lophwm,WlmAc.uSll M.ilM-Edwards 1&67 Crested Ra l 
Tau,Q rOOu.st.c (Crr:tlJ.d:wUJ 1£3;)) LugC'~rbil 

Tcur() ...alodf. (IJ..:x.atc 1890) ~e'~Gcrbil 

T aJm: pluIh f'Sl (De Will ian 1893) G<"" 
TtUcrfJ nirnuruda (prIen 1873) Blad:·uiled Ge rbil 
T aunUu.; fulmngtonl (Thomas 19(6) 

Taunllu.J (l7Ill\l (Tbom.u 1892) E.rruo's Gerbil 
AlrJnOdi11u.s /ntbdlu (De WintOIl 1898 ) 

Gcri>.l1us ,...,h~nnJu.s Rbcach 1896 

GcrluUu..s gaDlliu.s (Olnier J &00) 

Gtrt>IlW.s~ Peu: ~ 1378 

GC"7biflu..sna~J BLuJord 1875 
o.;c,()J10tn4J n:c.::1'7UI HeUer 1910 Poucht'd Mouse 
l:k,..Qo~ I~mdas (Brants 1827) Branl's Mouse 
Dcndromu.s m~ HcugJiD 1M3 Ila.c..ana Mo~ 
[XndTom:..u mdnrwtis A Smith I S}! Grc::< Mo~ 

Dmdro=u.s IDvatJ De Wrnto o 1899 Lovat's Mo~ E 
.l.hg~lldroltUu ,,;~ Dkkrlcn & Rupp 1978 !\'i.kolaus· Mou.s.e E 
lruatom ys pt:Jnw Rhoads 1896 Fal Mo~ 

lsuaom)'1 prGUn.sU P(lcT'\ l t46 

OIomystyfUS (Hcuglio 1877) Swamp Rat 
Jf u.s d.Qm~_.maLS RUll)' l m lIo~ Mouse 
,1,/ us undlu.s (T'bvlll.l.S 1903) I\,..-my Mo u.!oC 
Mus procclWdon P'::loads 1896 

M!.LSmaMmes Rhoads 1596 Mahomet's Moll';(: E 
MILS rnUm (100.,.. '9(9) 
M .. .,.icuJw imbcrbis (ROpp' " ''' ' ) Simien Mo use E 
&r.w,,,,,,,,, (Linn. "") House Rat 
&Iru.J ".,~ llCUS (Berkcnbout 1769) Brown Rat 
Pra.om ys f umaus (l'ekr5 1878) African Meadow Rat 
Prc.cm ys aIbl fXJ (Ro.ppelllS42) Wlute- fooled Rat E 
Proom y.s l:r:-tivoUuCUJ (fcDllIUDd: 1853) Mulum.unmale MOllS(" 
PriUJm ys IwbcrTJ (Wroughloo 1908) 
Praomysru ..... ..; V&D doer SIJOCLeO &: DiNerlcD 19S4 Hupp's Rat E 
~1~no.:l: phakm)lS aJb..~U1 Frick 191 4 White·tailed Rat E 
~u~pM1I:n:ys~ Petter 1972 Grcy-ta.iled Rat E 
Oa.om y.s "ypo.rc.nJluJ.s (1'uchcran 18SS) Rusty·nosed Rat 
Grc,mnIl)m ys mGCmIllani (Wroug.bton 1907) Tree Rat 
Gromn-.omys l1\i~ HUl\crer & Dieterlen 19&4 !\.tn. Nikolaus' MotJ5,(: E 
Tr.d1amys ~Ja.u (Sur,de-.·;tU I t-t1) Tr« Mo~ 
.At:lhom ys JuNkJ (fbomas 1902) I I 
Ac.om~IO.11.\Oo'1I Tbom.u 1892 Wilsoo's Spiny Mo~ 

Ac.omys cohi.ritfUS (Desmarest 1819) Spiny Mo use 
U ranom ys rv.dJj Ooll.ma..o 1909 
.Aoro.~QrlJhi.s ab pnu:u..s (ROppeU 1&4 2) Ethiopu.n Gras.s R.a t E I I 
,.-v...,earsJJ..is~ (Des~t 1822) Lowland Gras.s RAt 
ArvIaWhis blic:h Frick 191 4 Blick's Grass Ra t E 
An.ictwlw xmwJ1cus TbomM 1903 Somali Grass Rat 
Pdom ys harnl1(10f1l Tbo~ 1903 H..unngtoo', Scrub R.a t E I I 
Pdcm~ru (100""" '9(6) King Scrub Ral E 
~ys.sulaAu (Linn. "") Puncut.ed Grass-rnous.e 
J~ysbarbonu (Linn. 1767) Striped Gras.s·mo~ 
~om)'S tr.DGC.Jlw (Thomas &. WrougbloD J910) 
LophurofflYS f'ia'.oopun.:UllUS Thom."\S 188.8 H.a.nb·furrcQ Mouse 

I. I 
La pJv.trom)lS mdtv-.ol1 yx Pener 1912 Bl.ack·dawcd Mo~ E 

i 
~nt)'S I~mtu.r (Suodcval.l J847) Sh.lf.gy Swamp-ra t 
Colom.,u l'oru'nn TboIIW &: W roW.bIOD 1907 Wbhe-bdlicd Forest-rat I 

I 
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Sc:'ClltlllC NAme [X1~rminalor E...D""diSb ?\amc S"''''' 
F a.mi..Iy Proldid.at 
PrQuu..s cn"JUJ1uS (Spou-rm.m 17! l) AMdwo" 
FamJ.ly Hya~ruo!iJc. H~acrw 

H)OU71C h.'.'Cc= (lmn. 1758) Slliped H)'ac'1la 
CrOCl.lM croa.tla (Enlcbc n 11Tt) Sootted H\'acna 
Family Fdidac· Cau 
.Aclnony.t jubatus (s.chtc~r 177S) Cbe-ctah 
FdLs SJ"J"".srri.J S-::hrdxr l m WiJdcat 
FdJJSJttT\d Schreber 1776 "'<VOl 
F cbs ct;r.ud Schreber J 776 ='-" 
PGn:krc partk.s (uno. 1758) L=pud 
Por.JWa ko (linn. 1158) U OD 

> 
Order Artiodactyla· Even-toed Ungulates 

Family rtippopoLUnidac· Hippopota.m~ 
}I, ppOf',XtlrtWs ampJub/UJ linn. 1758 Hippo~WDW 
Family Su.idac· PIg5 

H."ti<x:h«ru.J ~...mlMg.mi Thomas 1904 Giani Fore'll Hot 
Polc.rn«ho<TU$ ~ (Smull 1832 Bwbp1& 
Phaaxho<rus G f n<.anw (Grodin nU) ColD.IOOO Warthog 
Ph4.r:odlO<tlLS Cod~JO e,CUJ (pallas 1161) .- "'mali Wanho, 
Family G-iraffHilc· GtnIfc 

G i Fa il a c.amdo pauidiJ I (linn. ";8) Giraffe 
Fami!) Bovidac· Bo\;d,s 
A!c.cLc. prn/.J busdn pJ-.us (PaJlas 1766) 1~1 

Dc.malJ..Ja, lu nmus (BurchcU 1823) nang 
'}yI~1aJfXG 4> n ,1V11«l (Lin.D.. 17~) Bush Dui1.cr 
c~ pIloJo pJrus nmJJkn.si.s ASmilh1834 Red OWler 
Q pAa10 pIw...r we)nSl' Tbornas 1901 Weyn',Ouil er 
Orcofragu.J o r cOfrarw (Zirnm('nnan.o i183) Klipspringer 
OurWUJ oufl'bi (Zimmenna.n.n 178.3) Onoi 
DorcaJragllJ nugclouJ (Menges \8(4) !kin 
,\{~J&.hu;.r..:; (Th Bl1ul\i!]e \ ;;' i6) Salt's Wdil 
,'>f~ runo'kn Thomas 1894 Gu.e clber's W dil 
Kob:J.S/wb (Enlebe D 17T1) Kob (While-eared) 
K oOUJ me goa:ro>J (Fitz.in.ger 18.55) .Nile Lcc.b",'C 
K aOu..s d1i psi fX~ (OgiIby IS33) Waleroud:: 
/V-..dunca redufIC,Q (Pall.a.s 1761) Bobo r Reedbud: 
&dunc.o fuJWJnJfuk (A.!.ulius 1815) Mountain Reedbuc k. 
Anvnodor=.f <;kJh.l (Tbom.u 1891) Dibatag 
Ga;,dU; ruflfrol'U Gray 11M Red·fronlC"d Gaulle 
Ga:.ei1n dor<~ (1~1l. 175&) Dorcas GaT.elk 
GliU&JpcW 8!)1.h 1863 Speke" GauUf' 
Ga:d1l KXmn!.<!77ln[ii (Crttz.s.ch.m.u 1828) Soe.m.tOe'rring'5 Gaulk 
Ga=dkJ P'~ Brooke JBn Gnnt'5 Gaze lk 
Gaullo IholTUOnii Gilotber lU4 1bomson's GazeUe 0-!ong.a.lla) 
Laocrarou.s wolkn (Brooke 1879) Gtrecuk 
Hip pro ru.s equinuJ (Des~1 1804) R""" 
Or)'x gau.& (linn. 175&) 0", 
T ragda phu..J imbabi.J (Blyth 1869) Les.s.e r K ud u 
T '''geU: pJu.u §1Y JUlCUW (pal1u 1766) Greate r Kudu 
Tr('.gdapiu~ bU.rUJni (LydeUe r 1910) M ounain Nyala E 
Tragdaplw.s JOCTiptw (P.n..I766) Bushbud: 
T'Qg~k.pJwJ oryr (pallas 1766) Common Ehnd 
C::.pra Jx x Lin.a. 1758 Iba (NubiAn) 
('~ pre .. clie ROp~U 1835 Walia Iba ET 
~~1"\.IJ .. arr(f ~jl~Jn9) Buffalo -
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SO(,OU!IC ".lml' [)c1l'nmf'..lIOr ,Eof.il.sb l"3JJl,C SUIUS 

Order Pem~cr:,.la . Odd-IIX'd Ullgulale$ 

Family ~uidac . As..ses.utd ubras 
&juw.: f l'IaJl'fW (Flttin&c r 1857) Alriean WildAs.s T 

&P=""'i Ousta.lctl882 Gr~·sz..:.bn T 
EQuu; bu"hdJji (Gray 1824) Burcb('U·s Zebra 

Family RhiooccrondJe· RJunOCCI06 

D.uro! biwmis (Linn. 1758) BlAd Rhinoa~ T 
Order Probos.cidu . EkphAnl 

F.unily EJephaotid..ac - Ekpwi 
Lcxcd<JrIlll Clf~ (Blumcnbac b 1797) Alricao EkpbAn! 

Order 1I)T3coidu . Hrrac.c:s 
FAllll1} Proc.a.iid,u· H~TIlc.cs 
PTCX(H1': c~/XtUlS (Pallas 17(6) Rock Hyrax 
H(/(roh ..... a..r brucri (Grny 1868) YcUow-sponed Hyr;u 

Order Lagomorpha· l-Lues 

Family u?"rldu . Hares 

l...c fUS habt..LSlfUCUS Hempncb & £hIe-oberg 1&33 Abyssinian HaIt 

U PJ-S f tlg ar'IJ Thomas 1903 Fagan 's Hare 

Lc p.LJ suvcb Petter 1963 StaJ'cl;:', Hare E 
1-".' p-'J CTcwsr.a ... De WI.DIOD 1899 CraW!.tuy's Rue 

Ordn TububdcOLl:J . Aud"\'ark 

F ami}), Oi)'Cll'ropodJdac . Aardvark 
II 

I 
0:.-y:u'''l>.JJ ilL a (P- 1166) AMm·"" 
Order Pbolidota . Pangolin -
Family M.lcid.ac . Ptmgolin 
PJUlUl[1/IU.S ummirdii Smuts 1832 Ground Pangolin 

Order SUerua - Dug0llt wd Ma.o.alec 
Fanl1Jy Dugoogjdae . Dugong 

0",0", du,o" (p LS MCtlkr 1776) Duc> .. 
Order Cct.acea . \\, bales and Dolpb.i.n5 

1 
Family Ba11enoptendae· Baleen Whales 
~n.::>fUrab.;.rwL Le:ss.on 1828 Sci \llhaJe 
l3<JJM."t.') [UHJ ukr.i Anderson 1879 Hrydc's Whale 
~nc pUNJ &.a:.J.ows/'7OUJ Laci~l&04 Minle \Vb.J.Ic 1 
M(g()p.a(J~I\~ (Bvrows l:.i 1781) liumpb.ack Wb,a.k 

FamJ..ly Ziphiidae 
'h phiu.s (,c ... i,oSlrn G.Cuvic r 1823 Cuvier'$ Be.U.«I \VhaJe 
Fam.U)' Ph}~lerid.ae 

PhyscU7 cmodon Unn. 1758 Sperm Wb.ak 
Famtly IXlphirud-u- . DoJphitu 

G,/OJn~ gnsnu (G.CU'oier 18U) Riuo's D:llphin 

GIobI«~ mc.crorir.YK'hus Gray 1346 Sbon·rLn.DCd Pilol Wh.ale 

Skno bl'l'~1lSLS (l..ess.on 1828) R0uth·toothed Dolphin 

Sundia tlIUrwaJ.() (Grnyl .... ) Sponed Dolpb.i.n 

SuneiL; lo"'ri,OJ:rU (Gny 1828) Long-$oouto.:l Dolp hin 
[XI pN!f.U.I dd phis linn. 1758 Common Dolphin 

Dd pflilW.lD'Q p=li.J Van Br~ 1911 TropICal Dolphin 

ScwoP'""""" (G.CU'oicr 1819) Humpback Dolphin 
TUI'MPJ adu/ICI.I..S (Ehrenberg IS))) Indian C>cean Bonlenos.ed Dolphin 
Orcil'ltLS ()I'UJ (Unn. 175$) Killer Wbak 
PXU40rw crru.sU!cu (OweD 1846) F.ilic Killer Wb.ak 

St.atus· 

E· eOOc[[llc 10 Etluopia 

T· threalcpeoj staNS ill the world 
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The Endemic Manunals of Ethiopia 

Group &. S~_CI~ DC\Crmlnalor &. date IVemacular name 

Order Chiroptera . BaLS 

MwOs scam Thomas 1927 IScolt's Hairy Bat 

K("rlvouia rn"phoro l(Hcuglin 1877) I 

Order ins.eclivora . Shrew!> 
Crocitiura boilc), Osgood 1936 
Crocidura bolUgojd~s Hu\(crer & Vaiden 1990 

Crocidura glassi HeliD de l3alsac 1966 

Crocidura har(1lJ1lJ Hulterer & Yalden 1990 

Crociduro /UCUUl Dlppcnaar 1980 
Crocidulo macrnil/oru DoUID3n 1915 

Crocidulo pharura Osgood 1936 
Crocidura IMlio Dippcnaar 1980 
Crociduro za phin' DoHman 1915 

Order Rodentia· RodenLS 
Musmahoma Rhoads 1896 M.ahomel's Mouse 
MuricuJu.s imJxrbis (Ruppel! 1842) Simien MOlL"C 
Praom),$ albi fIGS (Ruppdll842) White-fooled Rat 
Praomys TUppi Van der $lractcn & Dielericn 1983 Rupp's Rat 
~taux:c phakm ys allxxaudaw Frick 1914 White-tailed Ra t 

~{OllXe pluJJcm ys gri.s.!i.-oudLJ PeHer 1972 Grey-tailed Rat 

Grammomys minlloe Hunerer & Dielerien 1984 Mrs. Nikolaus' Mouse 

.Arvicanlhis abyssillJ.cus Ruppel! 1842 Ethiopian Grass Rat 
A,r.'lcanifUs blicJd Frick 191 4 Blick's Grass Ra t 
Pdomys ham'ngfOni Thomas 1903 Harrington's Scrub Rat 
Pdomysrex (Thomas 19(6) King Scrub Ra t 
Loplwromys mdanonyx PelleT 1972 Black-clawed MoUS(: 
[knd'0mu.s IovaJi De Win too 1899 Lovat's Mouse 
Megad.cruiromus nikolnusi Oie:<':rlen & Rupp 1978 Nikolaus' Mouse 

T achyor'I'CleS macroaphalus (Ruppell 1842) Gian i Mo!eral 

Order PriOlau - Monke:ys ----
T~rorilkcus gdada I(Ruppell 1835) I Gclada 

Order CarnIvora - CarnNores 

Canis .si mrn.sis I Ruppell 1838 [Ethiopian Wolf 

Order Artiodactyla· Even-toed Ungulates 
rrogclaphus bunoni (L)'dekJ:er 1910) Mountain Nyala 
Capra walle Ruppell1835 Walia Ibex 

Order Lagomorpha - Hares 

J:!l!!:!. garcia' [Peller 1963 - ~_ IStarck's Hare 
-- .------~ 

~2ur~e : Jesse ~ . ~illman 
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Summary 

Group Total SpeclCS EndemIc SpeclC5 % Eodemlc 
Order C}uro/Xera - &us 
Family Plcropidae 9 0 0 
Family RbinoJXlmatidae 2 0 0 
Family Emballonuridae 4 0 0 
Family Nycteridae 4 0 0 
Family Megaderma (idae 2 0 0 
Family Rbmolopbidae 8 0 0 
Family Hip[XJSideridae 8 0 0 
Family Vespertilionldae 27 2 7.4 1 
f-'amlly Molos....,idae 13 0 0 

T otal 77 2 260 
Order imecnvora · Hedgehogs and Shrews 
Family Erinaceidae 2 0 
FamIly Soncidae 29 9 31.03 
FamIly Macrnsceudea I 0 0 

Total 32 9 28.13 
Order Rodentia - Rodents 
Family Sciuridae - Squirrets 4 0 0 
Family Gliridae - DOlmouse 2 0 0 
Family Muridae - Rats and Mice 57 14 2456 
Family Rhizornyidae - M olerats 2 I 50.00 
FamIly Dlpodidae 1 0 0 
Family Balhyergidae 1 0 0 
Family Ctenodactylidae 1 0 0 
FalTIJly ThryonomYldae 1 0 0 
Family Hystricidae - Porcupines 1 0 0 

T otal 70 IS 2 1.43 
Order Primllles - Bushbahies and Monkeys 
FalTIJly Lorisidac - Busbbabics 2 0 0 
FamIly Cercopilbeddac - Monkeys 10 1 10.00 
FamIly Colobidae - Colobus M onteys 1 0 0 

Total 13 1 7.69 
Order Carruvora - Carro-yores 
Family M usleudae 5 0 0 
FamIly Canidae - Dogs 8 I 1250 
Family Vlvcrridae 11 0 0 
Family Prolelidae 1 0 0 
Family H yaenidae - Hyaenas 2 0 0 
Family Feudae - Cats 6 0 0 

I __________ _________ ____ I~_tal I 33 1 3.03 
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Group TOlal spe<:ics Endemic species % Endemic 
Order Artiodactyla. Even- foed Un gu!Ll1es 
Family Hlppopolam,dac - HIPpopoL3'11US I 0 0 

FamIly SUldac - Pigs 4 0 0 

Family Glraffldae - Giraffe I 0 0 
Family BOVidae - DOVlds 33 2 6_06 

TOL31 39 2 5_13 
Order Pen"Hodanyla - Odd-toed UngulaJes 

r amily Equidae .. 1\s.S.es and Zebras 3 0 0 
FamIly Rhmocerottdae - Rhmoceros I 0 0 

TOlal 4 0 0 
c;;J';; Proboscidea · Ele phan1 

Family Elcphanlldae - Elephant I 0 0 
TOlal I 0 0 

Order Hyracoidea - Hyraces 
Family Procavtidae - Hyraces 2 0 0 

TOlal 2 0 0 
Order Lngomor plw . Hares 

Family Lcpondae - Hares 4 I 25_00 
TOlal 4 I 25_00 

Order Tubuli.denlaJ(l - Atlrdvark 
Family Oryclcropodidac - Aardvark I 0 0 

TOlal I 0 0 
Order Pholidora - Pangolin 
Family Manidae - Pangolin I 0 0 

TOlal I 0 0 

Total terrestrial mammals 277 31 11.19 

Marine Mammals 

Order Sirenia - Dllgong and ManLUee 
Family Dugongidae - Dugoog I 0 0 

TOL31 I 0 0 
Order Ceracea - Whales and Dolphins 

Family 13alacnopteridae . BaJeen WbaJes 4 0 0 
Family Zipblidae I 0 0 
Family Physelcridae I 0 0 
Family Delpbioidae - Dolphins 1J 0 0 

TOlal 17 0 0 
TOla! marine mammals 18 0 0 

Overall Total 295 31 10.51 
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Eth iopia - Surface area of Wi ldlife Conservation 

Areas. 

1. Principal Wildlife Conservali on Areas 

,/ildille Conservation Area km~ 
N.l Abijana-Shalla Lakes NP 887 

L, Shalla 316 

L. Abijana 166 

total water 482 

N.2 Awash NP 756 

N.3 BaJe Mountains NP 2.471 

N.4 Dahlak Marine NP - 2.000 

Green Is. 

Assarca Is. 

Dissei Is. 

Sciumma Is. 
Ito Um Narus 

N.5 Gambella NP ** 5.061 , 

N.6 Maga NP 2.162 • 
N.? Nechisar NP 514 

L. Chamo 32 

L. Abbays 46 

total ..... ater 78 

N .8 OmoNP 4.068 

N.9 Siman Mountains NP • 179 

N.l0 Yangudi Rassa NP 4.731 

S. l Sabille Ele phant Set. 6.982 

5 .2 Kuni-Muktar Mountain Nyala Set. -
S.3 Senke lle Swayne's Hanebeesl Set 54 

S.4 YabeUo Set. 2.496 

Total Water 560 

Total Land 31.802 

Total NP Area 22.829 

Total Sanctuary Area 9.532 

T alai NP & Set. 32 .362 

as % Ethiopia (1 .2mn km. sq.) 2.70 

Notes: Measured from 1 :250.000 series maps of Ethiopia (1979). 

using Lasico l30 Compensating Polar Planimeter, unless 

noted otherwis e: 

• measured from ·Simen Mountains Management Zones' Map (1983 

.. measured from ' Safari Ethiopia' map (1973) 

"" area approximate , detai led studies required 

SO~~C~ : Jes :e C. Hillm~n 
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Ethiopia - Surface area of Wildlife Conservation 

Area s. 

2. Wildl i fe Reserves ~ 

Wildlife Conservation Area km sq 

W .l Alledeghi WR 1.832 

W.2 Awash West WR 1.781 

W .3 Bale WR 1.766 

W.4 Chew Baht WR 4.2 12 

'N .5 Gash·Setlt WR 709 

lvVc6 Gewane WR 2.439 

W·7 Mille-Sardo WR 8.766 

W 8 Naida WR 1.839 

W9 Shire WR 753 

W .l0 Tama WR 3.269 

w. 11 Yob WR 2.658 

Tolal Wildlife Reserves 29.824 

3. Cont rolled Hunti ng Areas ~ 

iWildJi19 Conservation Area km sq j 

L... 1 A1dem-Gewane CHA 5.932 ! 

C. 2 Akobo CHA 5.049 I 

C.3 Arssi CHA 10,876 I 

CA Awash West CHA 9. 136 i 

C.5 Bale CHA 9.663 

C.6 Borana CHA 45.366 

C.7 Boyo Swamp CHA -
:.8 Chercher & Arba Guggu Mountain CHA 3.045 

C.9 Dabus Valley CHA 2.127 

C.l0 Erer·GOIa CHA 2.386 

C.l l Jikau CHA 3.375 
C .12 Lower Wabe ShebeUe CHA 23.788 

'"' .13 Maze CHA -
C .1 4 Mizan·Teferi CHA -
(;.1 5 M urle CHA 4.172 
C.1 6 Omo Wast CHA 4.561 

:. 17 Segen CHA -
f:: .18 Tedo CHA 2.347 

Total CHAs 131.823 
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Nome 

1. Abay Lake 

2. Abaye LlIlce 

3. Abbe Lake 

4. Abijott8 LlIke 

S. Adobed Lekes 

6. A f !ambo leK.e 

7. Afrero Lake 

8. Atemeyo Lake 

9. Aloba lok:e 

10. Ardibu Lake 

1'. Arullto Lake 

12. Ased te Llilice 

13. Ashenge lllke 

14 . A,sob Islands 

15. Assa l e Lake 

16. Awase lake 

17. Awash ~elk8sa Leke 

16. Bale Mountei ns Lakes 

19. Be rachet Lake 

--

Ethiopian v etlands - 1 

Ethiopian wetlands 

locl!It lon Length Uidth Area Depth 
('m) ('m) (kll ' ) (metres) 

or55 ' N 38 ' 22 ' E 

06"15'N 37"SS'E 60 20 1, 160 13 

11 ' 10'N 41 ' 45'E 450 

Or37 ' N 38 ' 35 ' E 17 15 205 14 

11'22 ' N 41 '36'E 

11 ' 25'N 41' 42'E 13 2 18 

13 ' 10'N 40 ' 52 ' E 125 160 ? 

09 ' 24 ' N 42"01 ' E 

10"14 ' N 39"39 ' E 

11 ' 15'N 39' 46'E 

09'42'N 41 '14 'E 

11 ' 34'N 41 ' 28'E 

12 '35 ' N 39' 30'E 5 4 20 25 

12 ' 55'N 42 ' 55 ' E 

14 ' 10'N 40 ' 20' E 70 

07 ' 00'N 38' 25 ' E 16 9 129 10 

08 ' 29 ' N 39' 19 ' E 

06 ' 50 ' N 39' 51'E 

08 ' 17' N 39 '03 ' E 

At t Hude Rem8rics 
( m ASL) 

1,850 

i,169 
I 

46 krn " in NNP (8) 

243 Abhebid 

1,578 166 !em' protected in ASlNP (b) 

340 5 lake s (c) 

800 

. 102 

2,100 ( , ) 

1, 800 

1,900 "Hltrd ibo" 

900 

400 

2, 443 

0 See bird br eeding 

. 125 3 l "kes 

1,675 (d) 

1,500 man- made 

4,000 nu me rous, i ncL. Garba Gur e cha 

I 1, 800 



N 
\0 
...-J 

Nome 

20. B8sake Leke 

21. Bede Leke 

22. BHli'uLi Leke 

23. 8ishoftu Lekes 

24. Boyo Loke and Swamp 

25. BudemCIda-Tido- Ameda Lokes 

26. Cheme L6ke 

27. Chew Bohir Lake 

28. Chitu L6k.e 

29 . Chomen Leke 

3D. Coastal Wet lends 

31. 08bashi Lake 

32 . Oahlak Islands 

33. Dalay Lake 

34. Debhile Lake 

35. Oendy Llike 

36. Deneba Salt Loke 

37. Dip ' 8 Lake 

38. Dukheni Lake 

39 . Dunkega Lake 

40. Ellen Lake 

41. Etosha Lokes 

42. Fogara swamps 

- - -

Ethiopian we tlands - 2 

locotlon l ength ujdth Area Depth ALtitude 
( km) (km) (km') (metres) (m ASL) 

08 ' 55'N 39 ' 52 ' E 6 980 

09 ' 55'N 40 ' 23'E I 609 

11 '50'N 41 ' 45'E 100 

oa "47 ' N 39"01'E I 1,900 

07"30 'N 3B-02 ' E 1,900 

Or04'N 38 ' 06 ' E 1,550 

05 ' 50 ' N 3r45 ' E 26 2 551 10 1; 108 

04 ' 45 ' N 36'50'E 45 30 1,125 520 

Or24 'N 38 ' 25 ' E 1, S40 

09 ' 30'N 3r17'E 2,000 

1,200 kms long 0 

07 ' 11 ' N 38 ' 33 ' E 1,680 

16·00 'N 40· 00'E 0 

10' 08 ' N 40 ' 31 ' E 700 

09 ' 20'N 4O' 06 ' E 800 

08 ' 50'N 38' 05'E 2,800 

11'04'N 40'53 ' E 400 

05 ' 11 ' N 36'1 6'E 400 

08 ' SS ' N 38' 45 ' E 1,800 

09'40' N 4O'15 'E 1,000 

08'23'N 38 '59' E 1,700 

Or55 ' N 39'19' E ! 3,200 

12·05'.3r50'E 11,000 2,500 

- - - -.... - -

Remarks 

(e) 

eround Debre Zeit town (u) 

I (v) 

3 crater L"l(es 

32 km' in NNP (1) 

(g) 

~ 700 km' swamps (h) 
--

migr6ting/winteri ng shore birds 

and svamps 

> 120 islands 

I 

(q) 

east of loke Tone 

~ """"" """"'" """"'" ~ trrtrt:'l ~""'5j ~~, 



rv 
\0 
00 

IfI IrlIi 

Nome 

43 . Gamar r ; lake 

44. Gargor i lake 

45. Gerner Lake 

46. Gefu l ake 

47. Ges; Lake 

48. Gewane swamps 

49. Glulett; Lake 

50 . Hara Gebaya lake 

51. Hayk lake 

52. Hertale Lake 

53. Kaddabesa Leke 

54 . Kemisse Swamps 

55. Koke Lake 

56. Langano Lake 

57 . Liddo'Oebado Lakes 

56. lorna Lake 

S9. P1090 L!!Ike 

60. Melka Uakene Lake 

61. Mey Ig1r Lake 

62. Ote Lake 

63 . Sawete Leke 

64 . Shelltll Leke 

165 . Tena Lake 

-- -- -

Ethiopian we~landB - 3 

Location Length l.I idth Aree Depth 
(krn) ( krn ) O:.m l ) (me tres) 

1' "30'N 41 "42'E 40 28 760 

1' "4S' N 41 ' 30 'E 

06 "56 '. 34 "29'E 

11 ' 22'N 41'28 ' E 

07"34 ' N 34 ' 11 ' E 

09"ss'N 40 "32' E 

13"18 ' N 41'02' E 

11 ' 50'" 39'sO ' E 

11"20 ' " 39"43 ' E 7 S 23 23 

09 ' SS'N 4O"2S ' E 

10'1 s 'N 40"30'E 

10"42 ' N 39' sO ' E 

08 ' 26 'N 39' 10 ' E 20 1S 258 9 

07 "3s ' N 3S"4s ' E 18 16 230 46 

09 ' 33 ' N 4O ' 14' E 

11 ' 58'" 4O'57' E 

05 ' 43 ' " 36 ' 16 ' E 

07 ' 09 '" 39'2s'E 

10' 59 ' " 39"39'E 

09 ' 38'" 40"19 ' E 

11 ' 30 ' " 41 "40 ' E 

07 ' 28 ' N 38' 30 ' E 28 12 409 230 

12'00 ' N 37"20 ' E 70 60 3,600 9 

---"--

Altitude Remarks 
( m AS L) 

339 (1) 

400 

500 (s) 

400 

440 

1,500 

" 80 ( p) 

2,600 

1,900 

600 

600 

',400 

1,589 man'made (j) 

1,582 

750 2 l ekes (Ie:) 

400 

600 

2,300 rro!n- lII6de 

2,500 

800 

700 

1,558 31 6 km ' in ASLNP (l) 

1, 785 + Fogara/Oambia wetlands ( m) 



rv 
\.0 
\.0 

Name locetion length Width Area Depth Attitude RelMTks 
«m) «m) (km ' ) (metres) Cm ASL> 

66. Tefk; swamps 08'50'. 38 ' 35 ' E 2,700 

67. Tehiyo leke 11'39'N 41 ' 30'E 250 
! 

I 
68. Temren lake 07 ' 57'. 38 ' 04'E 2,900 

69. Turkena Leke 04'35'N 36 ' 04'E 52 1,200 400 part within Ethiopie only (n) I 
I 

70. Uegeen Lakes & swamps 08' 00'. 34' OO'E 2,860 400 GambeLla swamps 

71. Ueyto lake 05 ' 25'N 36 ' 53'E 520 

72. Uonchi lake 08 ' 53 ' . 37'54' E 3,387 

73. Yard; Lake 10' 13'N 4O'29 ' E 66 562 and s .... emps 

74. Zengena Lake 10' 55 ' N 37'01 ' E 2.100 C t) 

75. zute Leke 15 "16'N 39 °38'E 57 men~made, on Heddos River 

76. Zuqeltl lake 08 ' 32'N 38 ' 52'E 3,500 

n. Zwei Lake 08'00 ' . 38'SO'E 25 20 434 4 1,636 (0) 

Total water area in Table 13,699 km', or 1 , 14% of Ethiopia' s land surface, . 
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Ethiop ian we t l ands - 5 

Note s: 

(a) also known as "Hora " Lake , "Hora Deka", "Afgai a", "Afjad a " . 
(b) a180 known a s "Margherit a ". 
(c) also known as "Bario " . 
(d) also known a s "Auasa ". 
(e) also known as "Metahara" . 
( f ) also known a s "G anj ule ", "Shamo " . 
(g) also known as "Stephanie ", "Chouwaha ", "Chew Bah r " . 
(h) also known as "Finchaa" , enlarged as a dam from the original lake . 
(i) also known as "Gumare " , "Gemeri ", "Adobarda ". 
( j) previously known a s "Aira rob i" , "Ararobi ", Horarobi" , Guirarobi" , whic h 

lake wa s incorporated into the man-made Lake Koka . 
(k) alBo known aB "Lihado" , "Le Ado " , "Lamina " . 
(1) alBa known a B "Chalo ", "Tchalo", "Hor a Schal a" . 
(m) also known aB "Dembe a". 
(n) also known a s "Rudolph " . 
( 0 ) also known as "Dembe l " , "Zuai " , "Zou ai ". 
( p ) also known a s " Julietta " . 
( q ) also known a s "Ai l an ", "He l en e ". 
(r ) also known a e "Ar ama io ". 
(a) alao known as "Ulut " . 
(t) also known as "Zinguinea ". 
(u) include s lakes Aranguade (a lso known as"Verde ", "Harare " , "Green") i 

Blshoftu ( also known a s "Guda" , "Hora", "Melca") i 
Bishoftu Guda (a l so known as "Babogaya " , "Paul o ", "Bishoftu " ) ; 
Hora Arsedi (also known a s "Biete Mengi st" , "Hor a ", "Hora Sedd i" ) ; 

and Kilole ( al so known a9 "Kilotes" , "Hor a Kilole ", "Fl amingo " ) . 
( v ) also known a s "Bilate " l a ke . 

Majo r Rivers : 

Abay ( Blue Ni le) 
Ange r e b 
Awas h 
Baro(-Akobo) 
Dawa 
Genale 
Mereb 
orno - Gibe 
Tacazze 
Wabe Shebe lle 

800 krn (length within Eth i opia) 
220 

1, 200 
227 
740 
48 0 
44 0 
760 
60 8 

1, 340 
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Legal llo<:Dmen t:B - 1 

Ethiopian wildlife Conservation Organisation 

Legal Documents concerning wildlife Conservation in Ethiopia 

1. Published Legislation: (All in Negari~ Gaze~~a, except 1.2) 

1.1 

1.2 

Game Proclamation NO.61 of 1944 

Elenco Primo, Riserve Privatissime. Gaze'tt.a Eritrea. N2.4, p.31, Yob, 
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, N2.65 of 1970 

1.7 Wildlife Conservation Regulations, Legal Notice N2.416 of 1972 

1.8 Wildlife Conservation (AmeQdment) Regulations, Legal Notice N2.445 of 
1974 ...... 

1.9 Endangered Species of Wildlife Commemerative Coins Regulation, Legal 
Notice NO.61 of 1978 

1.10 Forest and Wildlife Conservation and Development Proclamation, 
Proclamation 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 

2.2 

Council of State Special Decree 
Fish Production and Marketing 
Decree NO.13 of 1989 

to Provide for the Establishment of the 
Corporation, Council of State speCial 

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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Legal Docmoent:.s - 2 

3 .2 Wi ldlife Conservation Order NO.65 of 1970 

4. Proposed: 

4.1 Pro posed legislation exists for new Wildlife Legislation, establishing 
the Wildlife Conservation Organisation and Regulations, draft proposals 
dated 1977 Ethiopian Calendar; 1984 Western Calendar (Amharic o nly). 

4.2 Proposed Proclamation to Provide for the Co nservation, De ve lopment and 
Management of National Wildlife Resources, draft dated October J.979. 

4.3 Proposed Wildlife Conservation Policy exists, rev i sed draft dated 

4.4 

February 1988. 

Proposed boundaries for the 
Conservatio n Areas National 
Reserves, and Controlled Hunting 

legal gazettment of various Wildlife 
Parks, Wildlife Sanctuaries , Wildlife 
Areas - (in English) a9 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 
- Orno National Park 
- Simien Mountains National Park (amended 1984) 
- Yangudi Rassa National Park 

- Awaah-Rassa Wildlife Sanctuary 
- Awash Wildlife Sanctuary 
- Danakil Wildlife Sanctuary 
- Babille Elephant Wildlife Sanctuary 

- Awash Controlled Hunting Area 
- Afdem-Gota Controlled Hunting Area 

------
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The estimated cost 01 wlldltfe conservation to Ethiopia: 

in Ethiopian BitT per .... erage year. 

1. Support (Expenditure on Wildlife Conservation) 

. , EthIOpian government 

.1.1 Salaries 

.1.2 Petty cash 

.1.3 Capital grants 

subtotal 

.2 Assistance aid 

.2 .1 WWF 

.2.2WCI 

.2 .3 UiOslo 

.2 .4 Other 

subtotal 

total _s~pport!or wil~!!,!e 
-

2. Earnings (Income brought In by wildlife) 

. 1 Oirec1 

.1.1 WCA gate fees 

.1.2 Hunting f ees 

.1 .3 Wildlife utilisation (axel. 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 vtewinol 

.2 .4 Taxidermy, trophy export) 

.2.5 Professional hunters &. NTO 

.2.6 Curios , souvenirs 

subtotal 

to~~_~ by wildlife __ -_ . . 

3. Balance of support for wlldltfe 

~. 1 Support given to wildlife conservation 

P2 Earnings by wildlife 

net balance· excess of earnings over support 

Notes: 
, . Oata from years 1980 and 1981 (Eth. year) 

2 · average 018 year period (1983·1990). 

3 • for 1990 production year. 

" - Estimated for hunting clients only (Hilton standard) 

756,000 

1,152,000 

1,918.200 

3,826,200 

374,463 

234 ,4'3 

344 ,862 

196,669 

1,150,607 

4 ,976,807 

36,974 

719,nS 

57,821 

2.500,000 

182,274 

3 ,496.845 

190,000 

"0,000 

514.500 

-400,000 

780,224 

50,000 

2,04-4,724 

5,541 ,569 
~-

4,976,807 

5,541 ,56Q 

564,762 

5 ·1,494 total Foreign Tourists to all WCAs in Ethiopian year 1980 (1 988--G); 

more realistic total is probabty that for the highest Par).: alone, 

i.e. Abijatla-Shalla Lakes NP with 686 Foreign Tourists in 1988~ . 

. 1_ •• f":. ,..illm.n 

Source: J esse C. Hi llman 
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GENERAL HOLDI NG 

SPECIES PGRC- OTH ER I DONA- SELE- REPATR TOTALE 
COLL NST TED CTlON ET R 

Abelmo schus esculentus 13 5 0 0 0 18 
Aes ch yn omene abbssini ca 1 0 0 0 0 1 
Aframomum corror ima 25 0 0 0 0 25 
Allium spp . 135 0 0 0 0 135 
Amaranthus spp . 38 0 0 0 0 38 
Amorphophallus sp. 8 0 0 0 0 . 8 
Anacardium sp. 1 0 0 0 0 1 
Arachi s hypogaea 25 0 5 0 0 30 
Ar isaema sp . 1 0 0 0 0 1 
Avena sppp. 24 0 4 0 0 28 
Brassica spp . 831 212 59 0 93 119 5 
Cajanus caj an 37 0 0 0 0 37 
Calpurnea o urea 2 0 0 0 0 2 
Capsicum spp. 180 0 14 0 0 194 
Cardeospermwn 1 0 0 0 0 1 
Carthamus tinctorius 79 57 51 0 0 187 
Carum copticum 24 0 0 0 0 2 4 
Casia spp. 2 0 0 0 0 2 
Celosia ~p~: 1 0 0 0 0 1 
Cicer arle Inurn 7"' 0 4 1 62 0 8 77 d 

Cl ematis simensis 1 0 0 0 0 1 
Cocc inia abyssinica ~ 5 0 0 0 J 4 5 
Ccffea Arabica 3 1 3 834 4 0 0 1151 
Co leus edul is 1 0 0 0 0 0 10 
Colocasia spp. J ~ 0 0 0 0 H 
Comemela 0 0 5 0 0 5 
Colchorils oli 'C oril<.s ., 

G ~ " v 

Coriandr um sativum 6 2 0 0 0 t; 6 2 
Crambe abyssinica 1 0 J 0 2 
Cuc umi 5 " 0 J 0 

C ..... cu.rr..::=. 0",,,. 0" . , t ''; -' "" Cuminum c yminurn 7 <; 0 U " 7 
Cumisa culiatus 0 0 0 0 1 
Curcuma longa 2 0 0 u 0 2 
Cyph omandra betacea 1 0 0 0 0 1 
Datura stramoni um 2 0 0 0 C 2 
Dichr o stachis 0 0 0 0 1 
Dioscorea spp. :' S 0 0 0 J 15 
Dodonea viscosa. ..; 0 v J , 
Dolicho5 J U " : 
El et tarea cardomomum 0 0 " 0 v 

E~eusine coracana 00 , 762 :..6£..3 
Embelia schimperi : 0 0 J J :1 
Enset ventricosum 222 0 0 J J 222 
Eragrostis te E 192 9 :31 0 0 357 : 87 378: 
Fagopyrum escul e ntum , 0 0 0 0 1 
Glycine 2 0 u 0 0 2 
Gn i dia sp . " 

v 

Go ss ypi u:TI 3t?iJ· 
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Guizotia abys sinica 716 340 1 1 0 1058 
Helianthu5 annuus 23 0 44 0 0 67 
Heteromorpha c renus trifo 1 0 0 0 a 1 
Hordeum vulgare 4113 3066 67 549 4 1463 14203 
Imperbealeae spp. 1 a a a a 1 
Ipomoea batatas 46 a a 0 0 46 
Lablab purpureus 36 a a a 0 36 
Lagenaria sp. 11 0 a 0 a 11 
Lathyrus s a tivu5 245 61 a a a 306 
Lens culinaris 405 0 1 3 4 0 a 539 
Lepidium sativum 88 e a a a 88 
Linum usitatissimum 696 358 1 32 0 1087 
Lupinus spp . 32 0 a 0 0 32 
lyco persicon spp . 10 0 16 a a 26 
Manih o t esculenta 13 0 0 a G 13 
Medicago sativa 2 0 2 a a 4 
Mo ringa stenopetala 2 0 0 0 C 2 
Myrsine afri cana 1 0 0 0 a 1 
Nicotiana tabacurn 31 2 2 4 0 0 57 
Nigella sativa 39 0 0 0 0 39 
Osimum spp. - 23 0 0 0 0 23 
Oryza spp. 24 0 1 05 a 0 129 
Oxytenan thera abyssinica 1 a a a 0 1 
Pennisetu~ typhoides 135 0 10 0 J 14 5 
Phaseolus spp. 309 a 18 a a 3 2 7 
Phytolacca dodecandra 159 0 0 a 0 159 
Pimpinella anisum 6 0 a a a 6 
Piper longum 3 0 0 a a 3 
Pisum sat ivum 914 444 38 11 0 140 7 
Plumbago zeylanica 1 0 0 a 0 1 
Primna shimperi 2 a 0 a a 2 
Ra phanus sa.t:v ...... ::: 4 0 0 0 0 4 

Ric inus communi s 360 7 64 74 0 505 
Rubia cord i f oli a 1 J 0 0 0 
Rumex abyssin:c3 4 C " v 0 U , 
Ci.t..:.::.:t cha':'epcu'::;::3 ~ J 

Ses amum indi c u.m 134 5 1 228 0 a 47 3 
Setari a ita lica a a 5 a G 5 
Sol anum incanum 13 0 a 0 G 1 3 
Sorghum bicolo r 17 12 4 000 102 l 8S0 0 76 64 
Tamarindus indica a 0 1 a 0 
Trigonella f o enum-g raecum 297 213 0 0 0 510 
Triticum 5p p . 2913 23 4 2 4 37 4 658 :871 ' .. "'''' " .1. ..... (.. _ 

Verba scum sinaticum 1 8 0 0 G 
Vernonia spp . 48 C 1 4 0 " 62 
Vi cia fabes. 989 SC9 3 0 8 :50: 
Vign a unguicu~at6 4 9 J " C J o ' 

JJ 

Xxantium ab y ss :n ica 1 j 0 ;) U 
Ze a mays 58 1 2 1 0 0 a 593 
Zingiber officina le 55 0 a 0 0 55 
Unkn own 6 0 2 a a 8 

2 1 08 1 138i4 2251 36 :, :6 14 53399 
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I. QUESTIONNAIRE FOR EXPERTS 

ADDIS ABABA UNIVERSITY 

SC HOOL OF GRADUATE STUDIES 

SCHOOL OF INFORMATION STUDIES FOR AFRI CA (SIS Al 

1. Name ( Full name with the proper title) _____________ _ 

Year of birth 

Sex 

Marital statu.s 

Nationality 

2. Contact Address : 

, 

Teleph c) t1t?; n (lrnp ____________ _ 

'T' • .:.. ~y 

Fa x 

3. Acadenlic Qualifications: 

De(Jree/Diploma Fie l(3s o f sturl y 

4.Main Field(s)of specialization : 

speci f ically compe tent itl] 

5 .H onOllrs ~nd Awards Re ceived 

1 

j06 

nff i c e ___________ _ 

Tnstituti o n 'leA r :,) f dW6l" , "'] 

include sllb ject areas y o u are 



6,Membership in Soc ieties leg,pr o fessi onal association and other 

areas of activity 

TYl-l e e) f membership Society 

r ,, ' ::r:~ "'\ r' \)'~ /l:,a j 

:; 'HI K '''Hid r\t:-'L )( jf r:; 

,~ , )- - .-1 \ , \ - fl' )1 f cUIV I' j 1- i t-' 7=":, , ! ; t. ,- : ~ 

, 
------------------

;:: .-i. L ,-- ; r I j' III r ' i·"i 

" " 
if ct[tV I Ti t:1 .... :_, f r' .-1rH:-f '--;' ~ _). J L 11 .. -:11 / H, J/ 1', )( {; .51 ("If i ;-"j' : , i", d ;t=- i_ \ ' ,?,~ r ? .... ;q2 S 

La r\:] \.~alje Competo::-n ct-' ' ! '-: 8 Y" f; J.r '!~S t:l'(l'-'! " X" [ (",l" sa yi rly n(; 

L?nquage Re"," Write SDeak 

2307 
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8.Employment Rec o rd : [ Present empo yment and la s t employmen t ] 

Employe r Des ignation Periori 

9.Main Consultanc y or Expert assignments unde r take n in the last 

t hree years: 

Description o f assignments Duration 

{ 

lO.Servi c es o ffe red mark x again s t you r choice): 

CC1 0sllltancy 

Training/Teaching 

nt-h F-- L":=: nJ ~~ >- -: : :F- l " l f vi . .. ' ~ . ~ , 

11, Co mm e nts o r an y o t-hpr relevant in f u r ma t i (') n 
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II, QUESTIONNAIRE FOR INSTITUTION DATABAS E 
ADDIS ABABA UNIVERSITY 
SCHOOL OF GRADUATE STUDY 
SCHOOL Of GRADUATE STUDIES FOR AFRICA (SISAl 

1,Name of the institution : 

Date o f est a blishme~t: 

Address o f the institution : 
p , o ,B o x: 
city 
countr y 
telephone. 
telex. 
fax" " 

, , or street address ", , , , , . , . ' . ... . . 

Assoc iated Entiti es/branches /llnits/agencies (i f any) : 

, 

i , 
L , 
, 
.' . 
;, 
-

Name 

2 . r,'~rll-'I~.l CJhj8Ct-i.Vt=> () f t .h!:> Tnst it-utjon : 

·": ,n . .:-nJ-=-r/Glrf-<c:rr:t/ i-ir:-dd (J f t.he Instit.uti cl n. 

:--: I Jnt act pers () n i: () the r t.han the above J 

Nllm i. ,er o f staff: 
total : 
pro fe ssional 
., ( 1m in:' ~ ... !- r..; t i \/ f:-' . 

IJrhel.3. 

1309 

Location 



, 

3 . Type o f Institution ( Mark " x" against you r c h oice) 

.internati o nal intergovernmental 

. i nterna tional n on-governmental 

.private 

.parastatal 

.government 
· . trust/endowment 
· . c haritable institutions 
· . others ( pleas e s pecify) 

4. The a ctivitie s / fun ctions o f the institu tion 
training, te a c hing , trade , etc.) 

Services pc o v i de,j' ( if an y): 
1 ... . . , . , . , . . . . . . .. .... . 

' 2 .... .. " ................ .... .. 
3 ...• . ...•...••.......••.... • .•.. 
4. 

eg o r e se arch , 

:; Ge ( ) 'jJ ·~t)h i ! ·.=.tl C(lVerage please mark x· aCj ain st. y O ltl ch o i c e) 

.L uc al 

.Na tiona l 

. Regional 
, I n ternat i onal 

6 . Wo rkit1~ language(s) 

7. Cou rses o ff e red if educ a t i onal and/o r training in 5~ j tllti o n ) : 

1. 
2. 
3. 
4. 

B. Fellowsh i ps o ffered by the institu ti o n 

23 10 
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9 . Sources o f funding 

1 . 
2. 
,3. 

4. 

include full name o f organization) 

10 . Honours and Awards Received 

1 . 
2. 
3. 
4. 

11 . Patents taken 

1 . 
2. 
3 .. 

1~ , Specialized /Modern inf(lrmaticJ tl eqlli [ lment(s) dvai lai)].e 
~ompu ters and accessories) ( indicate name , model, and 
equipment a vailabe--eg . micr() (: omputel~S , 486 Dx 
microprocessor , si x ) 

1 . 
2. 
) . 
4. 
5 . 

eg o 
no . of 

13. ~hat are the types o f the pul)lic a t10 n? (mark 
c h o i ce) 

x · against y Ol .... r 

, "t , y~a--- ~~ 

, .. 
2 . 
,3 . , 

. ~nnua l reports 
,research reports 
. conference pr oce edings 
.others (please specify) 

,) [ SP '-l a 1. ..... '. ~ r' I ; : , ~ '" " 

3 31 1 
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15. Does the institution ( mark "x· aga inst your choice) 

. 1na Ke stu.dies o n biodiversit y a.nd/or t ourism re1a.tf?d 
mat ters based on o wn co nducted su rvey 

. ma ke use of studies done b y other organ i zation 

. 9thers ( please speci fy) 

16 . If the ir)stitlltioo "tdkes lIs e o f ollt side S(llJrces 

o rganiz ations work) , pleas list 
()t.h ~r 

Name o f institution Lo c ation 

17 .'Who are t he main users ( e xternal as well as internal o f the 
services pro vided b y the institution? 

1. 
2 . 
3. 
4 . 
5 . 
6. 
7. 

18 . What dre f req uently requested fo r informati 0n? 

19 . Are there any ongoing biodiversity and/ o r t Ollrism r~ :~ ~~ ~ 

resear c h projects? 

.yes 

. no 

20 . If the answer t o No. 19 was yes, please ,ies cribe t~e 

details on the next page by including tit le o f the pr o ject , 
o b j ective , p e riod , funding sou r ce , coll.=! b orat.ing instit.u ti o ns , 
place of the pr oject I and o ther t-AJ.ev.:; nt j nformAr l(ln f()r I'?ar. h 
(; f t.1lt- ~)~- .; j~ct) 

4 312 
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I II. QUESTIONNAIRE TO ASSESS INDIVIDUAL IN f ORMATION NEEDS fOR 
BIODIVERSITY AND/OR TOlJRIS M STUDIES IN ETHIOPI A 

ADDIS ABAB A UNIVERSITY 
SCHOOL Of GRADUATE STlJDIE S 
SCHOOL OF INfORMATION STUDIES fOR AFRICA SIS A 1 

1. Pos iti o n ( j ob t i t l e) o f the respondent , 
Inst i tut i on a f fi l i ated to 
Highes t academic q ua lif ic a t i ons 
Area s o f speci aliza t i o n 
Work i ng in th e i nstitution sinr.e 

2 . You need in f ormati on on studies o n b i od i versit y and/o r tourism 
fo r (mar k "X" against you r choice) 

, 

.Research and development. 

.Plat1 !ling d!ld Po lic y Inakin g 
. Decision making 
,~ v is i 1-. 

. genera l awareness 
,teachi ng 
. others(please specify) 

3. You dce speci f il.:ally interested o n studies /inEfYCmat.inn ~b()ut 

mark "X" against YOll r (-hoice) 
,systems of wildlife conservation 
. wildli f e of Ethiopia 
, historil;al sites 
. biot:1iversit y .:=Inn/or tourism re Ja. tp.d insti t lltlons , 
Ldbj iC(Jrdph=;'~ "" 1 -Xp~r-t:-o; , P l"()j .=oct. S nIl p··()(Jrl:....:;s, 

irlf()rmati () n s y st~r;!~ , 

. n thprs ! p1~~s~ ~p~rify) 

4 which eire tIP:' :;UUl ('e S [l(l in which you <J(:-!t. bi (lfJiversit y aru.1/or 
./ ;:~:; i-<..,!· !~: · . r.i n Lh~,.,:-iIH' [r! );n : i""'i...:;r~ x .-i t]"itlst YOIJr 

;," 

. . ~ I t-' ~ , ... ~ , : . :j 
, . 1- ' , :-' rl : . . ' L :"'~ i. r y ) 
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5. Wh ich a r e the i ns t i t ll t i ons y ou freql len t l y v isi t fne n l1t ai ning 
inf ormatio n on biodiversit y stllriies anri/or tOllrism ' (List as 
man y as y ou have in the rlesc 811riing o rc i e r o f impnrt~rlce ) 

(a) LOCAL: 

NA ME LOCATION 

(h)EXTF.RNAi, : 

' NAME LOCA TI n N 

r. W'hi1r-.=:t.L p t-i-I~ ~ Vtj~<O; (J f ·::t=-yv:i ('P V l"l U (PI~ ;:.j VI~? 
• • - • - _. - .< ~ • - - - - ' .. • 

V(iUr c i1ni l- P I .. - - . -, 

. Li tF?r ,,~ Ur f';' sl? -:'1. rc h 

. Data!)d3 d s 8ar ch 

. D{-) ('uTTH;:ont Deliv e r y 

. Repr"'Jraph y 
, Cl!rren awa r enes s Serv i ce 
. Select '.,Ie DisSBminatinn of in f 0.,-mation 

Mar k: "x " agains t 

.?e rir) cj c al Repo rts/Publi c ations sll c h as b u lletins e t c . 
:) ~:: ,'- ' ..:; r ' : ~ A '-3 ':- S l) P, ( - i f y 

23 15 
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7. How do you present your quer y reques t for in f ormation to the 
agency/agenc ies which are to provide the service? 

. i)y visiting place and asking orall y 

.by telephone 

.by filling a pre-printed form 

.through an on-line transmission llsin q 
micro-compllter 

.Others ( please specif y 

a n8t.W(1(kl:.d 

8. If your answe r for No . -7 was " by fillin g a pre-printed form" , 
please attach a copy of it? if available . 

9 . In respect of timeliness , convenience o f llse , c()mr)l~~elless 

relevance of information , are you satisfied wi t h the services 
~)r(,vi(led it1 relation to l)io~iversity arid/o r tOllrism if) ~lhiopia? 

,. 
.very mlJcil s~tjsfied 
.partly satisfied 
.li ~tle sAtisfipri 

iO. Tf your answer t-n NCI. 9 W-3S not 
YIJI. j'h in k t.hl:O r f::',=:jS(Jll to he ? 

very much satisfied " I wh"t- tl () 

. the ser'vic~ is not as tim~ly as it ShCll!l<l i~~ 

. the sprv1.cP inv()lvf;:!s too much inconvenience ,~s toe) '..Jr;f'f 1'-! 
to go , whom to consll lt 

.difficulty in un(ierstanrling the systenl 
. the liIni ted in format.ion content 
,G t-h!?rs pJ ~,~SP sp(~ci fy 

ll . A-:. -3 1111:>-3n5 to impr ov lo? the above situation(s) , wh.:t t rtle Y l);.{ 

stlggestinns? 

3 3 16 



12, What is your opinion towards computer based information s y stem 
in general? Do you favou r or Disfavour? 

1~. Tf YC1U are in f~V()\lr of compute)- l)~serl infol-mAtinn s y stem , how 
rl(l YOli think it has improved or c~n jmprove on the existing 
service system and what are the additional benefits it has 
hrollght o r would bring in relation to biodiversit y stLldies 
~ll1i/or tourism? 

I 

14 . If t-. ht~y do not. already exist , wh ~l~ dt") YOu think of t.ile 
creation and provision of computer based inf ormation system for 
fa ilna. and flora , bib.li oC}raph i c m"t.~ri..=ils , inst. it1.1t-.ions l 

::.:.::r :t::.rt:~ , nAt1I')f!Al p,.:jrK s , pr (J je c !- :~ :~. p::;,-:-r;!-C; '. r-=-s} ~n [ J"r'I'tJrt7- :::s , 
tou rist attractiOtl sites and cent t-p s in relation to 
i)i 0 rliver s ity studies and/or t 0ll1i sm in Ethiopia? 

15, Any additional remarks in relation to the generation , 
( ~i ssemination , and ut.ilization o f informati o n (In hiodivRl's it-.y 
:3t\~[-lif's an d/or f our j sm ? 

4 317 
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,, ' "'~";;'r,'~'~;~""'''l ~""" ~. - -";""~~'-:z"~~~. (h •. ., :~f~ 

7 . The types of informati on most likely to be needed by each o ne of 
the above groups are : 

Group 1: 

f 

. r j 
r 

Group 2: 

Group 3: 

I I 

Gr()up 4: 

Gr oup 5: 

f or other s ( please Spe c ify) 

4 32 1 



" 

I 

~"~i~~ ' • ; .~.... • "'-" '1 ~1: ~-.:t~ ".-

.,..~ ~~-[,,~,~t --1, 
•. '\-':"1<, _ '#;i ';' .. ~ 

.. .. ,,~.~ ,..~ "':;t· 

8. What are the different information delivery mechanisms f or thE 
above groups of user s ? 

, , 

.Contact amo ng co lleagues by telephone, telex , 
corre s pondence , fax, and the l ike 

.Con sultants or advisers--through visits 

.Libraries / inf o rmati o n centres 

.Exten s i o n s erv ice s 

. Conferences / meetings/ travel 
· .Massrnedia / film shows 
· .on line computer network lin diskettes/ and the likE 

magnet.ic mp.c1ia 
· .Pro fes sional associations 
· . Databases 

. Journals 
,Sllrveys/Experimerl ts 
.i'1a.nual s 
.Exhibiti ons/Demonstrations 
.Government publications 
,Museums 
,Community netw(Jr ks 
.D i rectories 
.O thers ( please s pecify) 

G. What are the ex L'3t.ing cnn st.ra int s ? Why are the us ers not 
receiving the informAtion tile y need? 

.Lack o f adequate financing ( to provide Informati (,n 
services) 

.Lack o f pro fe ssional incentives/reward s 
,Pro\)lem with the existing infrastructur e ( commllt,i{~ai-in: 

infrastruct ure) 
,La c k (~f ~rained per sonnel 
,Inhibiting p(,l i c ies 
.Poo r library collections due t o p oor storage fa e llitle , 

o r lack o f funds and staff to sustain t he collection 
.Lack o f software f o r improving computerized servi c es 
. Inappr opri ate pa c kaging o f computers/software 
.La c k o f r)ercep~i o n or awareness of the imror ~~nrp o f 

inf l:r rnrit-inn ~n ' l "( lfi lll"l ll n1 ,- ,=-tt-; ( )n 

,- .,..,. :; i<. o f st-.<:ind a.l'(li z-:=-c. t- iu r1 amort'] t.it 8 sy :.;;;t-. prns ( f 'l l t-hrJ::;>:, wi ;; 

have network erl systems and wh o use differRn~ 
,ca tClloguing rilles) 

. o thers ( please specif y ) 
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I 

10. What must be done to overcome the above constraints? What 
plans and strategies need to be implemen ted? ( please, mention 
your deas in the space bel ow ) 

41. Any additional remarks 
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I WORKSHEET FOR COLLECTING DATA ON EN DEMIC PLANTS OF ETHIOPIA FOR THE 

TFLORA DATABASE 

PLEA S_E PROVIDE SPECIfI C DATA 

Name: 
loc al . ... .. . 
s c ien ti fi c . . 

Location of plant site: 

regi on . . . . . . ... ... ..... . . . ... ... . .. .. . ....... . . . . . .. . 
d i str i c t . .... ...... ... .. ....... .. ... . ... . .. ... . .... . .. . 
a ltitude . ...... . ..... . .. .. ... ... .... . ..... .. .......... . 

Climate data: 

me an annual rainfall. ... .rai nf a ll ra nge .... . 
mean annu~l temperature. . ,temperatura rAnge . 

, 
Soil c ha r a c teristi cs ( PLEASE MAR K ·X · AGAI NST YOUR CHOIC E) 

Depth: sha l low...... . deep .... . . 
Drainage: good ..... poor. 
Texture: . hea vy /c la ye y . . med i I tll.l/ 1 " -"m y. . .. 1 i (J h t /e: -" ndy . 
Eros i on/Water l ogging: n on ,..:> . :' :,:",-i'::C) n ClI .. .:. , !:· r rnrinl:.n!-. 

Rea c tion(pH): a c id .. . . neu tral. ... . a l kaline ...... . . 

Features o f t h e pl a n t : 

Flower structure: . ..... . . . ........ .. . . 
Root structure : . . . . . . . . . . . . . . .. ... .. . 
Spec ial trait / Enviro nmental r e sistance: 

Seasonality : pe r e nnial . .... bien n i a l . . .... annual . . . 

Time it takes to grow: 

1 32 4 
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Agroforestry uses PLEASE MARK "X" IN FRONT OF THE RIGHT USE IT IS 
APPLIED FOR) 

.Live fences 

.Live fen ce posts 

. Boundary planting for timber and pole production 

.Scattered trees on pas t ure 

.Scattered trees in cropla nd 

.Woodl ots 

.Fruit trees o n house compound s 

.Tree/shrub fallow f or soil improvement 

. Hedge r ow intercropping f o r so il fertili t y improvement 
and f odder 

. cover/ shelter for animals (birds & mammals) as den, nest, 
and the likes 

.O t hers ( please spe ci fy ) 

Other Utilities: (PLEASE MARK "X" AGA I NST YOUR CHOICE ~N FRONT OF 
THE CORRECT UTILITY ALTERNATIVES THE PLANT IS PROVIDING) 

, , Food: .... l eaves .... fruit s . .. . n uts . . .. beverages ... spices 
.. . . other . .. .. .. .... . 

Fodder: . shoot/le., f . f ruit .apiculture /bee s/ 
. seriClll~llr e /silk wo rm/ 

I , , - : 

Wood products: .fuel wood 
.t.imber 
. othe r. 

. charcoal 
.pu lp wood 

. poles 
,c:onstrl.lction 

Utilities: 

Other services: 

· . essent ia l oils . insectici des 

· . la tex . dyes ..... wa xes 
· . medi c ine 

. t o bacco 
... tannin .... fibres 

... st imulan t 
,perfume/s c~nt 

. ( I t-her . 

. . orname n ta 1 

. eros:iotl con rrol , .. ,cl r~j nrl(Je 

. s hade ....... she lter & breeding site 
· ... . other. 
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Propagation: . ... natural ...... direct sowing .... seedli ngs 

Plant morph o logy : 

Management: 

Plant status: 

.. stake cuttings .... sucker s .. air layer ing 

. . stumps ..... grafting .. , .root stock 
.other . .... ... ... . . . 

. thorny /spiny .... si ngle stemJnpr1 r 

.multistemmed .... ope n cano py 

. de cidllollS dry sea so n 

.deciduous wet season .evergreen 

. oth er . . . . . . . . . . . . . . . . . . .... . ... . 

. Coppicing 
.. l oppi ng 

... Pollarding 

... pruning 
. trimming 

.. other. 

;- • <l • 

Prob lems that are likely to OC Cllr eg o termites , fire 

any o ther remarks 

,_"onlp18t.ed b y 

3 - 326 
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WO~K SHEET FOR COLLECTING DATA ON ENDEMIC ANIMALS FOR THE TFAUNA 
DATABASE 

~ 

Local . .. . . . . . . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Sc ientifi c 
Ty pe 

Location 

Ecological 
Region(s) 
Altitude 

Clima t e 

zone (s) . ...... . ... . . . . .. .. . . . . .. . . . . ... . . . . 

Me an annua l r ainfalL.. . . . . .... . Rai nfall range .......... . 
Mean annual t~mperature. . . . . . ... Temprature ra nge . ... . . 
vegetation t ype o f t h e environment . . . . .. .. . . . ............. . 

Habit ; t Requi r emen t o f the animal f or : 

Food 

Water 

Co ver 

Breeding s ite .. . . .... . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Home range 

Territory 

Populati o n of t h e species .. .. . . .... . . .... . . ...... . . . 

Clutche s s ize {Reprodu.ctive p(,)tential) . . ....... . .. . . . 

Environmental Re sistan c e c apability (traits) . .... . . . .. . . . . ... . 
. , . .. . . ... , . , . .. . . , , , . . , , . . . .. . . , ..... , .... . , . .. . 
. . . . . , ..... . .. . ..... . . . .. . . . ... .. . .. .. . . . . ... , . . . 
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Other ( please specify) 

............. , . . . . . . 

~ 
Eco nomic value 

Nutri tional value ......... .... . .. .. ..... ...... . . .... . .. ...... . 

Recreational value . .. ...... . 

Ornamental/Aesthetic value .. 

Eco l og i c al value ......... . . . 

Scientific value (for experimen t). . . . . . . . , . . . . . . . . . . . . ....... . 
Other ( plea se speci fy) 

( ........... . .. . 
Status 

Cu rrent size . 
Endangered .. . 
Extinct 
Other ( please specify) 

Management Con c ern In 

Habitat developmen t . 

Drawi ng and i mpleme ntin(] endangered species Act .... .. , ... ... . 

Sensitizing the public .. . ..... . .. . ........ . . . . ........... . . .. . 

Zool ogical garden approach .............. . .. •..... ... . .. 

Env i ronmental pr o te c tion ... .. . . 

FAv ou rable timp. /peri o ri / t- n v1_si t .. , .. 

Other relevant in f ormation to provide ........ . . . ... .. .. . .. .. . . .. •. . 

Completed by .... . . ... . . . .. . .. . .. ... ... .. .. . ...... .. ........... • .... 

2328 



IlIA XIGN3ddV 

I 

... --.--



BIODIVERSITY DATABASE OUTPUT 

MFN 

CONSERVATION AREA NAM E 

DATE: 

propo s ed 
establ ished 
gazzeted 

LONGITUDE LATITUDE LOCATER 

REGION 

TOTAL AREA 

CL IMATE: 

Rainfall 
Temprature 
Altitude 
Cl imat ie - zo ne 

VEGETATION TYPES 

WILDLIFE SPECIES CONSERVED 

Major a nimal s 

Other animals 

NCMBER OF ENDEMICS RECORDED 

Bird Spec ie s 
Mammals species 

***NATIONAL PARK RECORD*** 

0001 

:Abijata-Shalla National Park 

: 19 70 
: 19 74 
: not 

: N 7 degree 30" E 38 degree 30" 

:Southern s hoa 

:887 kmsq.(land 405kmsq. water 
482kmsq. ) 

:5 -45 degree C. 
: 540 - 2075 m ASL 
: Upper ko l la 

:Savann a 

:Great white peli ca n , lesser flamin go, 
white necked cor morant,gra nt 's 
gazelle, 

:G reater kudu ,wa r t hog,anubis baboon, 
grivet,gue re za,or bi s, k li pspringer, 
jackal 

:Six out o f the 299 species recorded 
: Zero out of the 3 1 s pecies re corded 
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otHER NATURAL RESOURCE USES : Fuelwood and charcoal making:huma n 
us e of hot spri ng for medici nal 
purposes; fi s hing on Lake Abi ya ta in 
the fasting period 

TOURISM ASPECT 

Tourist accomodation :Four rest house beds;camping on 
shalla lake shore;two hotels near 
Lake Langanno; 

I nfor ma t i on facilities :Information sheets in Amharic and 
English;museum currently closed due 
to bat dama ge; 

Other facilities :Fou r ve hicles ;e le ct ri ci t y ge nerators; 
co mmunicat ion radio; 107km. track road 
distance park. 

Scenic beauty :Spectacular numbers of acqatic birds; 
bird breedin g islands i n lake s ha lla ; 
the rugged scenery around shalla and 
isthmus between the lakes; 

Meas ure of service :4720 average annual vistors;Birr 

MANAGEMENT ASPECT 

Staff 
Buildings 

Prevailing threats 

ECOLOG I CAL ZONE 

DESCRIPTORS 

REMARKS 

10 , 916 average annual income; 

: 35 staff; 
:Buildings ( for s t a ff , mu seu m,rest 
house, out-ports,stores); 

: Consi derable se ttlement with 
cultivation in al l areas : co nsi derable 
li vestock in all land area s 

:Rift valley 

:Abijata; Shalla; Lake; Na ti o nal park; 
Ab i jata Shalla Natio nal Park; White 
Pel ic an; Lasser Flamm ingo 

:This park was primary created for it s 
spectacular number s of acquatic 
b ird s , es peciall y great white pelican 
and breeding i sland s in Lake s ha lla 
and its Scenery. Additional features 
include Lake s hal la being the deepest 
Et hiopian Rift va l l ey lake at over 
260m wh i l e Abijata is onl y 14m deep : 
the rugged scenery around 
s hal la a nd i sthmus between the lakes; 
both lakes are termi nal having no 
out lets; large lava caves south of 
sha lla ; the proximi ty o f the area to 
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MFN 

CONSE RVATION AREA NAME 

DATE : 

proposed 
estab l ished 
gazzeted 

LONGITUDE LATITUDE LOCATER 

REG I ON 

TOTAL AREA 

CLIMATE: 

Rainfall 
Te mprature 
Al ti tude 
Cl imat i e - zo ne 

VEGETATION TYPES 

Add is Ababa (2 00km) and to the Lake 
Lan ganno recreati onal area with it s 
hotels. At the time of the change of 
government in Ethiopia in May 1991, 
major destruction and lootirig 
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. 

***NATIONAL PARK RECORD*** 

0002 

: Awash Nat ional Park 

: 1963 
: 1966 
:19 69 

:N 8 degree 55" E 39 degr ee 55" 

: Easter n Shoa 

:756s q.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 NATUR AL RESOURCE USES 

TOURISM ASPECT 

Tourist accomodation 

I nf orma t ion facilities 

Ot he r f acili tie s 

Scenic bea ut y 

Measure of servic e 

MA NAGEMENT AS PECT 

Staf f 

Bu i ldi ngs 

Prevailing threats 

ECOLOGICAL ZONE 

DESCRIPTORS 

:Beisa oryx,greater kudu,lesser kudu, 
s wanye 's Hartbeest,soemmerring ' s 
gazzelle, 

:Lion , Ostrich,warthog,gureza , anubis, 
hamaryas,baboon,grivet,defassawater 
Buck,salt's dikdik 

:five out of 392 recorded 
:zero out o f 46 recorded 

:Human use of t he ho t sprin gs 

:fourty bed for keryou trailer lodge: 
camping by Awash falls and at 
filwoha: 

: Information sheet in Amharic and 
Englis h :M u seum: 

:Three vehicles:electri c ge nerator : 
17S km. hi g hway through the pa rk . 

:Mount fantaller:filwoha hot sp rings ; 

:4494 average annual number of 
visitors: Birr 13 ,980 average annual 
i nco me; 

:forty s taff 

:sixty (fo r office, stores, garage, 
staff houses , kereyou trailer lodge, 
museum a nd outposts) 

:seaso na l settlement i n t he northern 
area. 

:Riftva l ley 

:Awash: National park: Hot spring: 
Swan ye's Hartbeest: Kudu 
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REMARKS 

MFN 

ORDER 

SCIENTIFIC NAME 

VERNACULAR NAME 

LOCALITY 

DESCRIPT I ON 

: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 exacerbated in 1991 in the area 
south of the main road. Communication 
with the local people shall be 
imporved. An outbreak of fire in 
march 1994 had destroyed the wi Idl ife 
living there. 

***ANIMAL RECORD*** 

0003 

:Mammal 

:canis simensis(semien fox) 

:Kay -Kebero (amh.) 

:Bale;Gonder 

:The semien jackal is a long-legged 
canid with an elongated muzzle. It s 
fur is short and reddish in colour, 
with the under parts-throat, belly 
and inner legs-white . The tai I is 
furry, with the lower half black and 
the upper half red flonked by white. 
Adult males stand 60cm. at the 
sholder and weight 14-18 kilograms , 
females are on average 8-20 percent 
smaller than males. I t is one of most 
beautifu l and spectacula r members of 
the dog fami Iy in the wor Id, wi th its 
bright rufous coat, white 

undermarking and black tai I . It has 
two cries: a high-pitched long 
scream, -weeah-weeah- , apparently a 
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HABITAT 

ECOLOGY 

FOOD AND FEEDING 

TERRITORY AND HOME RANGE 

SPECIES STATUS 

BREEDI NG POTENTIAL 

SPECIES TRAITS 

USES AND SERVICES 

SOCIAL STRUCTURE 

call. and a bark. 
-yealp- yealp-uttered in competition 
or alarm. 

:Northern grass landsjHeather 
moorlandsj Afro-alpine moorlands 

:South eastern and north western 
highlands (Bale and Simen Mountains 
National Park). 

:Rodents,especially the large and 
endemic Giant Molerat (Tachyoryetes 
macrocephalus), are the fox's main 
foodjIt will also eat birds , hares 
,and three species of grass ratsjits 
feeding habit is on day time as the 
rodents on which it feeds on come 
a bove 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 adul t and subadul t members of the 
pack participate actively in the 
defens e and markin g of their 
territory. Simien jackals are 
predo minantly diurnal , although in 
areas wi th in human interference they 
may become noctural. 

:The individuals survived currently 
are 700. I t is the r a rest canid in 
the wo rld . It is classified as 
e ndangered by the lUCK. I t is in 
danger of ext inct i on in all but in 
the Bale National Park. It is endemic 
to Ethiopia. 

:A female ca n produce two to four 
youngs 
-----

: The f ox, aided by va r io us other 
predators, i s a main instrument i n 
keeping down population explosions of 
rodents as it exc l us ive ly fe eds on 
them. 

:The simien jackals are soc ial canids . 
organized i n multi-male packs of 2 to 
4 adult animals. Adult- s ex r a tio i s 
bias ed t o war d ma les 2 :1. Males do 
no t disperse. Fe male s disperse at two 
year s of age . 
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R~COMMENDED MANAGEMENT 

TIME TO VISIT 

DESCRIPTORS 

REMARKS 

MFN 

FAMILY 

SCIE NTFI C NAME 

VERNACULAR NAME 

LOCALITY 

ECOLOGY 

DES CRIPTION 

~~ ~ 

:The species needs all the protection 
as there are probably one thousand 
left in the world, all in Ethiopia 
and none in capti~ity. 

: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 
National Park; Rodents; Rare; Endemic 

:Domestic dogs are common inside and 
around Bale Mountain National Park. 
They pose threat to wildlife in the 
northern areas where st ray dogs have 
taken to hunting in packs. Dogs 
compete with simien jackals for 
rodent prey, are vectors of Canid 
related diseases and are known to 
mate with jackals producing hybrids , 
threatening the longterm survival of 
the species. 

***PLANT RECORD*** 

0004 

:Acacia abyssinica subsp.abyssinica 

:Bazira Girar(Amh.) ;Cheha(Tg.): 
Ge rb i (Orm.) 

:Gonda r ;Go jjam;Wolega ;Bale;Arsi; 
Illubabor;Kefa;Sidamo;Western 
Tigrayand;shewa regions 

:In wooded grassland,highland forest 
edges of Dry,Moist and Wet Weyna Dega 
and wet and Moist Dega agroclimatic 
zones in the range of 1,500-2,800m 
ASL 

:A large flat-topped tree to 20m when 
mature. BARK:Rough,groved,dark brown. 
THORNS:Very variable,short or 

long,sometimes none. LEAVES:Compound , 
15-36 pair s pinnae when mature , on a 
stalk to 9 cm,leaflets tiny. 
FLOWERS:Very many, round head s of 
Crea m flowers, buds pink-red. 
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SPECIES STATUS 

SPECIES TRAITS 

USES AND SERVICES 

RECOMMENDED MANAGEMENT 

PROPAGATION 

SEED I NFORMATI ON 

SEASONALITY 

DESCRIPTOR 

REMARKS 

:-.1F:-i 

FAM ILY 

SCIENTFI C NAME 

VER NACULAR 'lAME 

LOCALITY 

FRUIT :Pods to 12cm. usually 
straight, red-grey-brown, 
splitting to set free seed. 

:The species is severely disturbed due 
to illegal cutting for fuelwood and 
charcoal production 

:It is drought resistant; it has no 
particular soil requirements; it 
tolerate high temprature 

:Firewood;charcoal;poles;posts;tool 
handles;medicine;fodder:bee 
forage;soil conservation;nitrogen 
fixation ;s hade (for cattle);fence 
(cut branches) 

:po llarding;loppicing 

:seedlings;direct sowing;root suckers 

:Seed quite small, highly susceptible 
to beetle attack while still while 
still in pods. Damaged seeds should 
be separated by floating. Number of 
seeds per kg . ranges from 
16000-18000. 

:perennial (long lived ) 

:Gi rar; Umbrella thorn ; weyna Dega; 
Dega; fodder; medic i ne; fuel; shade; 
fence; soil conservation; drought 
resistant; beet Ie; pollarding 

:Spreading roots make it unsuitable 
for planting beside fields. Dr ought 
tolerant, will grow on degraded land 
and along gullies. It makes good 
fuelwood but the hard wood i s 
d iff i cui t to wo r k. See d can be s tor e d 
for lon g periods if kept in a cool, 
dry and insect-free place. 

** *PLANT RE CORD*** 

000 5 

:Arundinaria alpina ( Bamboo) 

:Ke rk eha(amh. ) 

:Mountain gorges and t ops of Gojam: 
wollega ;keffa 
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ECOLOGY 

DESCRIPTION 

SPECIES STATUS 

SPECIES TRAITS 

USES AND SERVICES 

RE COMMENDED MANAGEMENT 

PROPAGATION 

SEED I'lFORMATIOK 

SEA SONALITY 

:In Moist and Wet De ga agroclimatic 
lones, up to 3, OO Om. The grass grows 
in dense stands with a leafy canopy 
and stems so close that one can only 
pass through -difficulty. 

:A very large hollow-stemmed grass, 
usually 6-8 m but can reach 12-25 m. 
STEMS:smooth, woody and hollow, 
growing from swollen underground 
stems (rhizomes) . Whorls of thin 
branches grow at the upper at the 
upper nodes between stem sections. In 
good conditions stems may be 7-10cm 
in diameter. LEAVES:grow from the 
branchlet nodes. Pale green, to 
20 * 1cm., the tip long and thin. Fee 1 
rough due to short hairs. The le aves 
arise from a large straw-coloured 
leaf sheath to 50 cm long which has 
purple hairs. 
FLOWERS: rarely seen, in heads 10-20 
cm long. After flowering the plant 
dies down. 

:Overexploited and exist only in some 
restricted areas. 

:The woody stem of thi s giant grass 
have many local uses: Roofing 
poles ; fence s; walls ; local 
furniture; local spinn i ng tools; 
containers for grain; basketry. 
The s tem is spli t into str ip s of 
different sizes. Shoots, leaves a nd 
yo ung stems can be used for f odder 
and are eaten by wi ld animal s . Bamboo 
fencing has been in used i nj so il 
conservation structures . 

:See d of A.alpina watered daily wil l 
ger minate readily.Transfer seedl ings 
to boxes when 2.5cm high. Plant out 
3-1 2 months later, abov e2,50 0m. 
Offse t s from o ne- year old cul ms c an 
also be planted ou t and will develop 
qu i cker tha n s eedlings. 

:Rhizomes , natural re gene rati on, seed 
( po ssib le but rare). 

:perennial 
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RECOMMENDED MANAGEMENT 

PROP AGAT ION 

SEED INFORMATION 

SEASONALITY 

DESCRIPTOR 

REMARKS 

MFN 

FAMILY 

SCIENTFIC NAME 

VERNACULAR NAME 

LOCALITY 

ECOLOGY 

DESCR IPTION 

:coppicing;pollarding 

: Seed lings 

:A prolific seeder;seed can be 
stored; it requires no special 
treatment 

:Perenial deciduous plant , 

:M illettia; Ferruginea; Birbira; 
Sotalo; Fish poison; Weyna Dega; 
Shade 

:There are two species, one confined 
to the north of the countryand the 
other in sidamo. Trees from central 
and western Ethiopia show a mixture 
o f the characters of these two 
species. This is an important shade 
tree for peasant farmers growing 
coffee. 

***PLANT RECORD*** 

0007 

:Hagenia abyssinica 

:Kosso(amh. } 

:Formerly one of the commonest 
h igh-altitude forest trees in 
Ethiopia. Now onl y scattered trees 
remain in Moist and Wet Weyna Dega 
agrocli matic zo ne s , 2300-3300m . 

:A tree 20m with a short tr unk and 
thick branches , the crown leafy and 
rounded. BARK:Red- brown, thick . 
f l aking irregualr ly, b ranche s covered 
in silky brown hairs and ringed with 
leaf scars.LEAVES:compound to 40 cm 
in large terminal tufts , 5-8 leaflet s 
on each side. leaflet b r ight green 
above, covered with silvery hairs 
below. red and sticky when young, 
leaf edge toothed and fr inged with 
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SPECIES STATUS 

SPECIES TRAITS 

USES AND SERVI CE S 

RECOMMENDED MANAGEMENT 

PROPAGATION 

SEED INFORMATION 

SEASONALITY 

DESCRIPTOR 

REMARKS 

hairs, s t alk winged and hairy . 
FLOWERS: in large attra c ti ve ma sses to 
60cm,female heads pink-red, mal e 
heads more feathery, orange-white. 
The sexes are on different trees . 
FRUIT:small and dry. 

:Firewood;Poles;Timber(furniture, 
flooring, carving), medicine (bark, 
roots), mulch, green manure, soil 
conservation , ornamental, firebreak 

:--

:Seedlings ;wildings. 

:Germination 40-60; in 14-21 days;No . 
of seeds per kg. 400,000 
-500 ,000;see d 
stores for 6-12 months 

:Perennial 

:Kosso; Hagenia abyssinica; Dega: 
We yna Dega; medicine; manur e : 
firebreak; firewood; pole s: Timb er; 
ornamental; seedlings 

:The wood i s dark red , ha rd and use ful 
for furniture but attacked by 
bore re s . Used locally for its 
medicinal purposes, kosso from the 
fe male f lowers is used as a dewormer. 
Not competitive with crops if ma naged 
to prevent s hading . It is recommended 
for homestead plantin g f o r it s good 
timber . It constantly s heds ' leaves 
forming a car pet of dried l eaves 
below. 
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MFN 

FAMILY 

SCIENTFIC NAME 

VERNACULAR NAME 

LOCALITY 

ECOLOGY 

DESCRIPTION 

SPECIES STATUS 

SPECIES TRAITS 

USES AND SERVI CES 

*** PLANT RE CORD*** 

0008 

:Acacia senegal(Gum arabic) 

:Sbansa girar( Amh) ;sabansa dima(Or); 
qent ib(Tg . ) 

:Afar;Wello;Shewa;Arsi;Bale;Gamogofa; 
Si damo 

:Dry kolla agroclimatic zo ne with 
altitude between 600 -1 700 m and 
rainfall 100-800mm . 

: A shrub or tree t o 15m, rounded , many 
low branches, or tall and thin. BARK: 
variable, smooth or peeling yellow 
and papery from red-brown 
base . THORNS:pr ic kle s in thre es, the 
ce ntral one ho oked downwards, the 
other two curved up, brown black. 
LEAVES: compound , usua lly hair y,onl y 
3-6 pairs pinna e on a s talk to 7 em, 
leaflets narrow , very small, grey 
green. FLOWERS: creamy spikes, one or 
more , 2-IOcm, fragrant usually 
develop before t he rainy season. 
FRUIT:pods, va ri ab le , thin and fl at, 
oblong to 14 em, narrowing at both 
ends, grey-yellow becoming pa pery 
brown, veins clear, splitting to 
release seed. 

:In all the loca li ty it is d ist urbe d 
(e ndangered) 

:Drought resist ant , tole rate ve r y high 
temprature, toler ate dry wind s and 
sand stor ms, it ca n not tolerate 
frost . 

:Fire wood;Charcoal;posts;Poles;Tools; 
Handle s; Food( see d ); medicine(roots) ; 
f odder (pods,l ea ve s ) ; soil 
co nse r vat i on; soi l i mprovement ; gum; 
dye(seeds) 
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R~COMMENDED MANAGEMENT 

PROPAGATION 

SEED INFORMATION 

SEASONALITY 

DESCRIPTOR 

REMARKS 

:slow growing and needs weeding and 
protection from animals during early 
stages; coppicing; lopping 

:seedlings; direct sowing; natural 

:Not a prolific seeder; seed 
susceptible to beetle attack; 
germination rate is low; no. of seeds 
per Kg:8000-11000; seed stores well 
in a cool, dry and insect-free place 
after soaking them in cold water for 
24 hours first. 

:Perennial. It has a rotation period 
of 20 years. Trees bear gum between 
4-18 years of age. 

:Sbansa girar; Gum arabic; Acacia 
senegal; Dry Kolla; seed I ings; direct 
sowing; natural; beetle; drought; 
medicine; fodder; gum 

:Three sub species are recognised in 
Ethiopia. It can be intercropped(eg. 
wi th sorghum and mi llet). Gum arabic 
is traded commercially for use in 
dying, ink making and medicine. 
Acacia senegal produces most of the 
commercial gum arabic. The qual i ty of 
the gum is superior to any other 
acacias. It is important export 
product. A large scale afforestation 
projects with acacia senegal can be 
started wi th careful cons iderat ion of 
physical factors, biological factors, 
land use and marketing. Young plants 
and seedlings can be browsed, in 
direct sowing weed competition is 
very high, rats and insects can 
damage young seedlings if not 
portected. 
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NAME 
BIRTH 
SEX 
NATI ONALITY 
AFFILIATION 
ADDRESS 
TELEX 
FAX 
PHONE 
QUALIFIC. 

SPECIALIZ. 

LA"ST EMPLOY. 

SERV o OFfER . 

FU3:"':C:A:'~O~ 

MEMBER . SOCIETY 

" .. 
< • .g- "i.~.: ~ .. ;;_:. !':'f" 

Sample Outputs from ABNCD Database 

*** PROfILE Of EXPERT *** 

Mebrate Mihretu 
1947 
Male 
Ethiopian 
Forestry Research Center 
Box : 30708 , Addis Ababa 

182982 
Plant sciences. BSc. Alemaya 
University o f Agric. 1977; 
Environmental Forestry. M.Sc. 
Bangor,UK. 1993. 

~' .. 

General f orestry, with particular 
emphasis to Environmental Forestry. 

Institute of Agricultural Research, 
Ministry of Agriculture, 1978 (five 
months) 
Research in f orestry especially in 
the silviculture aspect of both 
indegenous and exotic trees/shrubs. 
?rovenance Tr ial of s ome Ex o t~ ~ and 
Indegenous species. 1994. AAU . 
International Union of Forestry 
Research Organization (IUFRO); 
Ethiopian forester's As sociation . 
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INSTITUTI ON 

START DT 
LOCAT I ON 
ADDRE SS 
TELEX 
FAX 
PHONE 
WORK. LANG . 
GEOG. COVERAGE 
INST. TYPE 
OBJECTIVES 

INFO . SERVIC E 
EQUIPMENT 
INST. HEAD 
PUBLICATIONS 

SORCE OF FUND 

SERIAL PUB . TYPE 

.. ? 

*** PROFILE OF INSTITUTION *** 

Ethiopian Wildlife and Natural 
History Soc iety 
1966 
Ethi op ia 
Box : 60074, Addis Ababa 

eng;amh. 
Ethiopia 
National No n-Government 
To encourage and support research 
concerning Ethiopia' s flora and 
fauna, and to disseminate 
inf ormati on creati ng awarenes s o f 
conser vation. 

Personal Computer 
Shibru Ted la (Prof . ) 
Research Reports, Children's Bood 
(Amh . ) , News Letters , Journal 
entitled "AGAZ EN" and ·WALIA" , 
Posters. 
SIDA ; CI DA; Briti s h Embast ;Wild lif e 
C onser v.~:~~:' ', ~'. =:". t e :-nat : o ~ a : ~ WC = ; 

En vironment a warene ss c reating 
publicati on s 
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INSTITUTION 

WORK. LANG 
HEAD 
GEOG. COVERAGE 
PERSONNEL 
INST. TYPE 
ACTIVITIES 

INFO. SERVICE 

EQUIPMENT 

TITLE 

IMPRINT 
COLLATION 

DESCRIPTOR 

PERSONAL AUTHOR 
CORPORATE BODIES 

*** INFORMATION SYSTEM *** 

Plant Genetic Resource Center. 
Ethiopia's Doc umentation Center 
Eng. 
Eneyat (w/o). 
National 
Professional, 3. Supporting 6. 
Government 
Germplasm Accessioning and Data 
Acquisiti on, Data c ompilati o n and 
preparating, Data entry and 
correction, Data processing, 
retrieval and research. 
Crop germplasm Database Search , 
Reference service, Training, 
Reprography, Consultancy and 
Advisory. 
Ten Microcompute working on Ms DOS 
and running DBASE IV, Wordperfect, 
Excell, Lotus, Foxpro; One 
Minicomputer, As/400 operating 
system. 

*** BIBLIOGRAPHIES *** 

Abijata-Shalla Lakes National Park : 
Boundary Descrition 
Addis Ababa;EWCO;1974. 
Mimeo 17pp.; Map; English and 
Amharic. 
Abijata-Shalla Lakes Nati onal 
Park;Na tional Park . 

Ethiopian Wildlife Conservation 
Organization (EWCO) 
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DISPLAY FORMAT 

IF vi: ' P ' then mhu, e30, '***'v2'***'##'MFN' ,e30,mfn(4)/# 
'Conservation Area Name',e30,mhl,":"v3(0,30)/mhu, 
'date' ,eS,': '1# , eS,mpl, 'proposed' ,e30," : "v4"a(0,30)#eS, 
'established'e30,":"v4"b(0,30)%#eS, 'gazzeted'e30,":"v4" 
e(0,30)#, mhu,'longltude latitude loeater ' mhl,e30,":" 
v 7 (0,30)/#,mhu, 'reglon'e30,mhl":"v8(0,30)+: i: ,1# mhu, 
, tot a I area' e3 0, mh I , " : "v9 ( 0 , 30) + : i : I #mhu, 'c lima t e ' e8 , ' : ' 
I I mp I , c 5, ' Ra I n f a I I ' , c30 , " : "v I 0 " a ( ° , 30) # , c S , ' Tempra t ure ' 
c30,":"vl0"b(0,30)#,c5,'Altltude'c30,":"vI0"c(0,30)#,e5 
, 'CI imatic-zone' c 30,": "vi O"d(O , 30)#mhu, 'vegetat Ion 
types'c30,mhl,":"vll(0 , 30 ) +:i:/#, mhu ,' wildllfe species 
conse rved ' c 30, ' : ' 1# , cS ,mp I , 'Maj or an I rna Is' c 3 0 , mh I , " : "v 12 
"a(30,30) +: , :# cS, mpl ,"O theranlmals"c30 , mhl,":" vI2"b(30, 
30)+:, : /# mhu , ' number of endemics r eeor ded'c29,': '/#,cS, 
mpl, 'Bir d Species' ,c30," :"v13 " a(0,30)#cS, 'Mammals 
spec ies 'c30,":"vI3"b(0,30)#mhu, 'other natural resource 
uses'c30 , mhl," : "VI4(0,30)+:i:/#mhu ,' tourlsm aspect' 
,cI6 ,' :'##mpl , eS, 'Tourist accomodatlon'mhl , e30,":" 
vIS " a(30,30)+: i :#eS,mpl , 'Informatlonfacllltles'e30,mhl, 
" : "v 1 S " b ( 30 , 30 ) + : i : # , c S , , 0 t he r fa c I I I tie s ' c 3 0 , mh I , " : " , 
vIS"c(30,30) +: i : #cS, mp l ,'Seenlc beauty'c30,mhl,":" 
v I S"d(30,30)+ : i:#CS, mpl ,'Measure of service' 
c 3 0 , m hi, " : " v IS " e ( 30 , 3 ° ) + : i : 1# , m h u , , man age men t 
aspe c t ' c20 , ' : ' 1# c 5, mp 1 , ' S t a f f ' c 30 , mh 1 , " : " V 16" a ( 30 , 30 ) 
+ : i : # c 5 , mp I , 'Bu I I dings' c 3 0, mh I , " : "v 16 " b ( 30 , 30) + : i : #c S , m 
pl,'Prevalling threat s'c3 0 , mhl , " : "vI6"c(30,30)+: i : 
I#mhu,'eeo l ogleal Zone'c30,mhl,":"vI 7 (0 ,3 0)#mhu ,' Deserl 
ptors'c30,mhl,":"v21(0,30)+: i :/# mhu, 'Remarks'e30,mhl,":" 
v22(0,30)f i,I ###, if vi: 'A' then mhu ,c3 0 , '***'v2 
'***'##' mfn ' ,c30, mfn(4 )/#'order'c30,mhl, ":",v3 1 (0,31)# mh 
u, 'sci entific name'c30,mhl,":"v32(0,30),mhu,'vernacular 
name'c30,mhl,":"v3J(0,30)+: i : # mhu , 'l ocality' 
c 30, mh I , " : "v 3 4 ( 30 , 30 ) +: i : #mhu , ' de s cr i pt I on ' e30 , mh I , " : "v 
3S (0 ,30)+ : i : #mhu,' hab i tat ' c30 , mhl": "v36( 30,30)+: i : #, mhu 
,' Eeology'c30,mhl,":"v23(0,30)+: i:#mhu, ' food and 
fee ding' c 3 0, mh I , " : "v 3 7 ( 0 , 30) + : i : #mhu , , t err I tory and home 
ran g e ' e 30, m hi , " :" v 38 (0,3 0) + : i : ' m h u , , s p e c Ie s 
status'e30,m hl , ":"v39(0,30)+ : i :#m hu ,breed in g 
potential'e30,mhl,":"v41(0,30) +: i :m hu ,'species 
t r a i t s' c 3 0 , m hi, " : " v 4 0 ( 30 , 30 ) + : i : # m h u , , use san d 
se r vices' e 30 ,mh I , " : "v4 2 ( 30 , 30) +: i : #mhu, ' so ci a 1 s t ruc t ure ' 
c30,mhl,":"v43 ( 0,30)+:; : #mhu, 'recommended management' 
e30, mhl ," :" v 44( 30,30)+:i :" mhu, ' tlme to visit'e30,mhl,":" 
v4S(0,30)#mhu , ' descriptors'c30,mhl,":"v21(30,30)/# 

mhu ,' remarks'e30,mhl ,": "v22(30,30)FI,I#' If v i : 'F ' 
the n , mhu , c 30, ' * * * ' v 2' * * * ' # # ' mfn ' , c 3 0, mf n ( 4 ) 1# ' f am i I y , c 3 
0, mh l,":"v60(0,30)#mhu ,'sc ientfic name 'c30, mhl ,":"v32( 
0,30)#mhu,'vernac ul ar Name'c30,mhl,":"v33(30,30)+:i 
#mhu ,' lo ca l i t y' c30 ,mhl,": "v3 4(30 , 30)+: i : #mhu , 'Ecol o gy' 
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c30,mhl,":"v23(0,30)+:;:#mhu,'Description'c30,mhl,":" 
v35(0,30)+:; :#mhu,'species status'c30,mhl , ":"v39(30,30) 
+: ; : #mhu, , spec i est r a its' c30 , mh 1 , " : "v40 ( 30 , 30 ) + : ; : #mhu , 
'uses and services'c30 , mhl," : "v42(30,30)+:; :#mhu,' 
recommended Management'c30,mhl,":"v44(30,30}+:; :.mhu, 
'propagation 'c30, mhl ," : "v61(O,30}+ :; :'mhu, 'seed 
informat ion' c30 ,mhl,": "v62(O, 30)+:; : 'mhu, ' seasonal i ty ' 
c30,mhl,":"v63(0 ,30}',mhu, 'de scriptor'c30,mhl,":"v21 (3 0 
,30)'mhu,'remarks'c30,mhl,":"v22(30,30),FI/" 
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FIELD DEFINITION TABLE 

TAG NAME LEN TYP REP DELIM. 
I 

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 

21 Descriptors 1000 X R 

22 Remarks 1000 X 

23 Ecology 200 X R 

31 Order 100 X 

32 Scientific Name 100 X 

33 Vernacular Name 200 X R 

34 Locality 200 X R 

35 Description 1000 X R 
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36 Habitat 500 X R 

37 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 Soc ial Structure 200 X 

44 Recommended Management 300 X R 

45 Time to Visit 100 X R 

1 60 Family 100 X 

61 Propa gation 200 X R 

62 See d I nformation 500 X R 

63 Seasonality 500 X 

, 
• 
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