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The Dinder National Part is tWa closost national park 1

urbanized centers in Sudan, It iQ locate d in the boutheant 

of the Central Rejisn. Itfs 1ouririe s follow t.e rivr Rariad 

at latitudu 120 26 A and longitude 350 2 !.,it continues into c 

southwest direction up to latitude 12 42 N jn, longitude 

34 ° 48 E a4 Riv :r Dinduc. It fun Kher continues u; to
 

latitude 120 32 A and lonvitude 340 32 
 B alon Khor Kinana. 
.
It tilen diverts slihuly to tu jothcay.-; to latitude 110i 15 5 

and lon.itude 34 44 2, to ..o encloseu Y br ,e Sudan-Etniopjian 

bord.rs at lastitud 11 24 V and ]onitudc 350 2 2. The 

National Park km2mus 6330 , howvn.r in March 1982 the area 

2was increased to 8960 1,m (Fi6. 1). 

Dinder was proolained a 'ational farlk in 1935 following 

the London Convension for b! a cou.urvation of African Flora 

and Fauna. During the sucs ecade man African national 

parks were declared. 

The drain 'o plu.: of toe Aivers Dind ar and Rahad is 

located in the Ethiopian ,lateau e].opiag doon f:on 3133 

meters above sea level to 20C-400 masl :.t te southeastern 

reaches of tku Dinder Park in Sudan. The Rivurs Dinder and 
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Rahad descend vioursly from .lateautle Zthiopian and 

traverse tl, 2 park it a ,ve 'twards direction acros the 

Sudan-Ethiopian bordirs. Thuir "radiat drops; ,z,7dually 

and then flow'into a nortn'V.ostorly direction, tuwlil they 

join ths :lue Nil, near Tad URdani, Rivcr Dindu)r is about 

750 km lon,]. It's cutcihmlnt area ioa pproximately 16 L 103 

kin2 and it aas an uvt.ra,e annual discbar;c, of :about 3 X 09 

in3 per year. The river varies- con.iA-rabliy in deo-th and width, 

n~anging froie meC ters , Pidt: de pth50--400 in and1 1-) 11 in 

It is a sucson-al riv r, whiich starts flo,,vin; tonrda the und 

of J u10. Thu peak flow in dmurin Sn.i; cmuo.' end cisses running 

in hovcr A numbo r of oJo LIaO lo.ft .7nicy1@OiVi 

hold w.Aer ui to td e rie:t rainy sea son. 

Along t nivera cours, ievec-s (Garf), n-eadows (mayas) 

and Kerrib landfo rmin; ero devulopeud 

Fig. 2 cross-section of thbe valley of t.e River Dinder 

showing theo various formations found (Aftur 

liolswortl, 1968). 
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Mayas e.:hibit difftrnrit sh1jipes3 which aro in goicrnl 

Their -iro7s vary considerably accordinl to 
crescent like. 

."rcasof mayastho former niandur bends of th.e river. 

km2 and k1 2,}cmrally y- are 
vary between 0.16 4.5 .

flat with slig,ht and/or no clear bank:s. 

GEf',.-HiL G1iR?,,CTdISTICS OF T STUDY 2D-

The most distinctive t,eomorphic featur of the 

clay plains. Thegcomorphology of the 	 Sudan i.s its 

belongs to th(ics. clay pl!ins. NfhitemanDinder Utivnal rk 

th -,t " t elcv s of lst-:ud and Dindur arc
(1971) stited 

probably the mcot stfikinr; C2 ,turo of the .ioonuorphologYof' 

the Sudan. Deposits 	of al!luvial orii. .;,re lid do¢;i, as 

;oau: (19d8)Tothill (1948) , 6erry (1962) :m.i irr., and ii 

its
have suggested, by ovr-bn-ik floocfrom Ve Iluc ililuo and 

dovelopedtributaries. T;le clay 	 p1 inave actively 


cone nd tle current soll cycle was
probably in the Plbist. 

The.y reach
probably developed durig i;s ,elocsne wet phuse. 

l'6ces, cut they Cot tinnr-er a thickness greater ti.in -12 m 1t 

in the northern areas of the pl:ain. 

G eoloy 

Littlu is known about the buasumun complex north of 

metamorphiclatitude 60 N . flowever, tihey include ifsneous, 

and sodimentry rocks ovrlain by horizontal and
 

or i,,ozcic sedimentary or
subhorizontal Palaeozoic 

pro-cambrianigneous rocks. T'Ihey 	 aie assumed to be mainly of 

origin.
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Z1 Atshan formations, are dominant in the area. They
 

are charactorized by bhin prusence of bels of calcerto at
 

the top of older alluvium and t the basu of bhe cloys.
 

The sediments of Mcbe 
 formatiiion, consist of unconsolidated
 

sands, sometimno jruvolly, c].i ,aev,sa;nds -and clays. The
 

clays are minly to rcyi Ln-,.aite ur gr,,anish grey. 

Sediments are unsorted, and th, feluopar ald bMoMite 

present are ofton Uadn.Lcayed. The V:u of the3 ['ormabions ,&3 

uncertain (most probably they 'ru of Tartiary to Pleistocene
 

origin ). (El Dae, 0.82).
 

Thu vartisols of tWe park are charactorized by dark gr.y 

or very dark gTrcyish-.brown tones. Thoy are sticl%, and have 

a nigh cation ,xchan e; cari:city. Thy swell ,vh L et ard 

sh rink when dry , forwin, Upep crako.-'$i. ihsmay excod . 

meter in Thc-' ,x-,onql pentagonal blocksdepth. onl. a and 

up to 10 in acrossl, b t'cJ*., oA contact. Tne clay content 

of these soils vari bet ;. 50-0C %. Coarpa:' terial .nd 

Ca Co3 air found in monqnr wmunts. Thu dicl ia, of 

black colour a , u:. .r.Nuxc is inu to =,Owcrin:. The colour 

becomus white deor dovn. Tao soils uare sustimes alkalinu 

with pV 8.5-9.5. 

Iniursprsed with verti:ols ire the intisols. There 

are sandy clay And sandy loam soils. They are common around 

the hilly portions oU Dinder area and along the banks of the 

the Rivers Dinder and Rahad (Dasumna, 1972). 



5 
C ima te 

There are no meteorlogical stations at Dinder Park 
thus no specific records of the climatic parameters exist. 
Howevar, the Oroa fnlls within q Nhuc,zone int-r in warm 
and dry. Thu rainy souson starts in June and lasts to the 
end of October. Intor.ittunt showers occur in Lay The 
avarage annual procipiLation recorded in st:tions around the 
park ranges from 340 to 700 mm.
 

The average maximum 
 dily temp.rature between November 
to February is 300 C , hile from ,arch to the start of the 
rainy season the tmperaturi avrvies 330 , 

The vecetation in Uinder .arkhas ben classified as 
open grassl.nd, wooded grassland, woodlands and riv.rine 
forests. Diffjront species wore recorded, but Khc
 
coannunities 
 lean towurds simplici ly ( Harrison 'and Jc-kson, 

195e ). 

The dominant trec lpecics, recorded durina the present 
study, in the park 'ire .a.i. . ( wchwLinf) and Balanities 
augo2tica (L), in th1., c,-"... y.ombtin. l
(Oerrott) and the Acwai: iolyc,, (.,iild) are found in the 
drainud silty soils (Aziz) o o . rivers, .Lors and at 
the puriphieries ot the :2ayas, Zii ) n-s ,pin t-chrisja (L), 

http:grassl.nd
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__ljj!c (L) ,Ac-J IA.2.- cr~ (DC) tnd Tnri-.rindus 

i.dic, (L) occur. 1iyhanm~ toico. (L) is d.ns" along tha 

edeos of the River Dindar. Associatud wich K. MeLaca, 

surrounding the Miily'.r i, :nre UGoium.ULi h"2ta iLu.rn}w 

(:ch,'eint ) , AnovSSUn' ciocarcu. (BPro'n & i&.auy) :nd 

A.nson iAa:t.ij L (L). In ho lasu moist hauvi - cl'ys 
AcSici .is.t__a (schwcinf) is fournd v'ith Accli- 'J. They 

found in 2: Mu tflh tunuiru0iso . "t ," floods occur 

durin, the rainy su .son. 

The savamoh -;rjusun of tho are' ua sucii :Ls .'.r.hon.a 

spp and .uck.K..i.L have b_ ;hnn1'i, .nx.ud in so1 placoo 

UY annuals 2 :p, chino plik _yp,-,p _ clo nd o W. Pa,.-

Along thu "rf" of MK W LOWc: HOW : rd Dind~r iro lar:c 

aru'is of tall IMCU .L, Slsoo :L Hj 0 

0[L i, 21E... .covars sou,.' COat CminGoclojQi.ij.n,,. .d - le', 

with short j.rasaus like P:i.um sp. Nhr, ,"r is abui.dnoit, 

Br c.h:ri2 sp, Cyn: : 0y,, d .ta±n212i.Ott sPp tb1i,o in a 

greon-mat form throughout thu yru'r. 

F numnL. 

Kowludgy'about Nild].ije distribution , migration, 

h:bilts, dunsitiu, numbv..s annd age groups is lioited. Serions 

renja :rch 'OrK COo M j.W:.2ll M liOite.Hpu A20(1 .:1 .:1 ,ies. 

variety of species in the hinder Eationul Park are rep:r:esented 
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in good numbers. out str.ndim- of thec-t*m th- dons4.4i cs of 

the rocdbiwk iri.d the 5L110.fowl -:ind thie divor2:sity of 

birds of prey. 11"of~n' of Di.Aur inciudc.:s -

Reedbuck idi. >1'c 

Wator buck ho bwu dof La:;:a 

Roan ant ilope i~Eorwu~eqjuinis 

Kudu .,tre!>siceros 

Buiff alo ,neucfi 

Girrafe Giriffacvijirai 

iBUShlbuck Tru-,olup.Yu' scriplus 

0Ostrich Sb1 _"t1:io caelllu 

Oribi Oure bia o irebi 

iPedfrolfted guaali! Cbzo',l- i rufif rons 

Dik dikli 

Cheet-i Acillnh; _____ 

Lion Path jce 

Ljeopard paIt1 r' :rdusj 

1Hyenia, spotted Crocuttn, crocuita 

Hyena, striped Hveahyaena 

S erval Fls serval 

Civil ("Lit Vi cirve t;) 

"Viid eAt Fel s olvect ris 1lij, 

African huridin'- dog Lycoxu. Jpictus 

DNongo o.je E,.~sir

H-oney badger LMei.or:a. cauensis 

http:Tru-,olup.Yu
http:dons4.4i
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Baboon Pa!io anubis
 
Grivet monkey ErIytaroceu " .patsyyrrhonotus
 

Red hussar ryhrocgbus 2tas, 


Pangolin Eani j sp. 

Aard wolf A,rdr- -ryetcrous 

Porcupine 

There are aiso over 250 species of birds. The 

elephant migrates to thu Park durin:_, the rairly season. 

Furthermore the P rk tnamc with many species reptiles and 

small maimmal s. 

The 2cos stors 

The park has three major ecosystems, each with its 

own specific plant m 2nimal communities and each 

contributrin, to bhu cverall diversity of the park
 

(Warrison J . Lirjcst in extent is theJakson 1958) 

Acacia se.al Talanitcs ie~ ti ca, and Caomaret an spp 

woodland which io characturizod by heavy ,.ckin, clays 

and tall coarse grasses (includin, ..yjih. sp .). 

Alone the bankAs of river Dinder and the largor of 

the seasonal streams (],ors) is a rive*r_.ne ecosystem. The 

forest here is multi-layered . Thti upper regi.on consisting 

mainly of Dome palim (11 -nia) and Acacia sieburiuna, 

while the lower area containts Ziziphus _ahyssin ca and 

http:rive*r_.ne
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r:imosa li<gr. The dominant grasses are Sor.n Op and 

Brachiaria sp. 

The most importont ecosystem for the wildlife of the 

Park is the Imayas" eco:, tem. The "mayus" are mnder 

cut offs that are gradually being infilled by se;diments 

derived from their own om:x.l.L cutc}:ment :.roau. It appear,, 

that che water suppliod to the. m >.no is not derived from the 

adjacent river bu; from :;1,eir own local uranas of runoff
 

and ground-,,i:ter sourcs. Those m<yas ,r imsort.nt becasc 

they provide thu cin s:orce of nutritious rassou for G,ho 

wildlife In wartic ll qnn a...s
i provid Eckinachi I op, 

for the animal populatioc,,; aurimn the most severe parLt of 

the dry season (iarch to Jun). 

,hen the .FTrkwas origin-l.ly established its boundries 

';ere demarcated for reasons of administrative convunince 

rather thin -Llly cleir un.derstanding of Lh. ucolodeal systems 

or zones (Dasmann, 1972). Thus tWe reuion ocecupid b)y the pLrk 

hus never embracud ,qself-suffiont ecoloicl urea. The 

wildlife in the park mu dupand on etensiv, rc a'ing areas 

adjoining the pork. Durn: the wet scason lvrl numbers of 

animals migrate outAsid the ark' s bounduries Lo cLois ,here 

their movum,nits are not iAToAed V ,nae stinrdA; o . S...in sp. 

and where ehe :re dier boils VAiLH shortur and mare 

nutritious :rosses such is 'mx rhornia spp. In the dry 

http:origin-l.ly
http:imsort.nt
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season tfle animals return to graze ailong tlhe bnks of th 

Dinder and on the perennials that flourish in the 

well-watered may as. 

IHuman Pc utlatio n 

Towards the cnd of the last cenoury the Dinder ar.a 

,,vJ)s desurted duO to faminu, -iid pestilence. The a-,rea was 

practically uninhabitud ',en it was decl-,red a i:tional 

Park, il 1--35. L.o islati on was rc.ss- to combat tre! s 

passin,; into the park , El He,, , a vil].age 60 km 

away from tIe hor t :rn boundries of the P ark, was relocated 

even farther away from teaboundries in 1'74 ecC;_aus- of 

the v1 "a.crs j'oLchiru; activities . iertie].ess since 

the mid 1970's; a mu titudo of villaes amsteroLt5sely 

filtered back, alonj, th:e part's boundary with Ihe :iver 

Rahad. 

T I QN D)S 

Wildlife hay been disappearing from several areas in 

Wortht.rn Sudan duri. th: . ast ten to 1-5 ye'ro. Human and 

livestock pcpultiono ire increm lw, cre.ig more deamd 

on natural stuL-y ani]. destroyedresource.s-. are-. 

and very little is Loin:: Jone to keep Ku'an activitlies in 

harmony with eco.c,:;ic<al .systes. 

As mentioned above the P.:rk is not a cob,.[lete 

ecological unit because several wildlife species iiigrate 

http:Wortht.rn
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to wet season habitats out;;ide its boundaries,4. round 1967, 

lgricuitural development had been started in the areas used 

by the park's wildlife durin the wet season. Both 

authorized (gova-nmerL -ipproved) and u.uthovized 

agricultural schemes are ,;rowin. rapidly in this area used 

by the wildlife. Today thre ure at least 70 urlicenced 

schemes within the boundrind of tWe park. 

Mechanized farmin< boE leal and illegal, has not only 

cleared vast areas around the p.ark , but nas contriouted to 

the degradation of thc park in other ways. almost ali 

-groups of people liv'in. in thV vicinity po'c animals, 

especially durin; so out season Nden tnure ari no Rangers 

on duty ( hitney Lo1 Yzby .. ,H ). Thi. oer, of the 

mechanized farms ure said to supplument moat supplies of 

for their workers throui; this practice. dLe mo 'o professio

nal poachers find a ruady waiu"t for thir kill in 

neighbouring smal i urbtn cenLres, 

The areas surrounding WD Park were ielotively 

uninhabited utitil the bujining of Ght, 1970s.{ ',h;qn people 

from westeurn Sudan and neighbourin:g west African countries, 

affected by drought; conuitio as in their arc.s, moved into 

the Dinder reion. About 20 vill es exit now alng the 

boundries of the Park. In:abitunts of these villages 

grow rain-fed crops such as sorhum and raise cattle, 
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sheep and camels along the Park boundriss and often tre'H 

pass into the Park. They are also active in fel±in, trees 

for charcoal production, which has become a very profitable 

product, wecauue oi its &ii denlnd in the cities of central 

and Northern Sudan. Villwa ,cr'-; ar; also rfsponible or 

most 
of the poachinZ probiems in the Purk. although one 

village was successfuilly moved in 1971 tc a new location 

away from the Fark, there are no similsr plans to relocate 

thu rest of the vii agos (Nimir & Hashimn, 1975) 

Perhaps more serious Wan those duprcdations has 

been the impact of nomadic livestock h.rds. Truditionally, 

great herds oL sheep and camels have moo.ed to the lutuna 

,russla:nd to tho north oA thu Park in one 'ct se-son and 

have returned to , U',k. of tUL iLvers Dinder and 

Rahad, the Biuc. -.ilu a;:nd ti. WLOi ui1d durin the dry 

season. Foro..;ly, thu nomads gazud their animals as they 

moved over tWe extenoiva ,aa that are now occupied by 

mechanized firms or th ,ad Ri.d iri'_,tion scheme 

bordering Q.tPark to tn a o f a.::;t. But since the 

nomads can longer find a-equate Srcas inno ariwt 

tnese farmlands ;ithout risk of incui in hcavy fines, 

they are increasingly hr injin; toir qninmis into the 

Park itself, where th fines imposed 1y the courts for 
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trospassing are far lower than the fines for trospassirz
 

farmland. Table 1 presents toe number of peoplu 
 arrested 

for illeal activities within thU lark and nul2-erq of 

herds of livestock found trespasiing, between 1958 :nd 1982. 

The average nLumbar of nimIals in one Lord 0 FO0,200 and 

50 for sheep, cautle ind camels, respectively. ;out of 

trespassing from to has boen a1975 1982 .ttri,utud to shep... 

(Nimir, 1983). 

Livestock trespassin has increased about 126-fold
 

dufin the priod of 1970 to 1982, ;,Ai.en compared to 1958 to 

1970. Besides cometinv wity wild anipals for forage and 

water, domestic livestock are a so.uca of i;fec ious 

diseases to wild animalr. ll.[IiyThis occu's towards tW!
 

the sWa Ciend of dry n h 'i. dc:al concer.. t0 .aroIId the 

few remainLng water pools. Rindrl.st outbreiks in 1970 and
 

1982 resulted in losses of hundreds of .Ji:.ui.. : outbreak of 

anthrax w, s repuortud in 1[7.4 in ila amntlE w',ith havyi 

losses oec.urrin7 uno-n r od-buck ind Lffaloo In all of the 

above cases out treiks -,sr reeorted i.on. livest,oc in areas 

around the park beforu sync bOcms stairted appe .ring in wild 

animals. 

Park eOCi ist Are Ma;ill dbitin.; the iMpact of fire on 

the plant-wildlife system, Dot th e consodn s5 seems to be 

that the frequency of the firus; burning approximately 60 

of the total area each yuar, is dc,;r.din,; Au environment 

http:Rindrl.st
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]UtdY that, in the(Dasmann, 1972) . However a recent snows 

burnt areas, almost 90 " o the ro:eacrnted growth is of 

The lb.ter :seems to 5o moreAcacia ygya. (Fads, 1982). 

dominint sfp;cipsresisteit to fire tWann the atotr two 

J}i:tp- The c.-..::us of fi reBalyni.ts .{ t icY< 'mi Join.uc 

in th :, :iumV; , Daavirv, C t-c s6 itod b'fQ.- ciI'c t'rarh 

ur:.in : ch; coro;u arasseswild-honey gith ~ror and nomlds 

to allow more succulenxt ,oung'-r sioonts to :row, to the ark 

to clear routes throujIipersonnel thuMjclvcS whoeu, £iro 

tho deise stLnds of fgrns. 

:nimial n1ucios whicK aere reforted to occurSevural 

i!n the Park had alr.:<- .ippcnrid . Te black rhino 

and tSO h ippopo toMUs ..,r .Last ru!orted an th: huqinin of 

the century (Ii'.ri;o , ] .5,,) crc O ]iili.c:,,.ro b, d'nt 

until in thu 194a0.,; }o;,:,uvu' p , or..ni:L ud ovyrnwlent 

. drastically tudusud t:.ir i.L., 'A.. 'The reported 

purj.o c ot On cm. cc dii . crcKiln w-t c"Os . OW~a 

jap. K :; cruco i.lGamrc lIrus,ra'.'a t i. n c uni ruv(. , to s 

were reported i.,the F .. diri tio .'"O0 s and 1970
 

( Wirihana , Peron -. luc,.) - ',.nr in 1L'43 one crccodilO
 

hid becn u~o 'ted in u.,. u c pools of Wo iver Dinder.
 

The Lci.vll hWtch2o:t ',a.us 1.A;tra portatd in une. 

1950 (imir, 1983). The :-1.(OinJ ;aue]lea vl,ich was
 

cuernmina;od
a bundart until thc 1960s;, .'n compluL ej 


from the P.rk by 1970 duu to tau vast epaoision of
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mechanized agricu-lture in the wet season habitat of ti,'s 

anirmaI . A serious decrease "in th- numbrs of tinig and 

waterbuck, amountin, to 60 ;L and 30 j. respectively, betyw en 

1970 and 1976 was rlo attributed to shrinkage of their 

wvU season P i bit'at and coipctiLion with livostock in tliej.r 

dry season habitat (l:slim f Uimir, 1.976). 

As long as the habit..ts surrounding the Dinder National 

Park were undisturbed, thc Purk wis able to suppou2L the 

large and vrio(I big gene poipulition described above. however, 

the loss of therwet seas~on :abitats ao well as increased 

l vestock Lrespassing: c-n be rel.ited to the lck of caiy 

landuso policy in te Dinder rcgion. Decision makers idlit 
now that serious mistakes :.r nde by allo,.,ing li.e areas 

around the Park to 1-e ciltiv:itud. In 1982 th-! area of Vthe 

Park ,,was increased by iVproaiiu.ecly 2500 1,n - . The increa.se,

in area h:io bo- plbe-in to incorlporate sone of ti.e wet 

season ',.it Jowew;, .as no t enforcedate. ; cj ecisio 

in 1952 ,Lmd tPe f'armurs ,'iere 'Jlowed to cultivate f ur ono 

1 la;t se sca v,'.thin mi.o niy i.,corpora ted area, this 

practice was so lcial,,ai, 193 jro,,idin,', that ,ach farmer 

py ad a 2500 i7f'f-nU. Adil. :to t : iV-:')GcL I: - Cf tle t-rk 

is the lCAk o l 'Iough p.r.'inell. el ,.nd fundsa to 

conduct patrol .- '_ mnt uni nco.eary re:sea,.c.. lso 

i'aturil chan cs ill aiim o nd ve w t,,.tior siccession can 

not be overlooked. 

http:increa.se
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The Dinder National F2rk dons no b Frovide aconolnic 

benefits for people. of he Dinder ro;ion. A few bcmpowi"ry 

jobs ara usually cre.ated c .oh ye:nr followimn the'n d of 

the rainy scnson. Work.:'s ara ruccuited to opon tQu 

seasonaJ roadc :na build O' caifl Ln O. D-ark. 1id,-i itunt e 

of villages nur the firk i:.t(, been tlowed t;o collect gum 

axabic from accacin Orous in the par,, but th'at practice 

vras stopped in 1970. 

Althouah Dindcr Tihonai i-~rw in he (loest Africa!,, 

park to Europe :., ;h liadle duist, touriol s visiting; tht 

Park zvuraod 375 pu y ,r ior chn period froo: 1973 to 

1978. Th. lOw Wl r ol t;,oKUr.'J.2ts is muinly duo to W;ho 

poor infraitruc Larn AuvnUopnimnu in Ltc. cottf <nd n.(o) 

lack of national .arid inturnational ,tU.icity abcut the 

Frk. 

11510A WasU 

A combination of phy )ca l nad .aocia indic.tors arc 

needed. .iowuver, tho pro ;,.nt Dinder -roup f'elt move 

comfovtable in [Ccusin aWte pI.,'ic:l oyn: r, indictors, 

u situition thuu pro nbly reflct, t:.G iOeU ivcvvO more 

input Crom U!'.e suci.'i. scao ecas.,a (Witicn i dic.. ors to 

monito ,u,, p i u , ,. Di: :c r Eitio:nal Parki.[i would 

be found in thv ":reci of ; soil, vA., , iton, :inJi.ils, 

no.ads, foresc m.h :.,riculLuro.I.roue U :produerbadii zud 
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In atteinptin to O~ink tbi'oua sumel of theCse issues 

further unn to define potential irndic:~urs, w co.atructec 

the vdry simple1 casuai loop WqCOram (?il. 3) IWh. t 

supplemntsa ttL vaLO a..J.. >t C sy*otaawL adl of the JDindei' 

cCosyotarn ( Vi,. 41). Aj a 1 ouca. in12 : -Sunun ai rkin* 

pap*or N o. 1, uh, hi. n A on i di tar .i oft on amoiguous. 

In interpr a Uina a in ii canor19d lP.C f. . on uh: uadurlyiy_: 

philuocpiiwi1 prvapuctivu tOsc is~ thu. ~t to Woar on tifa 

in 1i c. too. T 's.f ,ru wil(1j 0 ac:n.r'.'tiom in aiei~ 

prmi. y 'i:1uc9 -:Cr1 2 t.Ct.; ,L-n'1 co :11Li udc -' 

inin:al iat:.' w.tvill CviuInuA a"n ww>.:Ai v'!_ 1 _ 

if', oni LUh at .r h'Od, onj- . ~C~nnd bout jvl: ovtilS 

Mooa .nd OaUk.r rOS2M fOVes PcOjc la, tun kh cunvorsicil 

of Kraolani to mn a ;i : AyriCad o in a pa am ala u 

biasLsing. 

moni 2'nfv :roanen t ii 

the. aroa of DOW:V .nticolnl Park inoluda 

Indii cat to aciitor uIhang itn 

Thea ano tat of ral 2 n asaCOnpavad to Uk Cot Went 

ofi open S5av uiath L=aG .fin Thos in.Ji CStor can readily be 

monirumc: d v or a broad 22 5 tkroos I aCB:t;C sancin 

imacgoa. M3ural p0 :;i 1:1 o ssuvt wachi ino cOIL 0L 

unri aaeod a a prodruci ngachwo in tiMQrarns. and/f ore st 

ratio, includino onacol :1. uttinn ind burning in/or 

expanioi: 01: mnhI:2ani(1 v'aj 



FIG.3. INTERACTION OF ENVIRONMENTAL INDICATORS OF DINDER PARK. 
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FI1.4. MODEL OF THE IMPACTS ON THE DINDER PARK ECOLOGICAL SYSTEM.(AFTER WHITNEY198 
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Although both of these _rocesss fMlight be due to 

chanjs in loci.l popu.ti_ d;nnic s &f d.isbri u bion of 

locuil villaes In Q'.ditiuin C ti. .r important f:ctoro could 

be oycratin - 't a.rwicnnl seal to p:om to c'.ny.. lot 

last o. theeo io likl.y t;o Kc _h p'ie. of ,r.in in bho 

n.tion~al mrkat pl4e. 

Equally impor',int ,ru the fee.dback loops in the
 

system th.at ro ul.u tt , aco . e. Thus 9
oI' ch!-01 ChLi2,eo 

the t reduce coil -rti"lityind uncoura, land Kbandunment 

act as a o 1005rao; t un 4ho xpi::J.Orl u L crulk-i.v tad land 

.nK,'cio to h i:L'ijul,.; i, oV, ;.snvK ?." 

pro suabiy, thu oy_ v;uin us covu:uni by..ii.u]. .or 

i'.._.mOUnt of (O y.rc".[gu incrwau in) b.qndonod 

land woului .d :i Qi O'2 UOnlitiOS 5o a uscfizd inflic! bor of 

Lha diruc io:. o1 onv: :ronemL, l sh wqre. 

The ilCi' uv,.so in _u.llu- .- i .ibth airict] tuxal 

expan ior be viun-.it i cdigu ",s wouldmi ,ht al so id tor, 

scanA2 u.f. i2 o charconl producotion fromof tL ount 

the area. 

Thu extent of burning, both in the Park 'nd outside 

it, from une prospectiva .ould indicate .Ytpotcntiai for 

subst'antial ucoloi cw.in,. It i:; also orssiolo tha.t 

fire (at luast if m'.,.i. A t or ,in levels)!.nud below c ar 

http:viun-.it
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might ae irportant in u.. maintenance of tile more open 

savannah forest eco systor. thet is v'lutble to both 

domesti ca ted and wild nimals. 

Othor ecoloi icul ch:nje indica.oro are best represented 

by exumplus of tree r'esoibo ion, rather than the isutureo 

canopy level specimens. A focus on spoisok rnOlcraion is 

soen as one of Onw wo t suitable : isuro s oi' sn.tL from one 

syste state to theLt Lur. ret.<'cnrJj.l .ffoc[;'dtO Treu ci bir 

fire gra zing and otl.r n -.c uivitiea as nal as chn s 

in onvi 'ormu.e ti conditions; ouch as rainfa!Ll. 

Thu nreus seioctud, ho Lust 6coloi;ical indicators, 

should bu ore vulno:r:.lc ;o eculogic:1 trnsforma.tion. 

Thus ecotonus 4re .i flmOrc intcrWeres thun Mhe, core of 

eoloically it AhI enviauw .nts,iAI tr obju-ccive is to 

undorstin, th, ,.t.!ility P eilince chore buristics.na 


of the system under conaide S tion. Thus rricvlar attention.


bh!is drtan tj 20 k, trai.si ci l zone, 2ecunt], addd to 

the p: ri, un aru t.b hA.s lon.: 0en ,uder uman uxploitotion. 

.anothernxa yl is re'dily available in Aui:old 

"clearance" :liS±nuhmalnt of t j2Raoad .nal. The area had 

been cleared in thu la 1960,. Todate only wood 

specius regcneri.ion is found in the mechanized ajricultural 

plots within th o area. Tbis would compare nicely with the 

c. arina At thu protoctnd -irport strip near Gelngu 
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(abandoned for it least six years ). Aeoci qc!: 

regeneration is quite dzsnu in the 1--tt'-1'. This probably 

reflects on lhc intcnsity; of grsi Ij; , tbicknoss of grass 

cover and fire. 

The wildlife popiUl!Lions ii L.e 2ark ojnd adj'.cent 

areas may be an inaicator of chonge. DcoljicrJlJetrioration 

'idlifoof the grazing and s,-t-cr -sourccs, upon which pji 

depend , sLould be :eflci.d in 'lLlctu:.tion in anin:ai numbers 

and herd structure. Thi,.s, i- Lurn, is linked 1ot ornly to 

climatic ifluctuaticn , but -,.Isc to o t-.Lr niwi feedback 

loops such, as pouachin. pr'osure or disc.sos Lto-n mi ttud 

from livestock. 

Another critici indicn:ctur 1.i, e chnnge.,, in the physical 
and bitological s[;ate oi the mayas throupjg siltation, water 

residence time and use b',ywildlife us 'ell us ciL'fg, 5 in the 

distrih.1b ion of vege Lation rins and clo~g ed CCdJA<_r nl ets. 

All these .re ,'irw ,,:AL'sic'la roy soriuuly r,.ducc food ann 

water supplies for wi:l., anitmls, esp:,eciallj in the dry 

oeason. 

Other subtle iidiai( Lcrs; include 

1- l1ppearnc . .uld cxton c.l occurrule(.j of new Tl].tnt species 

and r.pI~l cc ment of psoni.l grc. use with anniuals indication 

loss o;f soil f .rtility :uu Q/or decreccd rainifll eg the 

_cr.a.. in it Pak, of iotropjsinsvoral r h 0 

http:distrih.1b
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2- Range and occurrunco of species of wildlife ,,. -i lion was 

reported to h:..ve been seen near Abu Uassheim, in Agust 1983. 

The extension, of thj lioni s -r'., could i.ndic-btc the etent 

of wetseA son habitai of',willliL , (Elcph'.nT; ,sa , 

near Abu 1hassheim in bho 1'30'- f.kiJ:ro prson. oI:mtm!. 

On the ot :r h&and it coo].d iji:lic-Lte a SIii t in t;;,. fcoding 

preference of sonm lions to downesi'icii.eock. 

3-	 .Vildlife herd s truc: ttro .nd r-te of rocruitrrent. 

4-. 	 Nunbor of }herds id g_ocr-phic:i extent of ilie..l 

livestock grazing. 

5-	 Extent Jnd Frecquency of -vidlife diseases. 

6-	 ihunbers of poachers caught end tlne we.igt of dried 

meat btagged. 

7--	 Number of visitors to the 2rk. 

8-	 Expansion of the ar a of i,,lchanizcd cultivation and 

size location and numLb r of villag,-,es around thc Park. 

Iji' f& RY 

The Dinder NationaLl P-irk is the only area, out of the 

sejTeu cho sen by EILe rojec to study indica tiors2T :A/IJS , 

of cY.anlge, thlat hii.s rece:ive sen: forim of Lrotection of 

its livin,; resource, -,nd thcir FuhernojreFbiths. the 

hi story of" the area is rela.ively ,ell kooa. Dindr is 

the laIrget Lational Park in o cou-;try and the oldest 

http:Elcph'.nT


22
 

in the Northern Sudon, It is world famous for reedbuck and
 

birds of prey. Like many 1J.rts oi the Sudan it. has
 

increasingly been subjcoted to pressuros from human
 

acti xji, especially aftar the droughts of the ourly
 

1970s.
 

The vogetation of the Park evolved under iir., conditions. 

The dominant tres .tre reoi.stantenooih to firo to cone with 

annull burnilg. -owov,or, there *>,;oos to '., an increase in 
annual se s -r,.:-t the expen le of p ercrials. icpe-ted 

burring seems to Live also affcct,.d ole :ive.rine forests
 

And the miy as.
 

Some of G.10" wildlifo ..;eOcies that h-v, ben recoldod 

in the first half of the cen t.iry !!Lve now,, co,:i, etcly 

disappeared. The Lota., biomass of wildlife ,ser.lly' 

decreased in the pa0.t ten ye.trs. 

"Nitl the inc rjase ol' humn population, in uli vicinity 

of the t Ie 'irn .ctivi t,is multiplied -evel-al fold,larky .tu 

since 1974. .iecir-,,izd ctjLtivaticn and illeLJa grazing 

top thc, list of such ;iviti. Furt.,rmc ov<rio ultural 

plots in the God tr.i ,r,1 in, ui-d tbh Pan]. yr-'cvidc a 

good mvrhot for s:uc-dr id usi neat 

Thus Dinder l,-tional P.rk offercs a good opportunity 

to study envi.'orLwonta charg. -% settinv a monitoring system 

under somewhat "control led" conditions. 
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Table 1 1 ilbers 
erds c 

cf peopl 
ao resic 

arreted 
Ii etock 

for illega! 
fo md t -,,-n 

ac tivi ties 
- in 

an 
te 

numbers 
Jinder 

of 

u-,nl R -ezr *eraod tro'- te 1982 -5 

,ers f- o ct , i eotors Ierd Total 

ta S, UC, ~L F s!13r- ion ct 
30 C abici u I!ia'li e andCYeS :zen 'Lard, i 

19 58-199 2-5 15

1i960-i96 

1961-1962 
1962-!96 

1963-1964 

-

-

2 

-

-

4144 

-

-2 

3 
18 
-

-

I 

J1 

-6_ 

-.... 
-

..... I 
-

-

6 

- ,15215 

87 

124 

1964-195 ..... 
1'95-1966 6 9 30-35 
1966-1967! 

19 -7-19 681,67-1961 
-

9 
15 

15- I-

2 
24 -

41-

-
5 ---

-
39 

j 211 2 
1968-1969 

196 '-1970 -
7 

-85 
I - 17 90 

Total I i 
1957-1970
1970-1971~2~)i 

i 20 
33 

456 
-

85 78 96 23 0758 533333 
1971--1972 2 - 46 - 1 - 4 
1972-i973 64 - 58 - 1 - 12 145 
1973-19741 135I97I-197 1 l65 15 4 33 - 252 



Table I 

r:- etdo i. !' to. .... r'E'" coiect~rs.. i o S Sotal I1-! -- ..... .. . 
t r e s - - l c , .S I =c a 0e r u i e r. u.f.c, d 0o : . : .. i . m - i o r - o f 

is'" '- ic 'u ' "a .....' - i:- i r c 
sI . * .< i I 	 I , .. a e v s :,1 I ::e vu .i e-'" 

j I e 

" .1--..t.. .. 	 , I l F i 

245197197 5 155 	 24 26 --

15 --	 t 11 

19776-7E 229 101 27 i 	 36 2S 1 350 

3 2 c3635 

1c7 ,W" 3 - 19 b - 111215 

A333 8 

1976-1977 270 - 10 

432 7 - 2 	 ,L 15 1i0 19 5133 

422 	 55 i96 - 27 25 

18  
 4 1 l47219 1- 2, 365 33 28 

Totj 1 
1970-1982i 2529 10 367 235 0175 	 1C 3 

1) Table coinpiled from 	 tne Wildlife ianninistration reesrc: 

2) T.he average nuumb-rs 	 of ani-:.uls ir. one herd are 800,200 and 50 for sheer, 

r-s c is dea d infor-t ic+n on.cttle cand -. res-ctivey. There "o 

do,.estic n.imals, .. o,tvf,-. Thost of! Z. trespss igl.tres- .is-.g r- _, , -e-


in 1975 to 1982 has been att"ri..uted to e
 


