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The Dinder National Park is tha closest national park +
urbanized centers in Sudan, It iz located in ke Southeast
of the Central Region. Ity bwowndrics follow the river Rahad
at latitude 12o 20 Tt ana lonsitude 350 2 4,1t continues into
southwest direction up 4o lutitude 120 42 10 and lougitude

[

L0 R . — .
347 48 B ab River Dindee, It ful ther coubinucs up to

latitude 120 32 L and lon:ibwle 340 32 & alon.s Khor ¥inana,.

It then diverts slishtly bo the Sovtnezeb, to lutitude 11° "5 N
and longitude 34 44 Z, to e encloscd by toue Sudan-Ztidiopian
bord .rs at lutitude llO 24 10 aad lowzitude 350 2 8., The
llational Park mus 6330 Rm2 s however in bareh 1982 the arca

was increascd to 5960 kmd (Fig. 1),

Dinder was proclajced a Yaticnal fark in 1535 following
thie London Convension for of o corservation of African Dlora
and Fauna, During the swase aoeade many African national

parks wore declared.

The draina;e complux of tie divers Dinder and denad is
located in the Dthiopian Plateau slopiag down from 3133
meters above sea level 0 20C=-400 masl g thhe southeastern

reacheg of the Dinder Park in Sudan, The Aivers Dinder and
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Hahad descend vigoursly from the BEthiopion Flateau and
traverse tho park in o wegtwards direction acrossz the
Sudan~ztiivpian bordarg, Thelr gradicnt drops gradually
and then flow into 2 nortawestoerly direcbion, wibil thay
Join tihe 3lue MNile near Jad Yedani, "iver Dindor igs aboub
750 km lon;. It’s cutechmont arca is approximately 16 L lO3

km2

and 1t Mas ain averade annaal discharge of about 3 X lO9

m3 per year, The river varies congiavrably in decth and width,
hanging from 50--400 meters in widtsn , and 1-9 m in depbh.

It is w seusosal rivor, wiich starts Tlowins towards the end

of duav., The pesk flow ig durins Jeptember and ccises running

in Kovembor. & number of pools wre Left benind vwihich nay

hold water up Lo the next rainy =econ.

Along tre siver course levecs (Gerf), necadows (mayas)

and kherrib landforums werse developed .

Y]
et -
. L A .
T ._"'\_‘. e ~ ;s "h
Sl g e \
R U AL D
e

Fig. 2 cross-section of the valley of bthe River Dinder
showing the varioug formations found (after

tolsworth, 1968).




Mayas exhibit diffcerent shope:s whaich arc in gencrnl
crescent likea, Their arens vary congiderably according to
the former meander bends of lhe river. arcas of mayas
vary between 0416 km2 and 4.5 hmg. Gonerally mayas are

flat with slight and/or no clenr banke.

GaNIRAL CILRACTERISTICS OF 1ild SRUDY. idBih

ek

Geomorphology

The most distinctive egeomorpnic featurs of the
geomorphology of the Sudan ig its clay plains, The
Dinder MNational Fark belongs to these clay ploins. diiteman
(1971) stated that " the clays of Qtuhud and Dinder arc
probably the moost striking ferture of the Ceonorplolo gy of
the Sudan. Depesits of qlluvial origln were laid down, ag
Tothill (1948), Berry (1962) mnwi Dorry and dndiuunn (1908),
nave sugoested, by over-bank floods {vom the bluc file and ibs
tributaries. The clay plaing have actively develoved
probably in the Pleistocenc and tie current soil cycle was
probably developed during nhe selucene web phase. They reach
a thickness greater toom 12 m ab pluces, wut they get thinner
in the northern areas of the plain.

Little is known about the basement complex nortih of
latitude 6°H . flowever, they include isneous, metamorphic
and sedimentry rocke overlain by herizongal and
subhorizontil Palacozoic or iesozcic scdimentary or
igneous rocks. Thoy are asswned to be wainly of ure-cambrian

origin,



Ll Atshan formations, are dominant in the area. They

are characterized by the presence of bedis of calcerte at

the top of older alluvium and =t the hase of the clays.

The sediments of cheue formacions consivt of wiconsolidated
sandg, sometimes gruvelly, claycey sands and clays. The
clays are mainly bati fo reyiusp—white or greonisgh HTeY .
Sediments are unsorted, 2nd the feldspar and bichite
pragent are ofben undacayed. The e of theue Corivations ia
uncertain (most probatly they are of Tertiary %o Pleistocene

origin ), (#1 Daie, iG&2),

The vertisols of the uork ure characteriszed by dark Gy
or very dirk greyish--brown tones. They are sticlky and have

S catior exchange ciapqcity. They ewell when wed and

shrink when dry, foramin: deap cracks which iy exceed Qo
mever in depth, Thoy ora hexaronal and pentagonal blochks
up to 10 m across, b the Ffacon of contact.  The clay coatent
of these s0ils varies bebwion 50-5C . Coarcer noberial ond
Ca 003 e fouwnd in wenger amounba, The dicnlay of

black colour =i ton= g due bo weabiiering,  The colour

becomes white dueepor down. Thne soila dre gomcoines alkaline

with pi! 8,9-9.5.

Interspersed with vertisols ore the catisola. There
are sandy clay -nd sandy loam soils. They are common around
the hilly portions of Dinder area and 2long the bLanks of the

the Rivers Dinder and Rahad (Daswnn, 1972).



Climate

There are no meteorlozical stations 2t Dinder Park
thus no specific records of the elimatic parameters exist,
However, the arca Uulls within o gzone whope vinter 1o warm
and dry. The rainy suason starts in Junc and lagts to the
end of Octobuor. Interiittont showers occur in Iay. The
average annuul preeipitation recorded in stations sround the

park ranges from 340 to 100 mm,

The average maximun d<ily temperature between Novembir
to Foebruary is 3OOC s wWhile from liareh to the start of the

. L0,
rainy season the temperaturs averiares 3670

The vesebtation in Vinder Park hag been classificed as
open grasslond, wooded grassland, woodlandsg and riv.rine
forests., Diffurent speclen were vecorded, tut the
comnunitics lean Cowards simplicisy ( Earrison und Jakson,

1658),

The dominang trec speeics, recorded during the present

study, in the park arae Acacia seyal (schweinf) and Balanitios
- Beyal sdelliulos

aegyptica (L), in th. clayey plaing Comuyry tun: Sdusinosum

(Ferrot ) and the acaciy jolyic.r

iy (M11d) are found in the

drained silty soils (Azaz). aloys the rivers, lhors and ot

the Peripberics of Lhe Layag, Z;g:phyg_spina—chrisﬁg (L),
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acacia nilotica (L), Acdcin sicberian: (DC) ind Tomurindus

indica (L) occur. ljyphisne thebaica (L) is dunse along the

¢dges of the River Dinder, ssoelated wieh . sheonica,

surrounding the illy wronsg, ore Cowosrebum hatmanaionun
(vehweint), anosurssug  ciocargus (Hrown i iinssey) ond
1

Adansonin digitata (L).  Ia ohe lese wmolst boavi .o cluys

fistula (schweinf)is found with &

are lse Jound 1n trow where latoeraittenc ©loods occur
during the rainy seson,
The cavannab grasses of the aren such ws Hyprrhenia

s5pp and Bucker spp, have boun replaced in gone places

by amwals lilke Cyporug so, schinochlon sp and obh, s,
Along the MGerf™ of the Jivere Rolwd ond Dinder are largse

areag of tall rasces o o Jonghiwn sp. This speeles also

covirs gome ov bhe layns. schiuochlen wnd Sor i sp intermingle
with short srasses lixe Fanlewn op. Jhore weter ls abudsug,

Brochiria sp, Cynodon siond Feanicietuwn sp thrive in a

grean—mat form throughiout the vear,

Kpowled:e aboub wildlife distrioution , migrotion,
hibibg, densitics, numbers nnd age groups is limdited., Serious
reJsearch worit cov . orod Swnll 2rcas and Limited speecies, A

variety of specivs in the Dinder MNationnl Park are renvescnted



in good number
the reedbuck
birds of prey.
Reedbuck

Ticng
Waterbuck

toan antilope
Kudu

Butfalo
Girrafe

Bush bhuek
Ostrich

Oribvi
Redfronted gacz
Dik dik

Cheetn

Lion

T.eopard

Hyena, spotte
Hyena, striped

Serval
Civit cuat

'!‘l"ild cat

African hundin:

Mongoos

Honey badgenr

s.outstanding of bhese'ws: the dens

S LLES

of

und the gunnica fowl and {he diversity of

The Lauwnn of Diader includes :-—

Aeduncy roduien

Danmaliscus

biang

ARG

Lippotrasus equinug

Iragelaihus stressiceros

Syncerus culteg

Giraffa camelspardalis

Troy Us gcrivliug

camelug
Ourebia ourebi
alle Gozella pudifrong

Sylvicupra grimaia

Fontner:

Lardus

grocuba crocuba

Hyaena hyacna

N e e

Folig serval

Viverru civeta

Peligs silvcstr{g libyea

doy: Lycoan pictus

Himgog minsgo

Mellivora cavensis
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daboon Eapio anubis

Grivet monkey  Zrythrocebus patas pyrrhonotus
Red hussar Srythrocebus putas

Pangolin Hanis sp.

Aard wolt fordronlt oryctoropus
Porcupine

There are also over 250 gpecies of birds. The
elephant migrates to the Park durin: the rainy season,
Furthermore the Fark tseams with many species reptiles and

su2ll mammal s,

The Zcosystuems

The park has three wmajor ecosystems, gach with its
ovn specific plant and animal communities and each
contributrin:g to bthe cverall diversity o: the park
(;larrison » Jakson 1958) . Lairgest in exbtent ig the

acacina seyal, Baluanites uweryptica, and Combrebtum spp

woodland which i1 ehnractoerized by henvy cracking clays

and tull coarse grasses (including Sorshuwn sp. ).

Along the baaks of river Dinder and the largsy of
the seasonal strezms (kiiors) ig o riverine ccogsystem. The
forest here is multi-layered . The upper region conzisting

mainly of Dome palm (”ngnvla) and Acagia sieberiana,

wi:ile the Lower area containts Ziziphus z2byssininca and
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Mimosa pigra. The dominant grasses are Sorghun gp and

Brachiariz sp.

The most importunt wcosystem for the wildlife of the
Park is the "mayas" ecosystew. The "mayuas® are meander
cut offc that are graduolly being infilled by sediments
derived from theilr own omnll catchmens areas. Lt anpears
that the water cupplied to the mor 7o is not dorived from the
adjacent river oub from shelr own leeal arces of yunof
and grownd-water sourceu. Theze neyas are imuortsnt beemasce
they provide the inin soarce of nutritious  rassesw for cho
wildlife. In particulur che aayas provide sendnoenlen Lyup,
for the animal populaticns durivg the most severe pvart of

the dry seagon {(ularch o curnz),

dhen the Fark wos originally established its boundries
were wemarcated Tor reasons orf adninistrative convenince
rather than any clear wnderstanding of thc ccoloical systens
or zones (Dasmann, 1972). Thus the rezicn occupled Ly the park

hag never embraced v gelf-guliicient ccologienl orea.  The

wildlife in the park wmast depand on extensive o anliyr arcas
adjoining the park.  Ourin. the wet scason, lav e nunbers of
animals wigrate oussilde the pork® s boundurice:s bo arens where
thelr moveneriie cre not iwpeded Uy donse stonds ol Sorshum sp.

and where thcre are doler o0ils wibkh ghorser and moye

nutritious grogses such 2z lynorrnenia spp.  In the dry
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geason the animalsg return to graze along bthe banks of tho
Dinder and on the perennials that flourish in the

well-watered mayas.

Hunan Populations

Towards tne end of the last ccnoury the Dinder orea
wags descrted due to famine, und pestilence, The =2rea wis
practically uninhabited wiien it was declured a lintional
Park, in 1935, Legislabion was pasced to combat btress
bassing into the park . =1 Regre . , 2 village 60 kn
away from the Horthern boundries of the Tark, was relocated
aven fartiher awnry from the boundries in 1974 becouse of
the villagers® pouching activities . levoeritheless since
the mid 19703, a multitude of villages mysterousely
filtered buack, alons the wvart's woundory with bhe R[iver

Rahad.
T{ENDS

Wildlife has bveein «disuappesring fron several areas in

North. rn Sudan durin the past ten to L5 veirs. Hunan and

W

livegtock pecprdations ave increauing, creating more deamd
on natural resources, Havwral postures are destroyed
and very little is wbein: done to Keep bunan sctivities in

harmony with ecolegical systems.

As mentioned zbove the Ierk is not a2 complete

ecological unit because several wildlife specles migrate
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to wet season habitats cutside its boundaries. :round 196],
fRericultural development had been started in the arcas used
by the park's wildlife durin-: the wet season. Both
authorized (governmert npproved) and wsuthovized

agricul tural schemes are Jrowins rapidly in this ared used
by the wildlife. Today there are alb least 70 urdicenced

schemes within the boundrizd of the parlk.

Mechanized Tarmin; both lezal and illegal, has nog only
¢leared vast arsas around the park ; but azg contrioubed to
the Jdegradation of the pavk in olher ways. &lmost all
sroups of people living in the vieinity poaceh: ocnimalg,
especlally durin; the wet season when there are Mo HWLers
on duty ( Whitney % Lo bravy, 1982). The owrers ol the

)

mechanized farms wre saild to  supplewent meat supplies  of
Tor their workers throvugii thie practice. The mose professio-
nal poachers find a ready war<et for their xill in

neigshbouring small urbun conlres,

The areas surrounding tha: Park were rel:tively
uninhabited witil the hegining of the 1970z when people
from westorn Sudan and neighbouring  west Africon countries,
affected hy drought conditious in their arcas, moved into
tihhe Dinder re;;ion, About 20 villoges exist now aleng the
boundries of the Fark., Iunabitonts of these villages

grow rain~fed crops such as sorghum and raise catstle,



sheep and camels along the Park  boundrizs and orften tress
pass into the Park. They are also active in feliing trees
for charcoal production, which has bacome a very profitable
product, vrcause oL its nigh demond in the cities of central
and Horthera Sudan., Villagers are also responsible for
most of the pouching problems in the Furk. although one
village was successfully mwoved in 1974 ve a new location
away from vhe Furk, tnere arc no similar plans to rclocatge

the rest of the villages (Mimir & Hashim, 1975).

Perhaps more serious than these depredations has

been the impact of nomadic iivestock hards, Traditionally,

#reat nerds oif sheep and canels nave moved to the Zutana

Bl

,russlana Yo the north of the Park in sne wet ssason and
have returncd to the vanks of the Aivers Diader and
Ranad, the Bluc Hile and too dalbe Dile during the dry
geason. Foruely, bthe nomads crazed thelr animals as they
moved over bthne  exbensive arcas shat are now occupied hy
ncchanized {aras or bh oraad Radad lrrisotion scheme
bordering sae Park to tune novtrwest.  But since tho
nomads can no longer find adequzte grasing areas in
tnese farmlands withous rlszk of incurrin: hcavy fines,
they are increasingly brisicing btonoir animals into the

Park its2lf, where the fines imposed by the courts lor
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trespassing are far lower than the fines for trospa agsing
farmland. Table.l:presents the number of people arrested
for illesal activities within thce Fork and numasers of

herds of livestock found trespassing, between 1958 and 1982,
The average number of animals in one nLord Lo 800,200 and

50 for sheep, cuttle md camels, recpectively., ost of
frespassing from 1975 to 1982 has heen atiriuted to shicep

(NMimir, 1983).

Livestock trespassing has inercased asout 126-fold
during the period of 1970 to 1982, when compared to 1958 %o
1970, Besides comneting witn wild animals for forage and
water, domentic livestock are o cowrcs of infectious
diseasce to wild animale. This wsually oceurs tewards the
end of the dry scason when wildlile concentrate wround the
few remaining water pools. Rinderpost ousirenke in 1970 and
1962 resuwlted in losses of hundredu of anirals.on outbreak of
anthrax ws reporbed in 1974 in wile animale with heovy
losses cccurrings anonc recd-buck and rufTalo. In a1l of the
ahove cases cutbtreaks vwore reported wmons Livestock in areas
arcund the park berore syuptoms started appesring in wild

animals.

Fark ecclorists are s6ill debatin: the impact of five on
the plant-wildlife system, but the consensus seems to be
that the frequency of thce iires, burninge approximately GO %

of the total area cuch year, ic desradiing trne environment
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(Dasmann, 1972) .. However a recent study suows that, in the
burnt areas, almost 90 ¢ of tiie resenecratod growth iz of

dcacia seysl (Faal, 1982). The lnbber seems vo He nore

resistbont to fire taan Lhe otner Lwo dominint specivs
Jalonites acayphtical mwl comprebun spp. Phe couwaes ol rire
in the ara: ave anly, rausingg tron Shuse shortea by
wild=-honey gatherers and nomads Dlurain. the corrue [ragses
to allow wore succulent rounger spoobs L0 Trow, to the Fark
personnel themeoelves whe use fire to clear routes through

the dense stands ol grass.

geveral animal specics whiceh were reported to occur
iv the Pork had alreasy Gdsappearsd o The bluel rhine
and the hippopotbtomus wwre luagt repovted gt the Gesininge of
the century (Clarrisen, 1457) creocodlles were 2bunaunt
until  in the 1940.,, bhoaever wn orgonized covermaent

drastically ceduced siodlr moswers. She reporhcd

purposs 0i uhii creccdldlas croppin i
Game Froegerrabicn Juporbnen b s reveasue.  ho crocodiles
were reported iu the Fork durin: the 1m0t g and 1970

(tinhanw, Ferson, Sown) o Coacver ln DIG3 cue croccdile

kod been reporbed in oo ol she pools of L diver Dinder.

The Leloell hotebeent  ang lest reported in ohe
1950 (oimir, 1983). The seimering gaselle; which was
abundarnt unbil the 1960w, wxg combloibely ¢ ttermninabtied

from the Eork by 1970 duc te tne vast expansion of



mechanized agricwWllture in the wet season habitat of tiks
animal, A serious decreasec 'in the numbers of tiwy and
waterbuck, amounting to 60 % and 30 % respectively, between
1970 and 1976 wag also attributed Lo shrinkage of their

wel season habitat and cowmpetition with livestock in their

dry season hahitet (Doghim & Himir, 1978).

As long as the habltabs surrounding the Dinder Nationsl
Park woere undisturbved, the Park wag able to support bthe
large and varicd big gane population described above. fowever,
the loss of the wet scoason habitats ag well as increascd
livestock trecspassing c.n be related to the lask of any
londugse policy in tlie Dinder region. Decision makers admit
now thiat seriong mistakes were made by allowing lurse areas

around the Fark to be cultivated. In 1982 stk arca of the

~
Parlk was increased by -pproximately 2500 km® . The inecrease

in area huas been planred to incorporate some of the wet
season boodtaty.  Howevir, Lhis cecislon was not eusoreed

in 1952 ww the farmers were allowed to cultivate for one
last sersen withlin shig newly incorporated area, this
practice vas aluc allowed in 1963 wroviding bthot each farmer
payed o 2500 L-fine. adaiins to the protleins of the Paord

is the luck of enowsh: poroonnel, venieles and fundg bo
conduct putrel . mansgoment ond neeess.y rescarch. Als
Haturol chancg in olimsbe and veecetotion succession can

nolt be overloolked.
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The Dinder MNutional Fork dozs not provide econovaic
benefits for peeple of the Dinder resion. & few tempoiary
jobs are usually created ¢eh year followin: che end of
the rainy scison. Workoers are reccuited to open the
geagonal roods and build Lee canp in ehe Yurk.,  Tiapitunbo
of villages neor the Pork ove veen wllowed to colleet gum
arabic from wceacit srecs 1a the parn, bub thol practice

vias stopped in 1970,

Although Dindcr UNotional Iork in she (losest afvicas
park  to Enrope woo bhe Lladle dast, bourdsis visiting the
Tark =vera,od 375 per joar (or thz period frowm L9735 to
1978, The low nuwnner ol Gourizts s mainly duo to bhe
poor infrastructnrs ddevaiopment in Fho cowtry nd vne
lack of naticnal =nd international puvulicity obeut the

Forl,

TiT GavOuty

A combination of phy-sicel aad ocoecinl indicutors arc
needed, liowever, the preacut Dinder  sroup  felt move
comfortable in foousing ot the phvsicol syeton indgiecstors,
a4 situation thuv vrobably rellects bhe noced Lo invelve nore
input from e social scionecs. Critlend iodicosore to

Tiblionnl Poark would

=

mwonitor chuncme L the e of Dindcor
be found in the aroas of 5 soil, vegeb.bion, aniwils,

nonads; [oresv products ang mechi-niged arrisuliure,
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In attemptin; to think through come of these igsues i’

further ana to define potential irdicntors, we constructed
the very simple casual loop diz-ram (9ig. 3) bhoet
gupplemoents the no.se wlivorobe sysocing wodel o the Dinder
gcosystome (vig, 4).  Ags ordoreced in Zilkha-Sudan woeking
pap:r No. 1, she neanins of an indic tor is often ambizuous.
In interprobting an i lleasor, del degends on the wderlying
philogoriicil proupective Lhat ig vhowit o beuar on the
inticabor. Thuy L5 coe foveurs vildlile couservation ag Q
primaey vealue, thon oy cazsrobeaa bl el Lol reducoes
“nisial havibot will Lo viewsd 20 1 nesntive Jdeselopment.

I, on the othar fand, one 1. concernsd hous  providiag
food .nd obher regcircess ror pecpl.e, tnen tho conversion

of ~srasgland o nmech uilaed coriculiunve is oo positive

Llesuing,

Indieators to nonibtor ecavirormentid. change in
the area of Dinder Dotioanl Park include

The anouns of racsshl 2nd ag coapared Lo the extenst
of open Savaomaly iorcse,  This indiertor can readily be
monicered over o onroad nrea throuch remote senoing
images.  Several poscible pressure nachinnismas con he
envisaed as producing chonces in the sregslund/foresth

ratio, includin: courco.l cubting nd burning sne/or

expunsion o1 mechanized Tovaing.
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FIG 4. MODEL OF THE IMPACTS ON THE DINDER PARK ECOLOGICAL SYSTEM(AFTER WHITNEY1SS
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Althouwzh both of thage rrocesses might be due Lo
chanzes in local popul.:ticn dynamics =rd districution of
local villagzes. In odditlon obiur Laportant foactors could
be opcrating 2t & resicnsl seals Go promotbe enange.  Hot
leasgt of those 1o likoely to Le she price od osrain in the

netional narket ploce.

sBqually imvort . nt are the feedback loops in the
gysbem that regulwbe the pace of chunge.  Thug, chongey
that reduce soil vortilisy wnd encowrase tand abandonment
act 2z 0 congtraint on chee oxporaion of culbivotad Land
are pronote the reeoctalblichment vl Sroosloand Sy

brovunibly, the original srvenanh Torest comsuni by,

The amount ot (or perouibuze increage in) obandoned
Land woeuld wndr oshicse conditbiona 2 a wseiwd indicobtor of

the dirccbiiorn ol environmenital chrwiee.

hie inciterse In guegdlo-iclla with apgricultural

expansion mi~ht also he < valusole indieabor, as would

sore measare of the smounty of chinrconl production from

the area.

The extent of burning, both in the Park and outside
ity from one prespective wwould indicate bhe potontial for
substantial ccolosicenl chonre., It 1o also possiole thad

fire (as least il weinialned Wb or welow certain levels)
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might ve important in ihie maintenance of dne more open
savarmah Torest ecogystor that ig valuable to hoih
domegsticated and wilda minzlse.

Cthor ecoloienl chunge indicators are beslb repregented

by exumples of trec re oneration, rather

canopy level spcelmens, A Locus on speeld

1
L

ag one of the moubt ot

sban state to the obhier., I'ree are el

firve, grazivg and obirer uman activities

in environmental conditions, such

A5

The areus selaected, to Lest

showld be are.s vulnosrnile 50 ecologienl
Thug cectones wre ol mere interess than

ccologically nbuble envizonuciits, bho

underastand tnee cuability oana rposilicnce

ol the system mlder conslideraition,  Thug
ig draem by thi 20 ke troasiticnil zone,
the pori, un aves tast doas long been wide

ample 1o recdily avallable
J

Yelearance™ allonemenih ol bhoe Robad o

been cleared in the 1aia2 lUGOh.

speclies regeneration is found in tuc

plots within the wurea. This would compar

cleoaring of the protected zivport strip n

itable neasurcs
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(abandoned for at least six years ). 4scacin g
regeneration is guite denge in the latser, This provably
reflects on the intensity of grasing , thicknesc of grass

cover and Tire,

The wildlife populttions i the Park 2nd adjocent
areas may be an indicator of scolugical chiangoc. Deserioration
of the grazing and waber resources, upen which b wildlife
depend , sheuld be reflected in fluctuction in animil numbers
and herd structure, Thiz, o turn, is linked vob only to
climatic fluctuations, but ~lse to obrnor ncgntive feediback
locps such os pouching pregsure or liseasces tranoil tted

from livastock.

snother critical indieofer i the change in the physical
and biological shtate oi the mayas tirough siltation, water
residence bime and use Ly wildlife ac well as chenges in the
distribusion of vesetation ringe ond clogsed Ceeding inlets.
All theze cre parwrebors wilch may sericucly roduce food and
water supplies for wild snimals, especiully ia the dry

52a 501,

Other cubtle indieaters include i-
1-  appearance and extert of cccurrence of new plung species
and roplacement of porenial grosses with ammuals - indication
lose oi s0il fertility aazd/or decrcoced rainivil s the

appoartnce, in several arecs within the Park, of Qalotropis
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2~ Range and occurrence of species of wildlife g a lion was
reperted to have been geen nenr Abu tiassheim, in Agust 1983.
The extension ol the lion®y rone could indicote the extent
of wetsesson habifal of wildlide (Zlephens  was hunted

near Abu Hasshelm in the 1930° s - Mahnna, percen, commng,

On the othnr hand it cowld indiente 2 shiit in Gh: feoding

preference of some lions to domeatic livestoclk,

3= dildlife herd strusture and rate of receuvibtment

4= MNumbver of herds ind jeosrapnicnl exboent of illegnl

livestock grazing,
5~  Bxtent und frequency of wildlife diseasen.

6~ HNumbers of poachers caught and the welgnt of dried

meat bagged.
T--  Humber of visitors bto the Pori,

8- Hypansion of the area of muechanized cultivation and

size location and numbcr of villases around Lhe Park,

SULTRY.

The Dinder Naticnal Pork is the only arca, sut of the

sevei chosen by the ZTA/1I¢ rrojects, o study indicasors
of change, that hag received some form ol probection of

ite living rescurces 2nd their havitots.  Furthernore the
history of the areu is relatively well known. Dinder is

the largeut Natlonul Fark in btac country and the oldest
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in the Northern Swlun, It is world famous for reedbuck and
birds of prey. Like many parts of the Sudan it hag
increasingly been subjected to pressurcs Srom hwaun
activ . les, especially after lLhe droughts of the curly

1970s.

The vegetation of the Park evolved uvnder fir: conditicns,
The deminant tre:cs are resistunt znouch to fire to cope with
anriual burnivg, lowever, there scems te ve oan incerease in
anrual groasses xt o the expense of perennials.  fopeated
turring seems bo bave also affceted e rivecine forests

and the mayas.

Jome oi tne wildlife noecies that have been recorded
in the first half of the century bove now coapletely
digappeared. The sotal biomass of wildlife s menerslly

decreascd in the pact ten yearo.

With ths increase of humon population, in the vicinity
of the Fuark, the hunna webivities multiplied severaul fold,
since 1974, DMechsidwed cuWltivation and illenl grasing
top the list of aueh ackivitics., TFurthermere asricultural
plots in the Godarel area and around Lhe Pard nrevide a

sood morket for sun=dried cune ment,

Thug Dinder lational Park orfercs a rood opportuni gy

To study envirenmental chango Q!settin; o moritoring system

under gomewhat "controlled® conditions.
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