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6.1.3 ANTI-POACHTNG LESSONS PROM UGANDA

I. DOUGLAS-BAMT TN
Chairman IDCHN/SSC African Elaphant Spacialist Group

The theme of this paper iag that catastrophe and sudden change are
normal  circumstances of Dature that npeed to he taken into account in
conservation planning, Catastrophes assoclated with the turbulence of htuman
affaira ara a Probability in the long term for most large mamma] Populations
in whatever continent they inhabit, Africa haa becoms increasingly turbulent
since the 1l960%a, but it ig only 35 yeara since the whole world was at war,
and in the long pPerapectiva of history turmoil ig ag normal a condition as

and the easy availability of automatic rifles to people living around the
National Parks and Game Reperves, These factors are dominant in terms of
large mamma] population dynamics, although totally unexpectad in terms of
Planning of +the 1360°'s and early 1970's. Elephants and rhinos hava been
Particular targets becausa of the high valua of their ivery and horn.

the deliiberate long-term Planning mora appropriata for timas of stability.
Independant consarvation bodies should poggess ginqulayr advantagesz in Spead
and adaptability relative toe largar funding agencies, advantages which hava
Y8t to be fully raalised,

2 high level. Tha Park's adminigtration wag styuggling jn seversly adverge
conditions, with a chronig shortage of foreign exchange, Uniforms were
ragged, food was scarca to the point that tws children diad of starvation in
tha Kidepc Mational Park rangar lines. Transport ip Kabalega Naticnal Fark
wasd down to thraa unraliable wehiclag, Fuel was oftan unavailable and coyld
only be brought to the Parks a drum at a time dince the headquartars could not
afford to order a tanker to £ill the tanks in each park. in May the rangerg
had not been paid for aix montha, and ware unable to liva without finding
3upplamentary 2arnings. The regult wag that many of them became involwed ip
poaching, and anti=-poaching patrola decreased, Finally there were no
camminications, no aiy Support, and trawvel around the country outside the
parka was insecura. In many regpects Uganda lockad the worst pogsible case of
survival of elephants and othar wildlifa, and arquments were advanced at the
last elephant gqroup mesting in April that, until the Uganda Government could
guarantee law and order, aid should be withhela lest it should be wasted or go
astray, :

However, the wviaw preavalled that limited amergency funds to the sup of
$50 000 should be made available for agmistance to anti-poaching.

The WWF aerial Jurvey also proved to be catalytic in other wWaAYS.
Firstly, three members of the counting crew elacted to devote thair time to
immediate assistanca. Une, who was sgoap to ba appointed as WWF/IUCH
representative inp Uganda, loadea up a wvahicle with urgently needed gupplies
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and drove through the road blocks to Kabalega Hational Park, the premier
locations and two othars, at the invitation of the Govarnment, bagan
anti-poaching operations with the WWF "Elephant" Toyota landoruniger and a
privataly—-owned Cegana 135. .

At the same time the Minister of Tourism and Wildlife approachad THDP
for emergency assistance armed with tha figuras from tha 3Jurvey. A
repreaentacive of tha EEC participated in the anti-poaching operaticns in
¥abalaga and, after viewing for himself from the air a group of 13 zecently
machine—-gunned elephants, bDecame convinced that emargency aid should be
provided.

one of the WWF counting crew waa requested to help draft both
propoasals, and after saveral radraftings both were successful and weare
formally endorsed by the Ministry of Planning. 1In each case the proposals
ware juatified in terms of economics, that im, of asafe-guarding an economic
regource from destruction againat the day when it could once more start making
money again. Under thasa programmes UNDF was +to create an anti-poaching
forcey support the existing forces; and engage rha servicas of a Chief
Technical Adwisar who would advise on Parks planning and adaministration and,
together with the anti-poaching spaclalist, asaist in the formation,
equipping, training and operations of the antl-peaching wuanit. Tha EEC
complementad UNDP by providing 10 landrovers, three lorries, two pick-ups and
gsparas. Once both programmes were under way and coperating successfully, both
agenc¢ies increased their support, IMDP by providing extra funds, and EEC Ly
recruiting the services of am sngineer and equipment to rehabilitate the
mechanical workshops, restore broken equipment and properly maintain the new
vehicles.

It is interesting to note that both programmes wers funded from
amergency budgets largely at the discretion of the UNDE Resident
Representative, and the EEC Delegate. There was a great deal of cutting of
rad tape, which, although ¢rucial to the success of both projecta, I will not
enlarge upon, but much was owed to the perscnal interast of the Govearnment
Minister concemmad and the representatives of the two aid agancisa,

The fact that in Uganda both aid agencies ware geared to major disaater
relief with respect to the famine in Earamoja meant that they wera capable of
actiny swiftly and flexibly in the relatively miniscule anti-poaching preject,
which totalled a sum of US§ 1.2 million.

It may seem strange that a wildlife programme should be conslderesd by
the Government at all in a country suffaring from acute problems of security
and famine, but one of the most encouraging factors in Uganda is that a basic
non-partiaan political interest exiats in conservation due in part to the
immense contribution that game-viewing tourism had formerly made +to the
foreign axchanaga of the comtry.

Ip 1372, 85,000 tourists came to Uganda spending an average of 9.7 bed
nights. In total, they spent 160 mililion shillings which was approximately
us$20 million, Given that the surface arsa of the Parks is 7,148 ¥m© and
that the tourists came exclusively to see wildlife it is 2]_:n:tss:i.l:rlnat to calculate
that the HNational Parks sarned approximately $3,000/fm“. This exceeds the
$1,342/kn? predicated by Taws et al (1975) for the year 1970, which compared
favourably to any other form of land use at that time.
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By 1978 the visitors had fallen ko 6,000 and following the liberation
war numbers decreased to virtually zero at which leval they have remajined.

A further factor which made the prospect for Uganda's wildlife leas
desperata than it appeared was the survival of the baslc infragtructure of the
National Parks. Thisz parastatal body waa formerly a strong institution, with
high standards of discipline, training, equipment and research, which the
wardans and rangers had worked under.

The basic discipline and chain of command gtill axisted, but bLefora
anti-poaching activities could succeed some ganeral raconstruction had +to be
undertaken, in particular to guarantea food for tha rangers and fueal for the
vehicles. ILuckily the arrival of two Tipper Trucks from the Weat German
Copmodities Aid Programme, and the landrovers from FZ5, AWLF and EEC helped
with the supply of essential commoditias.

In tha Parks efforts were first concentrated on Kabalega, which
poazasaed the largest remaining population of alephants of about 1,200 at the
tima of the April survay. It was hoped that by mounting an immediate
operaticn in the south of the Park, that it might ba possibla to pravent the
last 160 elephanta from extermination. The firet patrola met with an
axceptionally heavy eoncentration of poachars, with contacts nearly eveary
day. Long grass hampersd patrolling, but did npot seem to hampar the
poachers. Despite the fact that four rifles ware redoverad ln the socuth in
the first month, the elephanta were never saen agaln in the numbers wa
encountered during the survey. It would appear that they have aither bean
exterminatad or have laft the scuthern portion of the Park. It is possible
that they have crossed north by swimting tha Hile.

The Park area to be patrolled was 3,859 km? with a ranger force of
approximately 100 men active at any one time, giving a dansity of one ranger
to every 33 jm2, If patrola were Lo be organimed to covar the araa
randomly, it would be unlikely that thay would meet mora than a fraction of
the poachers.

Furthermore, the nature of poaching gangs had changed greatly aince the
first days of the Park. Formerly, they were almost antirely spearmen, and
rangar patrols ware adquipped with one or two Gresner Shotgquns at the mosgt.
Now each poaching gang might number between Five and 30 men and up to four
would he armed with automatic rifles.

Tha natura of anti-poaching tactics had to change. Rangers were now
armed with automatic rifles, G3s and 3035, and the number of rifles ateadily
huilt up as more were captured from the poachers. Anti-poaching in Kabalenga
has now baen re~organised on the brinciple of centrally-controlled forcea
reacting to information from the peripheriea. Mcbile units are based in Paraa
in the West and Chobe in the east, with other patrols in the field operating
under the directions of the Chief Park Warden and the anti-poaching
apecialist. The succesms of thesa cperations depends on the guality and flew
of information coming in, on good communications and mobility.

There are three main sources of information on peachera whereabouts and
activities. Firstly, outposts ara locatad throughout the Park. Scme of these
are not occupied all the time but all are convenient both for gathering
information and as staging posts for patrols, Each pest when manned centajing
three to four men who make reconnaissance patrols, Any gunshota heard,
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vulturea seen, or tracks of poachers are comminlcated to headguartera at the
first opportunity. In the open country of Kabalega gunshots, under the right
conditions, can be heard a distance of 15 kn or more.

Secondly, a Cedsgna 185 aircraft is stationed in the Park, which makes
frequent paticols looking for wvultures, dead animals, wehicle tracks, smocke and
poachers' camps. &An effactive method is to fly at night when meat-drying

firea can be laocated. Frequently aerial patrolling is combined with
administrative visitsa to cutposts.

Finally, some of the meoat valuable information comes from informera in
the surrounding willages, who detail the intentiona of poachers and often
commant on the succeaz or failure of poaching expeditiona. Information on
éxact datea, times, places and namea of poachers, together with numbers, types
and hiding placea of illegal guns, have proved invaluable. A long list of
illegal ¢gun-holdars has been prepared by the Chief Park Warden and Jjoint
operations with the police are held from time to time to round up such looae
guns.

Successful operations are depandent on first class communications.
Portunately, after »reporting directly to fund-raisers in the USAR last
Heovenber, it was pessibla through WWF/US and SaVE Foundation, to raise over
$18,500 which has bean used to purchase a VHF network that links rangar
patrols, anti-poaching wvehicles, and the aeroplane. This is now installed and

highlg effective. From the aircrafr, it is possible to communicate with every
cther unit in the Park,

A long-range HF system has also besn installed under the UNDF proiect,
which links all the Parks with Kampala headquarters, and which has greatly
speeded up supplies and econcmised on unnecessary tripa to town,

Whilst all patrolling by rangers is done on foot, patrols are usually
dropped off by vehicle near the area tc be covered. A new series of airstrips
has also been built, Bome in remote areas and five rangers at a time can be
carried by air and deposited with their equipment. FRangers have alsc been
supplied with food, ammunition, medicines and other equipment by air drops.

The results of this activity can be measured in terms of elephants
reported Killed and in numbers of guns recoverad-

Elephants killed Guns recovered
*1980 Jan-Mar 30 3
Apr=Jun az 11
Jul-Sap 5 o
Get—-Dec 3 0
1981 Jan-Mar 2 2
Apr-Jun lo 8
Jul- 1 3
TCTAL 133 27

In the firat half of 1280 112 alephants were reported killed, with
the heaviest mortality ocourring betwean April and June. It was alse during
this period that the first intensified anti-poaching operatichs were initiated
and 15 automatic rifles were recovered in the first six montha. Poaching
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activity tailed off in the latter half of the ¥ear with eight elephants
reportad killed and no more quna recovered. During this period the number of
army and militia road blocks On accesas roads to the Parks also increased which
mada it more difficult ko transport illegal lvery. 1In the first half of laal
reported elephant mortality increased te 12 and the number of captured rifles
to 10. This increase is dazoclated with a new inflpx of loose gquns available
arcund the Fark, although the type recovaraed now tends to be the Ealaghnikow
rather than tha G3 of forger times.

The reported elephant mortality is an uwnknown fraction of the real
rortality and noe cansus has yet been Tepaated mince last year., Ona is plannad
early next year when the grass 1s short and carcasses can be counted, For the
meanwhile it is not known how many of +tha 1,200 elephants egtimated at the
last census remain, byt on the bhaais of these figures it is thought that
moxtality han greatly decreased,

One of the kay factors in regaining control of the gituation is to
supervigse the rangers cloaaly, and to Supply them with bagic commodities, In
this respact the Chigf Park Warden has had to adapt to the unusnal conditons
Prevailing. A ranger currantly sarns 600 ghillings per month, which at the
floating rate of aexchange isg equivalant to U5 $7.50. Maize maal adegquate to
support his family, i.e, 5 kg per week cogts 310 ghillings par kile, which
consumes his antira monthly wage., There ia nothing left to buy protein,
zlothes, 08P, sugar or any other esgential commodities, In conaeduence the
Chief Park Warden hag authorisad limited fishing withip the formerly protectead
watars of the Park, and certain fisherman supply the Parka and are recompensed
with half the catch., Tha rangexrs are given fish which they are frea to eat or
to sall externally, Nevertheless, thers is always a strong incentive for
Tangars in outpeets to poach on the gide and sell hippo or buffalo meat at 150
shillings par kila, This can only be counterad by strong supervision on the
Part of the wardens.

It i2 also relevant to note that the aize of the Sgntance handed out
to poachers 1s less important than the likelihood of detection. Idi Amin
decreed tha Qeath sentenca for poachers convictad of killing an elephant, yet
the poaching continuea,

In the FKidepo National Park a differaent gituation exists. The
slephant population ig 8till relatively intact, with approximately 400 animals
withic the Park and Occagionally ingreased by others from cutside, The final
WWF aerial Survey took place 1in April, 1981, The age structure of the
popalation appeared mpch healthier than that of Kabalaga, with 3z high
Preportion of youny animals, However a ratic of 27 dead to 73 live elephants
was also recordad, which indicates a high recent moertality. This is supported

by the record of 2laphant mortality assembled by the Chiaf Park Warden as
follows ,

1978 3
1979 1o
1980 25
1981 Jan-March 29

The cause 13 increagsed Poaching by armad men from acrogs tha border
with Suodap, On numercus oceccasions thess have bhean identified as alamentg of
the Sudanene army stationad at a camp known a8 Bira, on the border of the
Fark, The poaching is done both for meat and ivory. The poachera are
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aggressive and open firea immediately on ranger patrols and any Farks' aircraft
that come within range.

Despite intensive diplomatic protests from IUCH, PZS, MNYZS and FIS,
together with representations from tha Uganda Government and the British High
Canmission, the shooting still continues.

Finally, tha Fuwenzori, which is the worst-depleted Park, where only
150 elephants ware counted in 1980 out of a former population of nearly 2,000,
anti-poaching sfforts are only just beginning. Tha Park has chronic problems
with fishing willages within the Park boundariesa which have grown out of
control. Human populaticng within the boundarias pose far greater problems in
the long term than are found either in Kabalega or Kidepo.

In general, the Uganda Wational Parks are in a bettar condition than a
year ago. The ald programmes bave so far concentrated on activating the
existing ranger forces. Mow new recrulting and training 1s baginning with the
object of bringing fresh blocd into the ranger force.

In future thera may bes Adifficulties in the transition from smergency
reliaf to sustained development. Tha ralianca on aid for the recurrent
expenditure ia to be avoided, but aid pust continue until in tha long-term the
Kational Parka regain their seconomic basis in the reaurrection of tourlam.

However, external aid has resulted in substantial Govarnment aupport.
The foraign aid has had a catalytic effect, not only in terms of support form
Government ministries, but in a pubastantial increage in the Government
aubvention to Hational Parks.

Having become involved in supporting a projsct with the obiective of
securing the situation and rastoring the Farks, Govermment is committed and is
likely to continue to support conservation ailmed at incraasing their Eoreigm
axchange earnings.

Tha chiaef lagsons learnt have been ‘tha need for flexibility and speed
in rasponae to a catastrophic situaticn, and the advigability of concentrating
regources on strong institutions such as the Naticnal Parks and sacme Game
Departments which have retained thelr basic infrastrocture so they can bulld
up discipline and effectiveness. To quata tha Chiaf Technical Advisor to the
UNDP project - "Had we waitad for the eatablishment of law and ordexr in
Uganda, it would have been too late. It was a questlon of now or never“.

The other side of ths coin is that, had conservation aid got golng
gomawhat earlier, soma of the worat slaughter might have heen stopped.

The Uganda canditions, although better documentad, are by no means
unique in Africa, and some of the major elephant arsas such as those of Sudan,
Chad, Zaire and Central African Republic could baneflt from a rapid responsa
of conservation crganiaationa to reports of axceasive poaching, which could in
each ¢age begin with a survey.
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INTRODUCTION

This is a2 large subject to present in 20 minutes, and would probably be
battar presented by others who are attending this meeting. My approach,
thersfore, will be to give a brief cutlina of +the nature of the alaphant -
woodland intaraction ag I sems it, and then to invite participanta to modify
the outline, and/or to f£fill in concreta data to the various parts of the
system from tha arsas with which thay are familiar.

In putting forward thia brisf cutline, I want to make two maln polnts,
ag follows 1

(i) In grdar to predict the cutcoms of the elephant-woodland intaraction a
full ecosystem model 1a required, including physical components, (i.e.
scils and climate) vagatation dynamics (tree and grass layers),
herbivore dynamica ({including other browsers, grazers and fire) and
hupan influsnces (including compresaion and huntingly

(ii) In auch a model, {human influences apart), soil factors, particularly
goil nutrient availlability and soil water dynamica, are of dominant
importanca in determining fthe odtcome of the elephant-woodland
interaction.

In this paper I have said nothing akout the effects of humans on the
elephant-woodland interaction, i.e. througk hunting and compression. This is
not because I do pot think thess are important, qulte the opposite, but
because covering these points would double the length of the paper, Alsg, I
feel that other speakers will have adaquately covered these topica.

THE PHYSICAL ENVIRONMENT

The work of Walter {1971}, de Wit (1978), Jager (1980), Tinley (1982),
Walker, Ludwig, Holling and Paeterman {1981} and Eell (1941, 1982}, among
others,  has emphasised the importance of the balance between agcil watar
availability and aoil nutrient availakhility at Aifferent levels of the acll as
a8 determinant of the dynamics of community structure.

In summariaing its influence, I will for the sake of breavity ignore the
effects of climate (total and geascnal distribution of rainfall) angd
toepegraphic situation {i.e. waterlogging) and conaider single ralnseason
climates of about 600 mm - 800 mm a-l and midalope situwations.

Within these 1imits gites can be classified according +to twe main

trends of soil properties, 8cil nutrient availability and water infiltration
rata, as indicated in Fig. 1
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Fig. 1 Relatjonship between scll nutrients, infiitration rate and plant
commukity

The point I wish fo emphasise is that theae phyajical parametars are of
the highest importance in determining the points of stability and instability
in the acosystem model, and therefore of the community structure under
different condltiona. In short, the physical parameters largely determine the
outcome of the alephant-woodland interaction.

VEGETARTION DYNAMICE
The pointa to emphasise here are

{a) The balance betwmen grass and tree producticn is influenced by the
relative availabllity of water in different levels of the soll, {Walter
1971, Tinley 1982, Walker, et al 1981). Tres production is favoured in
high infiltration rate soil levels. Very low infiltration rate soils,
however, give rise to treeless short graaslands, as in tha Serengeti
(Jager 1980) or Tranavaal highwveld (Tinley 1982).

(b} The halance batween usuable components of plant production {proteins,
saoluble carbohydrates] and unugable/inhibitory componenta (i.e., fibre,
secondary chemicala) ias related (in both grass and tree layers} to the
balance between sBoil water and soil nutrient availability {Bell, 1981 -
1582). Briefly, high water avallability favours both protein and fibre
production, but preferentially, fibre. High soil nutrient availability
favours both types of production, but preferentially, protein. The
effects on plant biomass and quality may be summarised as in Fig. 2.
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Low cuality Medium gquality
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Madium quality

Low plant biomass
High quality

T

LOW HIGH
S0il Mutrients

Fig. 2 Relationship between solil nutrients, infiltration rate and plant
producticn and forage gquality.




HERHIVORE BIOMAZZ AND TYPE

Vagetation ¢owmmunities support characteristic herbivore communities in
terms of blomass and type. Thase may bes summarised as in Fig. 3,

mrca -
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browaars and grazars:
aleaphant, aland, buffaloe,
roan, salkle, hartebeeste
Zabra.
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and gelective browgers;
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imphla r kudu ¢ n¥a 1la.
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grazers; buffala,
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springbok. impala, elands
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Fig, 3 Rmalationahip batwesn moil nutrients, infiltration rata and large ;
hearbivore comouanity
1
ELEPHANT-WOODLAND INTERACTIONS E
t
One can simplify this picture to get an idea of the conditions under ‘

which elephant are likely to have a subatantial impact on the vegetation !in
tha abgence of hunting and comprssaion by human), as in Fig. 4.
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Fig. 4 FRalaticnship betwean s0ll nutriantg, infiltration rate and alephant-
woodland interacticns




This diagram makes the point that elephant problems, t.e. radical
vegetation changes due to elephant, are most likely in conditions that favour
both tree and elephant production, that is, in conditions of medium to high
nutrient status and soil water dynamics favouring plant hiomass production,
It should be noted that these ecorraspond to the conditions that lead to
instability of the trophic lewvel interaction model of Caughley {1%7&), i.ea.
high valnes of maximum usable plant bicmass (K)y high levels of feeding
efficiency (dl) (because plant quality iz high); high rates of elephant
incraase in conditions of high tree density (C2); and relatively low rates of
decline of elephant when tree density is low (d2 is high) because trees are
raplaced by tall grass, {ses below).

In wother cells of the diagram, sour grassland ({low nutrient low
infiltrition) does not support elephant 8o there is not a problem.
Brachystegia woodland ({low nutrient/high infiltratien) generally supports low
elaephant densities and in its high quality soll areas appears to taks up an
equilibrium in a state of coppiced woodland, (Bell, 1981). The Acacia/short
yrass wcell, (high nutrient/low infiltration} supports low dJdensities of
elephant but also low densitites of palatable trees, 3o that noticeable
#lephant damage to mature trees can take place.

EFFECTS OF GRAZERS RMD FIRE

The last section considered the elephant-woodland interaction in
isclation according to the straight-forward Caughley (1976) interactive
model. This paragraph considers additicnal elements of the community which
may modify the oukcome of the interaction.

The first question to ask is: what happena to the vegetation if the
mature tree canogy 15 removed? In moet cases, the immediate a2ffect is an
increase in grass biomass, mainly through fibre production, so that the grass
gets taller and is reduced in quality. This in turn has-three types of effect:

fa) Increased grass bilopass may suppress tree regeneration by intercepting
water near the scil surface, (Walter, 1971, wWalker, et al 198l}). This
Situation may be called a 'grass trap’.

(b} It will affect the biomass and type of grazers in a way dependent on the

extent of guality shift in relation to the guality tolerance of the
grazers present, i.e.q '

(i} it may produce an increase in good - medium quality grass which
will allow an increase in the smaller grazers ([i.e. wildebeeste, zsbra,
yazelles ete.). This will in turn reduce dry season grass blomass and
hence fire risk, as in the Serengeti (Morton-Griffiths 1979, Pellew,
1380). This gitvation may b»e called a 'grazar trap'. However, in soil
conditions, that favour tree growth, this situation may break tha 'grass

trap' and laad to woody regeneration, i.a. bush encroachment, (Walker,
et al 1981}.

{1i) it may produce an increage in medium — poor guality grass, leading
to a decrease in swall grazeras and an increase in large grazers (i.e.
bgffale), though probably not to a sufficient extent to reduca grass
biomass aignificantly. This situation, then, produces both the ‘grass
trap', (see above} and the likelihood of intense fires, which may also
suppress woody regeneration. This situation may be called a 'fire trap'.
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(e} It will affect the exteant and temperature of fires, This effect has
been indicated above. To recap brieflys a 'fire trap' is likely except
in ceonditions particularly favourable to grazers which reduce the fual
biomass (i.e. Serengeti c.f. Worton-Griffiths, 197%) ar in conditions
particularly favourable to tree growth {i.e. miombe, Bell, 1941},

These effects may be summarised asz in Filg. 5.
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[ o o e e e ey mm —a—e—
Fire trap |Grazer trap
LowW i "
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Soil Hutrients

Fig. 5 Relationship between soil nutrients, infiltration rate and browsers,
grazers and fire.

EFFECT OF SMALLER BROWSERS

A further complication has baen introduced by the work of Pellew (1980)
in the Serangeti. Fellew has shown that in these conditions of high
production of palatable traes {Acacias) smeller browsers f(i.e. smaller than
elephant), in his case giraffes, can reach densities sufficient to reduce or
halt height growth in regenerating trees, introducing what may be called a
‘browser trap' which is enhanced by fire but reduced by grazers. Goats may
play a similar role, ec.f. ‘Trollope (1982). This type of browser trap is
particularly characteristic of the high nutrient status areas whose soil water

dynamics are intermediate i.e. not especially favourable to tree growth, (see
Fig. & }.

SOME GENERALISATIONS

The above hasty summary outlines some of the ecological factors that
have to ba considered in trying to predict the outcome of an elephant-woodland
interaction. T have accepted as a basis Caughley's (1976) interactive madel,
but have tried to emphasise two pointa. Firstly, that, taking the basic
interactive model, the key parameter values that determine the outcome  vary
between sites in a way strongly affected by physical soll properties in
additicn to climate) and secondly, that the basic interactive madel is only
one part of a considerably more complex system invelving other trophic lavels
and other components on each level (i.a. the effects of yrass, grazers, fire
and other browsera). This complexity leads to the posaibility of a variety of
points of relative stability and instability in the system,

I would like to put forward as a tentative propeosition that, in African
wildlife ecosytems at least, ecosystem instabllity is more prevalent in
conditions favouring both plant and animal production, that is, in conditions
of medium to high nutrient status and scil water dynamics that favour trees
growth. These seem to be the conditions in which dramatic ecological changes
(i.e. bush encroachment, elephant damage} seem prone to occur, and which




require comprehensive management +to maintain ecological stahility - 4if
stability is whakt is wanted., .

Finally, I am of cgourse aware that human influence can determine the
outeome of elephant-woodland interactions. However, I suggast that the
distribution of such decisive human - elephant conflicts agrees wich the
propagition in the last paragraph in that human densities and hence escological
impacts are greatest in high nutrient/high infiltratien conditions. Such
human influences are themselves a major scurce of ecological ingtabillity.
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