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To the peoplsr of Mocambigue

and o Lwivie — she krows why

s

. we ernerged or the vast plain bardering the Urema -- Zangue
marsh, over which we toffed for hour after hour in the intense heat,
sfghting a fow wildebeest, rebra and waterbisck in the distence, looking
fike dancing maotes in a sunboam as they stood ia the hest—haze. The
plain seemed waterless, and shade there was none, for the track took
us fully three miles from the aearest belt of pafn trees, ead such a
track ! Over fard, sun-baksd mud, cracked info gaping fissures at
gwery few yards, ffs surface irroculacities made mare painfutly rough
by yawning holes, which rapresented the old spoor of the herds of
game witch wisit these pfains in the summer, ™

o VALUGHAN KIRBY
Hunternaturaficr
Fa9f

ELTON LUBRARY
AHIMAL ECCLOSY
REIEARCEH QWOUP.

.. this sojourn By ihe Sungue {Uremg Blains) eilf remain pne of the
most vivid of my memories. The thousands of animals, scattered over
the arid piains, the focks of wading, web-footed, and marny other kinds
of hirds which Hy over at sunrise to feed; the peacefid, sedemn, pet
fmposing landscape, Sounded on the bdue horicon By the meauntaing
nf Gorongosa and Chiringoma; afl these things will remain graven on

e ey,
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Hurfarnaturalist
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Frenti: GOROMGOSA AMBIENT
Tho Urama Rif Weliw frooaiplains with Sorongoss :-Ag.u_ly_; n and the rree Bunga inssibergs '
in the background. A hard of 2 000 bufsle wips Etendant figcs of cattle sgret in tha
forotrarndg,
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ABSTRACT

£ pwolistic evolutionary approach is used in the Garongesa thesis inowhich em-
phasis is on the salient reciprocat refations and kinets succession of land surfaces and

bigth: communities, influenced by fandscape nroceseas and prime mover components.
P

Ag correlations of these relations and processes require both a toral interacting
framework and the details of its prime gomponents, the thesis s divided into thres
main parts (1) synopsis of the essance of the Gorongosa ecosystem and the aporoach
used in fieid ecolcgy (Perspectivel; (2} carrefation of the physical and living compo-
rents of the soosystem; and (3) synthesis. The study attempis to relate the salient tes
wres of precesses and correlations into a coevalutionany whole, caught at thal partics-

lar stags i space and tima by ths study.

The chapter titled Process and Response is the ventrai pivet of the thesis com-
bininig the kinetic aspects of geomarmphological landscaps changes with cosvolutanary
SEGUENCES 07 biotic commurilies whizh change dsxpand, contract, and recombing) ka-

teldoscopically in spads and time. in appesrance snd contans,

The prime movers iF ecosystam change are on the phivsical side. nickpoint
headwerd eroding secuences and edaphic change in seil mesture bajance, and on the
biotic sids, the {rugivores nd large unigulate components which aHect geomomphic and

habitat madification are centrai,

(¥ thess, soil molsture appears to be the master factor, Al climetic influsnces
tac, appaar 10 o exprassad through the edaphic contrals which changs in-sil, or with
each geomorphic surfaoe replacement sequance This faclor seams 1o orhestrate the
cpportunizies and constraints from below on the possible community svolutian pos
sdile in 2 garticudar time and placs. .

Ll

. From. this, a template of salient factors of the Sorongosa ecosystam is provided

for managoment, based on causes and trends in the kinetic ovolution of the various aco-

systerns, To maintain a diversity of ecosysiams in Gorongoss, the fundamental mAnae.

ment acticn i 15 reinforce or reinstaie the naturad focal base level silis which cause

pending of floodwaters responisibie for the mosaic of grasslerkis and slack marshes of

high primary productivity and ungelate carrying capacity, Cangomittanity reductions

of canain overpoputzted ungutate species, chiefly higpo, are required so that manage:
ment s afiective,

Az naturdl processes are dynamic, T is necessary to identd fy and evaluste those
salient faciors operating 8t a pacticular time, as these key controls are altersd and re-
placed by others through natural kinetic succession of andscapss and biotic commuy-
nities, The salient factors governing the dynamics of an BCOSYSTEM Or Community thus
rFEquire to be mapped at intervals, to provide sempistes of the trends and changing
impariance of kay and magter faciors, in order to articipate or cradict what will rogals
from their inHuences. With these dats valid evaluation cin be made with the other

corrglated information for maaningful Mmanagement actin.
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Die holisties-evolusicnare urigangspunt is 25 Dasis in hierdie tesis por Eorongosa
gebruik. Diz klam val op die inviced van dig landskapprosasse en bewsginoskragte op
die slewtal. en terugwerkende vanyantskappe en d'e dinetiese suksessio van langdopper-
viaktag en biotiess gemesnskapoe,

Asngesien die korralasies van hiordie verwantskapoe en prosesse beide ‘n totgie
wissslwarkende rasmwerk, asook detail-kennis var die Gorspranklike hewegingskragte
benodiy, word die tesis in drie hoofgedesites verdenl -

i} Uiz samevatting van die sieutelfaktore in dis Grrongosa-ekcsistesm an die uit-

gangspunt wat in die veldekologie gebruik is;
2! Qie korrelasies tussen dis fistess en lawends kormpanente van dis ekosistesm:
{3 Die sintese.,

Hiardie studie poog om die verwantskapoe tussen die sleutalfakiore van die ver-
skdfends prosessz en dis korrefasis to! ' evilusicnére gehase!, sops dit op die spesificke
viax en tyd van die studie bestaan hat, vas te stal,

Die hoofstuk “Process and Respunse’ vorm die spil wazrom die tesis draai, Dit
verkingd dis kinetiese aspekte van gecmorfoiogioss tarndsk apveranderings met die evalu-
siondre opeenvolging van biotiese gameenskappe wat, beids in voorkoms an inhod,
met ruimis am bvd verandar,

Uie hoofbawsagingskragte in skosisteenwerandaring goskiad aan die asn kant
fisias deur middsl van SUIrSOrM-0n beweging van knakpLmts en veranderings in grandvog
balans en aan dis biotiese Kant devr die invioed van ¥TUQiEvrEtars an grool hoefdiers oo

Reomariclogie en habitat wat varandering varoorsaai,

Ve dig bogenoemds faktors skyri dit of grondvog die ourkesrsende faktor is
Al dis khmatologiese imvlcede word deur middef van hierdie edatiese kontrmin ke
druk. Dié tactor rangskik die geigentheds en beperkings van onder an beinvioad dia

mconitlike gameenskap svolusie cor ' snesifieks byl enoruimie,

it bogencemde word 'n raamwverk van sleutetfakiore van dia Gorongosa
2XUSISIZRM vir bastuur voorhess) Dit WOt febasesr op invioede en rigtings in dig kine-
tese evodusis van die verskillende ekosisteme. Om die diversitzit van die ekosisieme

iy ostand 1= hoy, is dip fundameontale bastulrsaksie die harsta! an versierking van dis

i}

naturlike plasslike erpsieviskke. Hisrdie viakke an “rakpunie veroorsaak die op
damming van viotdwaters wat die migsaiek van grasland en moerssse met il hod
prirmire produktiwiteit en biomassa-drakrag veroomsaak, Seam mat hisrdiz faktor MoEt,
vir die doal van effektiewe bestuur, die verwydering van mkere hoafifiersonra, veral

seekonis, 25 noodsaakdik beskoy word,

Aangesien die natunrlike prosessa dinamiss van aard i5, 15 2it nopdsaak!ik em
hierdie kernfaktare, soos hulfa binne 'n spesifizke plak ar tyd oporss:, te identifiseer
an 12 evalueer, Hierdie sleutellontrolog word geaffekiesr o0 dayr andar faktors YEENY
wanneer die naiuurlike kinetiese suksessio van ‘n fandskan en biotiese semeanskappe
plassand. Dus s die slautcifakiore dic acthesmande fakiors war dis ekogistagm.
dinzmika sitekieer. Did fakiore moet dus cp verskillands tye nakartesr word om din

rigtings en veranderings van dis verskilienda slautelfakiore waar 5 neam,

Met hierdie inligting kan kaorrekts gevalgirekkings gemaak word WAL, TRsame

met dig andar verwante inligting, 10t suksesvolle bestunrsaksie kan fxi.
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BACKGROLUND

PREVIOUS STUDIES

The collection of plant and animal specimens from the Gorongosa region and
surrounding parts of Cantral Mccambigue is a rich story still to be told, involving sume
of southern Africa’s most famous names s natural history — Frade, Grant, Haagrer,
Kirk, Lningstone, Péters, Roberts (on the north side of the Zambaeze Delta in 1908,
aeious, Serpa Pinto, Sheppard, Swynnerton, Vaughar-Kirby, Vasse and others. The
backoround neted here velates to actust field studias a3 opposed to collections af which
onty two are mentioned. These are by the famous hunter-naturalists Vaughan-Kirby
(1829} and Vasse {1903} whose books, now vaiuable Africana, deat specifically with
the Gorongosa region, Both these men recorded many observations of ecologicsl im-
portance as well as valuabie proof of such species a3 tsessebe and roan which are ex-
tinct in the park today. The focality of the Gorongosa-Charingoma area is dgpinted

Fig 1.1.

Kirby arrived at Chinde at the Zambeze mogth in 1894 and travelied uptiver
1o reer the Chire jinction before exploring inland on the Cheringoma Piateau, Passing
south of irhaminga he describes tha deep ravines of the Riftward drainage and hen
escending 1o the floor of the Rift, camped near the Muaredzi siream. He traversed the
\rema pizing 10 the NW of Gorongesa Mountain (B4 area) and returnad to hont
elaphant extensively on ihe Cheringoma Plateau. Thareatter he explored the Zambezia

districs, hunting chiefly ip the args between the Chiperorl and Namubi mourntaing,

Vasse, a Frenchman, spent almost bt of threee vesrs hunting andg calecting in
what is defined above a5 the Gorongoss scusystem. His book, thotgh bissed to the
hunt,is & remarkable record of conditions as they were in the first part of the 19007,
In acdition he expiared and mapped the area. including an ascert to the Fighest sum-
mit area of Gorongosa Mouniain. His coliections sent back (o the Pastsur instituts and
Paris Museurn comprised 53 ungulates, 115 firds, 18 000 insocts, 500 nlants, 83 reg
tilaz and amphioians, moMusca, worms etc., and 260 mingrological specimens [vassa
1909 157%,

In the earty 190{Ns detalled geofogical explorztion of the region was mads by

varicus geoligists including Teale & Wilsen [1815), Teaie {1924} and Abrard (1928} _

amongst others, and is summarised in a major work pn the gectony of tha Mocambigus
sacior of tha Zembeze Jasin (Real 1966}, Mouts {1957} nubilished a short account of
the Urerma Trough.

1

Adter Vasse, mare than fifty yvears elupsed before a bioiogical study was made
by the oraithelogist Rosa Pinto 11999). in 1985 a photographic and writien record of
wildlife in Gorongoss was nublished by Joao August Sitva, who had for Many years
been Administrator at Vila Paiva (now Vila Gorongosal on the Midlands batwien

Gorongosa Moantain and the Rift Valiey.

tondes ds Bocha Fariz {1986] published the first stismpt at describing tne
citrmate of the region Ly using statistics coilocted 2t stations on the highor oround on
eithar side of the Rift (Vila Patva and Inhamingal, and 2s the Chitengo station was
only anitiuted in 1906, wsed Vila Machado as @ Bifi exampie (40 km to the SW of the
park on the Beire-Ahodesia main raad), The present study has benafitted from 10 years
of climate stezistics recorded at Chitango {in the centre of the Rift Fioor}, sad on a
ranch haltway ap the southern slope of Gorongasa Mountain, The latier records were
kept tiest by Mr & Mrs dohn Wright {1863—1969) and fater by Mr & Mrs Geof Harrison
(1evo—1a73,

The botanist fosé Asliar de Macedo {1968) made thé first botanical sureey of
the region, Sut unfomunstely this work remainad incompieis as most of his collectizng
wera unnamed. Ha iater pubiishad two works on the Hors of Sorongoesa Mountan
(Macedo 1970a, 1970b! snd a5 so many specimens had st not been namad by this
time, was forced to list the majority with his collection mumbers, as referenos. The
present author made extensive plant collectians in the process of analysing the vanous
ecosystems and comrnanitizs ang was fortanate 1o have thess pamed by the Saiishamy

Harbarium.

Mant collections were mads in the region by many Portuguess botanisms inciu
ding A Rocha ds Torre, FLA. Mendonca, J. Sim3n, Pedro and Pedrogdy. A Gomes e
Soisa (18300, 4, Gomes Pedro, LA, Grandvaux Barboss. These fast tao suthors were
responsioie tor e first comprenensive vegetation map of Mocambious (Pedro &
Sarbgea 1950}, impoertant piant coltections were alsc made by expeditions and mem-
pers of the Rhodesian Harbarium. in addition 1o Boss Pinto, coliections of birds were
made by the turben Mussum and bird, reptite and seal! mammal coliections by the

Rhodesian Mizsmums.

A soil sirvey of the repion was made by the pedolagist Fernandes {19688,
18686}, wha comipiled maps of both the mountain arez and 1he ocark by eirphoto in.

teroretation as geterminsd from samples at intervals along roads.

Fhis sums the totality of studies made af the region, and apary {rom Vase
{1808, they ware all single disciplinary thus  feaving  an uniimited fipld for criginal
ecoonic] research,
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AMBIENT OF PRESENT STUDY

in August 1968 on arrival at Gorongosa, which was 1o be my basa far the naxi
four years, | was faced with the task of determining the scological limits of ths natio-
nal park. All previous bousndary limits had been arbitary or potisical, fe. straight iines,
roads af rivars, and the authorities were concernad aSout the spacs regquiremenis for
seasonal wildlifa migrations, the sufficiency of witdlite habitats, and the constent ores-
sure by companies and tribal ciltivaters for park land. The raport of this first major
stidy was presented to the Mocambigue Government in Acgus! 1969 (Tinlsy 19606),
After this base work was completed, it was olear that the tighest conservation priority
in Mocambzique was not the further detalled study of Sorongoss wildlife alone a5 no
maepth Study couid atter the fundementa! impurtance of the salient facicrs, but the
Lrgent noed was 10 defie the unigie ecosystems throughout the tertitory which still
required proclamation as national park araas. As the only wiidlife ecclogist in the terri-
Yy It was important theraiare for me o work on 3 priocity casis covering as much of
the tarritary as possibie as we!l as keeping the study of Garongos? 4s the main nrgoiagy
therne {zee Reterences! In the fifth year 1 moved 1o haad oiice in Lourento Marsy B,
and ieft Mocambigue in Apeil 1974, Wildiife conssrvation and nasional parks was then

and remains the responsibilily of the Fauna Section of the Veterinary Decartment,

A grerequisite for mezningful ecologicsl rasezrch is the use of a lishi sircradt
tor studying geomorchology, seasoral changes in habitats,‘;.lriu' tor air cengs of the
larger wildiife species. To prova its officeny 10 the Mocambigice authorities, | arcsngad
with Paul Dutton (than Rangsr-in-charge of the Ndsmu Game Feserve in Zululand!
w185 his owm highwing Pipar aircraft, to initiate the air studies in Novambes 1250,
As Mocarnbigue st this time ol the yvear is covered by a dense pall of smoke rom veid
fires, Paul and Ann Dutton flying in from Zuiuland were cniv abis to find the parks
MEif CAME DY Navigating at trea-ton levad Un the Pungus River frarm the coast! In this
Wy ihe dirst aly count of wildiife in Mocambigue was mads. The report #NEnating
Troen this 3ir surey Jisa highiighted the cruciai part plavod by Goronogosy Wountan it
previding the perennial surface water which traversed the nearr of the pare SYETSm
Tialey er af 1988), This historic air survey and the resuelting regon had the desired
gffact o enthusing the autharities 1o provide a light aircratt forail ansuing research in
ths territory, and twice & year for air census of Gorongnss and the Marromrey ButHalo
Aeserve in tne Zamizeze Dielta, An agreament was mada by the Vergringry authorities
with tha Chimoio Alrciub for the use of 2 highwing Cassna manoplane which cocld he
talied on even 2! short notice. Soon afier, the first air count of the fergendary Buffain

herds of Marromay in the Zambeze Deita was made in Docember 1868 (Tinley 1069a).

2
in Ocinber 1869 an ecological survey was made of the Seuthern Cosst in the Bazargts
vagion which resultad in the proclamation of the first marine park and second ngtional
park in Mocambigue, the Sazarsto maring Mational Park {Tinlsy 137080, The survay
was continued tnland in Novambar to cover the entire £-id Savanna region bebween the
Limpono and Save Fivers {Tinley 197001 known s Gazatand which fris- rezoiied in

tha proctamation of Banhine and Zirsve {Save) areas as national parks,

The pronramme of activity outlined above and by 198 references shows that tha
study of the Gorongosa ecosystern did not enjoy unbroken attention for foir yoars, Ag
most of the interruprons were not much bonger than a menzh, and tha writing of re-
parts and puislicalicns was ali done at the Gorengoss main canp i wes gossible 1o
mairtain @ sembisnce of racording continuity, csoecisty in phenoiogics! events. The
cotlation of these data into a related who'e serves as an ecolegical base for future stu-
dizs and rmanagentent in Cantrat Mocambigue and as a record of & wriowe slece of wild

Alrica whose fiiture as a visule productive natursl sysiam remmains an opsn guastion,

Onodreiva® at the Univessity of Pratoria to write up the Gorongosa data tor
thesis pupases, | suon found, throuah sotess to excallent refarence lioraries, that many
of my findings marely substantiate or elaboraie those of older studies, of up to nearty a
veniury 5go. Thus readers should not be surprised at firding references is this sty go-
in3 back 1o the dagt century. It would appear that Lhe “'cld” schools, which migduced
Darain, Watlsce, Woodworth, Adams, Cowles, Smuis, Fraser Caring, Morad ano
athers, wizre integrative and holistic and the subssgquent Tmodern’ sehaols have been
divisive, or marglagical ,' and compertmentsd,

Though it is superitous 10 use the prefix gen Tor ecoingica dynarmics, it is ysed
feig i amphasis becalse most sivdents of eooloay 0 scitharn Adricen aooroach the
subject puraty fram g plant o ammal viewgoint, i this regard, orly ois amohast the
many definitions of acoingy and scosvsterns {that of Dyksterhuiz T968), includes enar-
gy reiatignz, and the chmatic and gsologicel nrocesses as an integral sart of the defin
Lizn. Heg definition reads: " the ecosysiem involves the accumualation, circuiation
and trangformation of energy and matter throwgh sugh biologizal processes as photo-
synthesss, harbwary and decompositicn, with the riendiving cart invelving procipita
tion, arosion and deposition, reacting to the living pert and with coactions betwoen
urganisms’™ {Dyksterhuis 19581

i Mocambigue place names in the text are spelt according to the poblsherd
Fortunuese rmaps of the territony, The pased in tobal names by the Portuguese is egui-
valant 1oy in English, ga. Sanhine is pronounced Banying,
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1 SALIENT FEATURES

GEOGRAPHIC SEYTING

Gorongosa National Park is situated in the geographic centre of Mocambigue,
asirida the eoathern end of the Great Bib vallsy system of Afrce whish exiends
through East Africa from Ethiopis 1o Mosambigue. The Gorongosa ecosystem is con-
tgined within the co-ordinates 18° 105 t0 19° 205 and 34° E to35% Eon the sastsrn,
‘ndiari Ocean, coast of Africa betwesn the Zambeze and Punowe Rivers (Fig 110

Lake Nigssa {Malawi} and the Chire fivar which drains it scuth to the Zam.
beze, g in the Miassa Trough sector of the Rift, Tha Rift Valiey crosses the prasent
cnurse of the Zarbeze at the Chirg juncton and extends south in 4 rectilinear cures 1o
intand 6T the port-town of Beira where it branches and runs out in & SW direction to
form the Buzi Trough, and SE to disappear in the sea behween Beira and tha ofd Arab
port of Sofala. The sputharn-most, Mocarmibican, sector of the Rift, known as the
Urama Frough, is snclosed on either side by higher pigtaay country, that on the wastern
margin surmounted by the isolated block af Gorongosa Mountain, The maontain is
180 ke infand from the sea, and the centre of the Rift Walley within the sams transect
is 120 keno The nearest iarge highland massifs 10 Gorongoss are the Mocambigue-Rho-
desian Esearpment 100 ks iniand to the west, and e isoiatad Morrurmbalz Mountain
153 ko to ihe northeast near the confiuence of the Chire with the Zambeze River
{Fig 1.2}

A reminant of the former otdland coast piain was left az 20 {sclated upland biock by the
downthrow of land lo the trough faulting of the Rift Vailey, and this remnant forms
tha sastern side of the Urema Trougn, known a8 the Charingnrma Plateau.

FORM, CLIMATE, COVER

The build of the Gorongosa region is dominatled by tha Rift Vailay trough,
whose aluvial floor averages 40 kmin width and !lies Batwenn 15 and BD m above sea
leval. The centriperal drainage of the Rift ficor is collected by the Urema Lake which
forms the iowest part and as the basin is partially endoreic it s the eifectiva focs! base

iavel. When filled, the basin discharges to the Pungue River which forms the southarn

e
=

boundary of the park, The upper edges of the trough rise obliquaty o form the Che-
fingorng Plateau {300 mi on its eastern sids, and the deeply incised Bérué Midtands
{400 m} on its western side, Perched on the western Midiands within 21 kin of the
traugh is Gorongesa Mountain which is 20 by 30 km in size and attains 1863 m at its
highest point {Fig 1.3}

Az Gorongosa Mountain is the only emminence in tha region which siands in
tha path 0f moisture-bearing winds of which the mast constant are the SE Trages, it
forces their ascen:, resuiting in hsawy orographic rens to its confines, The mountsin is
a piston composen of fine-gratned granite and is covared by rain forest with montane
grassland and Tynbos on the semmit areas, which loms an efeclive soonge canturing
AA0 refassng water i a eonstant radial pattern of flow. The perennial steesons bars on
this istand of high rzinfall, receiving more than 200 mm per annum, form a key Lo ife
m ke surrounding midlands and adiacent Rift Valiey. Three of the jour main straams

which rise on the mountain travarse the Rid floor and mes 2t the Urema Lake,

The Midiand is deeply dissecled spur and valley country doveicped on Ere
camby=an matamorphic gresssas and migmatitas. Thes s coverad by tail Brachystegia
friombo) savanng woodland on sandy skelatal soils. Swarms of granophyre and do-
lerite dykes radiste north ang south of ma mouantzing, the delerites oroducing fertile
red owxisols which breaks the otherwiss widssoread manotony of poor soiis n the
Midtands. Raintall is more than 1000 mm on the Midlands faliing mainiy in summer
it with some rain in the winter; precipitation variabiiity is oniy 28%

By contrast the Aift Wallay bas a rainfa®! of 846 mem with a maredly aid
winter despite the trequency of heavy wailey fog: Ram vorisbiling i mors ha0 505,
The Rift floor has the greatest variety of goosysters in the renion, supoores by the
mosgic of different types of atluvia and the seasonat fizcading of ths plains. Vas! season-
sily inundaiec grassliands sre dotted with patonss and fingers of tail acacia, mopans
and combreturm savannag, dry forest on ssnds and myrisds of saasonaily rain-fitled

niins and termita Kl thickars,

The geresic of (he sorfaca configueation of the Rift Hoor kas bean domingled
by the discharge of revers from the sidss of the trough. The alfuvial fans built autwards
from the Rift sides by thess rivers have pinched off the dreinage of the trough resutsing
i a necklace of seasonatiy flooded grassiands, with savannas invading all the corvex
surfaces, Of thege constrictions, thar formed by the Muaredet siream s Lnigue. Tho
greater area o floadplain grasslands (c. 800 km2 and the Urema Lake owa thair exis
tence 16 this coincidence of nature — the periodic obstruction of the laka's exit by al-

tuviurn depasiied by the Muaredze strearn which meets the Urema deainage 2t right
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3]
srgles brom off the Charingems Platgau {Fig 1.3/Pistes | and L), Adthouch the nd- January 1268 the park ares was reduced 1o #s prasent size of ahout 3770 &me mostiy
g strustion is small, H assumes extrame lenporiance as i1 forms the main Critieal hight of Rift Valley floor angd parts of the hill slopes forming the sides of the traegh. Al

“3 controling deaingge of the Hift Vallay plains, and is responsibla for the partialhy ao- these straight-ing ang road limits excluded Gomngosa Moontain.
daeeis natirs of the Urgoma bagin, This, togethar with the water from Gorongnsa Moun-

i t i 3 £ fthe O The Rif in 1968 and 1969 & special study undortaken o Setenmme the esological Himis
tsifi arg the bwo cutstanding sanent features of the Gorongosa ecosystam, The Hift :

o! the pask revaaled thai the entire park systermn and a napuiation of some 20 503 tribad

e St T T O

Valiey substrates support the orestest concentrations of wildlife remaining in Mocam-

o

b cuitivators wiesl of the park west 2l dependans solely on the parenmal wiater resouree
: iU T :
i porn on the isolated massit of Gorongosa Movntain (Tinley 1958 Tha socdogical

R
.

The Charingoma Plateau which farms the eastern side of the Urema Trough is ifrits propesed 0 the above stiady enlzrged Lhe park (o anout 82040 km< to inciede the

compased of massive Cretaceous 1o Tartiary (imestones mantled by s cover nf rad and nrester pari of Gorenoosa Mounlsin and the rerpnaindar oF the area datimited by 20 the

paliid sands. The red sands are decp, horizontess and compsct, whilst the patlid sands lozg! drainage received Dy ihe Urema deprassion on the B Plosr The orux of thesa

have & high watertable due to an imoervious clay at about T modepth, The platssu is o propossHs was toognegre nal the perk wes mads 5 vz entity by inclyzon of (he

clesta iy profite with steppod steeper slopas tacing the Bif into which desp olift sided mowntain in srder o protecd the primary water rescurce. Any 2ileat of sareundiog

__-.. .
.ﬂfm’i;ﬁ&ﬁhﬂ%-\nﬂmu
" I

ravings have been cut. The shaliowly inclined seaward siopes end in broed low coasta! fand rmitsuse would hus oe eFectively confined to outside e Uremz diainagga bayin,

e L

L

piging with mangrove swamps. The rainfall increases from the Bift sides paralial to the The coological fimits wers detarmined by analysis of the salien? facfoss ooverning the

topography 1o just over 1000 mm on the grast and thersafter o 1400 mm on the life reguirerwants of man, &l he large wild unguigtes whch reghice space 0 satisfy

coast, and rainfaii vanabilily decreases again to 28%. szosnngd rugrations, The thind main fealyre was io ansere representanion of viable ax-

A

arrpies of the ful spectrum of ecosysrems onoerring in The reglon. The same study ra-

in contrast iz the miombe on the west of the Rift tough which coours an

o

Co oy e . . ommendad extzasion of the park eastwards 10 tha coast o include avamoles of the
desply dissected il countsy (“hili migmbo®), that on the Cheringoms gcnues on flat o _
wnigue forests and swamps of the Cheangoma coast 20d Lokeng with the Marromaod

A

io slichily undutating ferrain intgrsperzed with fingers of waterlogoed drainzoe line _ i
o . _ iy . _ _ Buffaio Resares in the southarn sector n? tha Zambare Detta
aressland (dambos) simidar to the “dambo-miombo’’ of the Zambeze-Cnngs watersher

T e SR e

s
s

b The platasu is covered in talt miombo forming 2 mosaic on the seaward slopses with : Tha reduction of tha national park ares in 1985 maread the bogining of & o
i everpreen focest fynbos Phlippls simii, and swamp and gallery {orssls in the incised ' Htical and conservaticnist deicatest atrituda me'lifying invasion of park ares oy trinal
tamoos, The saawsrd strearms are el perennial, tea-coloured, pesty ‘biack waters’. The cLitivarars, and prossure from timber and Saier COmMNAanies 10 expinit 33-VoT Unsamage
igrger streams of the Riftward drainage are perennial only in their central pads, and nAtura resoUress within the parz. Dondraciion of nerk Loonddenes msant that b
ohiy two, 1he Moareszi and Musapasen, mest the Lirema drainage ditecly. the othars cuithyiniors which nad bwaded from tme marging of nog rernsoad Fearhe sarbes ool
disapnsar into the sumnos of sardy aliuvigt fans at the break in siope of tha Bift sides, ton piantaticn days would with esxch contraction be comvandently o cutggs™ tha

nawy Hmits, Tha isnd hungar of the surrounding cuitivetors was said to oz & valic de
mand for s and other boundary redaciions were envisaged, The truth, powevsr, 15
2 DEFSLETHON that wvagt uninhabiied sreas of well-wetered, nigh raintall, miombo woodiands are amd

were avaltabis sll zround the park espacially in the midlands betwesn the mouniain

PARK BOUNDARY LitITS _ and Chimolo (Vila Peryi areg to the SW .- hut thers was i3ck of garne as it has beon
exiarminated. The ascle reason why park arez of low and unpradictable reinfail &= oal-

Gotongass Nationa! Park was the first, and untit 1871 the only, national park lad for by cultivators (or those behind tham for dworyd is to gat at the fast moat re-

i Mocamoioue, Gorongoss was first oroclaimed a3 a game reserve of 1000 kme on source — their huagar is for protein not fand. Instead of aothorities protecting this re-
2 Merch 1321 On 21 November 1935 the game reseive was arlarged o an arsa of source for retional uillization lesding toward maximum benedit for the rogional eco
3200 wmd, Gorongosa seoeived national park status on 22 July 1855 {Dinfoms Lagis- noy, 1t was politicatly sxpedisnt o rather aive L}p these rescurcas for syeniyd tolal

Jevz Noo 1983}, and al the same fime the park erca wes snlarged 16 5300 km2. in alimination,
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Untit the present (1G76) the 19686 boundaries have beer maintained ihough
Hrorg a8 constant pressures for its further redustion for axninitation, Since wdepen.
dence the Mocambigue authorities have forbidden cultivatian of Gorongosa Mountain
above tha BO0 m contour arcund its base,

STUDY AREA

The Gorongoss ecosyvstern i3 that ares dalimited by asimnst all the drainage
caught By the Lrema depression. The ong oxcepticn is g seasonal "sand river”, the
Nhandue, which enters the park a0 the NW aiter rising far to the west near the hase of
the Great Bscarpmernt. Apart from this river which rises cutside the Gorongosa ares al!
tha Crainage into the Urema bake is local from both sidas of the Bift trough. This Aift
floo: lake is a partia! interna! drainage basin which, whan filled, overflows into the

Pungue River.

Rightly, the study ares shoutd be refareedd 1o as the Urems ecosystem, but the
region as a whole and the national park are named after Gerongosa Mouatain, 0 addi-
tion e perennial water Lorn on the mountan 15 the key to human and arimal life in
the whele ramion {Tindey 1989, 19711 The mountain was named afrer 1he first chief 1o
zettle thers in the history o the tribes, Further south between the Busi and Save Ri-
wers i3 @ small river which rises on the Buzi Coastal Pistesu referrad 1o as Gorongoss
spett wath an @ ending).

The Gorongoss ecosysiem therefore comarises the entire park area plis e isr
raln west 10 incfude Gorongoss Mountein and its radial drainage, and eastwards 1o the
divide on the Cheringoma Piateau separatiniq the seaward and Riftward drainage. On
the Rift floor the Himit of the ecosysiem in the north is the seasomad ‘sand river’, the
Nhamapaza, close 1o which is the faint convex surface forming tha divide between the
Zartieze and Pungue drainage. in the south the persnniat Pungue River is the limit as
e convixities ssparating it from tha Urema deoressicn are formad by the ajjuvia! de-

oosis of this river,

Brom the divids along the crest of the Cheringoma Platesyu, which is a cuesta in
prodile, the seashore is just under 100 &m distant. On the white podsstized sands of the

scawsid dinsicpe s 2 mosaic of Unigue ecosystems comprising forasts, fynbos, extan-

2

sive dambos with oval pans, and iarge estuarias covered in some of the finest mangrove
forosts {containing 9 speciest nn the Mocambique coast, Some of tha systems are not

represorted, or only dragmentarily so, alsswheare in Mocambigqun,

Pregented with this unique montane to mengrove acochng transact across a
stepped lendscape and climstic seqguence perailal o the coast, | inclixled the semward
sector &% an extensicn of my stedy area, for comparative Durpossas, q.ilie a8 moch a5 for

ity distinctivensss,

3 APPROACH

"The obszreer mast empty his
rmnd and be recepleve anty of
the doer ang: the signs of the
sountry’.

Frank Fraser Darbing 1937

A helistic ecolomical approash is usex.z' ir this study . Frnphasiz is on the salient
reciprocal renazions and succession of Lhe important ol communies of their compo-
rents with londscape processes. In many rogions large changss in hpoitat structure, Fe
lative plant and animal tiomass, specios compositian, and camaiete community renlsce-
ment gre wrought over contemparary tme {12t alone in geniogic tima) by normal gecmior-
Dhic SUCCESSION without any change in the looa of regional climate. This cuccession s
eilther gue to factors which alisr the sodi water balence, or (o the saatial replacemant of
langd surfaces hy arosion and sadwnentation. 11 can alse oe due 1o within-hahitat chane-
25 due to selaction and infiyence of biotic compatition g@ne the sctivities of anirmels in-

ciuding man.

Ag correlations o thase relstionships and orocesses require Goth atotat interact-
ing framework and the detsils of the main comoonents of that framewark, presantation s
divida inte three secticns, Part | titied PERSPECT IVE providas the esence of the Go-
rongosa ecoavstam and the appreach by which thegdetatiz of Part HCORRELATION are
Bustt, Part il KALEIDOSCOPE ettemps to relate the saliert features of processes and

cocrelations into an evolutionary whale caught ot thet particular slage fn space and

time by the study. Such an appreciation of ecosystem dynamiics a1 the salient factor

igvel supported by detailed data will then allow prediction of past, present, and future
changss or tandenciss. These criteria zre central to the resiisation of signifizant consse.
vation management based on causes. The effects am howsaver imporiant for determin.

ing many o the causes,



Ecosystams are of inordingte complexity, This featurs is emphasized repsated-
by in the litereture, in tha training process and b',; fireld axperience, 1 Is well kinown
that disturbanice to one part of an ecosvstarms can set up o chain reaction affecting
many ather componants, the result of wiich ars hard to imagine bet atone predict, Byt
sach ecosysiam is in fact gowsined by a few relatively simple saffent factors, a fasature
of ecosystems rarsly mentionsd amywhera, The {dentification and proteciion of the
satient factors nolding an ecosystem tﬁg;ethér ensures sunvival of its components and
orocesses over the lnng-tarm in a human tempora! scale. in the geolngic time scake, howe-
ever, 1T would mersly act a3 a damper to the temipn of inexorasie landscape change. The
method | have ssed ovar the yaars with somse sucoess for analvsis of natera! ecosyvetems
ig shoveen i Tabie 1, using the terms key and master factoes, Tha mest lucid exponent
of sailent {actors analysis is lan MoHarg {1062) whose entire approach 1o larcdscane
planning is determingd by the saisent factors governing sach ecosystem. His chagter
titied “Processes s values’ is & rastarly tregtment of the method, and in three words
syniiesizes & main oriterion of aralysis. MoHarg's methodoiogy and tarmingiogy 15
maore eiegart and refined than my own aithough the same results can G2 oksained, |

havs: therefore ised his term salient in oreference fo key and masler factors.

Satient fectors are the keystone elements holding an enasystem together a3 8
vighia dynamic system. The foss of any ena of thasa factors would couse perturbations
[roultidirectional shifts in trends) ond replacement ol the system ol i3 componant
narts. The salient factars important at any one Lime are replaced by othars thrgugh
changes imposed by nstuzal processes. Ecosystams are of various kinds and sizes and
the salient factars controdling the viabitity of ezch will vany accordinoby, inaddition,
nol only is it tsuzlly impossible 1o study all the details and complexitios of an eco-
gyslam in 2 Gife time, i i3 akso unnecessary, as once the salisnt faotors have basn da-

terminad luriher indepth study will not change their key imporanca.

in 2ach ecosystam thare is @ higrarchy of salisnoa, This depends on the dimen-
§sion of the ecosystern under study and on the components identitied as rEQLARING prio-
rity sttention, The salisnt fectors form a cyramid composad of five levels of sslience
{Tabiz 3,15, In each leved the factors are evaiuated in a gradient of vaiues irom most to
lwagl. Either the maximum condition or the minimum can be the rmast imegriant for
ditterent ecosystams, For exampie 3 forast may require high saif makstire with good
drznags, a swarnp aiso requinas high sodl maisture bai with oo drainags, What are the
salient faciors maintaining these two requiremants and what are the implications? 1a
certain circumistanoss Fifth level components (Microbiotic), such as reatse-fiv ar ano-
vheles mosquits 1o are disease cardiars, are mowad up to the sscond level (Major Com-
sonenis) because of their impact.

&

Thaze teatures feéquire 16 be mapped =t intervals 1o provide temolates of the
chanding importance of various key and master factors @ anticipate o7 pradicl whal
will result from their mftuences. tn this way planning and management {proisciion
and puhzationt 5 causes-based on the saltent processes 37 inieractions goveining a
particliar sysiam or situgtion. The ecological study thus passes through the fnitowing
cyoiel 1) synopesis [salient facior analysisi, 12 carrelation, {3} synthasis, (4} appiica-
o, (BY rosponse monitoring, {3) re-assezsment and back to (1) Mast situstions can
however be adesuately handled by going directly Tram (1) 10 14} 10 (6] 202 bask o
(1] again. A3 most maEnsgeent programmes are biotogicatly iased thizy vypically slort
2nd siop st 471 ar leep o {4) setting 0 rain @ bowildering now series of interactiong
suparimposed ovar thi rattral ones. Managemant at all lewals this raguires a raticnal,
expiicil and reglicats mothod [MoBarg 12894 from which to wors out from and back 7o,
Another vaiue of the method 5 that it enablas studivs to G20 1o the root causas ratier

then atigrmpt nrotaction aird contro! by dealing with the effoots,

A3 natural processes dare dynamic it s necgssary to identi iy and evaluate those
Spgrating under prosent ciroumstances. in addition, s w113 @ sdentify the tandencies
exhinitecd by the present processes 1oward tuture changes, Many of these wadencies ars
suc:_erﬁinnai and are thus part of an inzxo-oble changs whish can oniy be slowed ar
amaliorated. Withoui tna fast dats ao valid evatuation ar interpretation can be made

with the othar informanan {07 predictive purposes and managemant aation,

The fye jevals of safience show a pyramid of ingreasion comploxity from Ton

10 bottom and incressing imporancs fromns bottoms o tep (Tebis 308 The gradiant of

LT

mpcriance s 5zsad on the precent thal I the ecosystam as o winis is meintained

i-_ﬂ

vival of ita componens s ensured, at leest in A human ©ime scoie,

coosysiems study raguizes the workar's comalate immersion and emnathy with
the subieet, o feel’ in the Taoist philosphic ssnse by Becoming the ecosysiem aneself
— i am the mseibern, the plaing and the totzlity of the elomenis and life at play on
them, Such a sixth sense o ‘bumy’ of ecology iz similar 10 that possessed by some ir-
dividuals for ditection, Primitive man confronted with 7 lendscape can assess its quali
ties a8 his hump of ecology is probably honed to maximal awareness by survival of the
multiplicity of experisnces that he has boen exposed o since birth. His search for food,
particuiarhy, educates him 10 ecoiggical mwareness, his stomach s therpfore the master
FLECr,



TABLE 3.1

HIERARCHY 0OF SALIENCE
for of key snd master factors)

st Level REGIONAL ECOSYSTEM

2g. ooean, cuntinent, islang, desert, mountain, river basin,
Maturad processas of landscape svclution, climate, hydrograghy,
geamorphic and edaphic contrals. Extrames, aoportunities and
limitattons sxnressad by the intringic features, and thair controfs.

Znd Lovel: MAMIR ELEMENTS

{elernents with the greatest impact, mosl importance or laigest
§OIIE rEgUIremEnTS)
Examples:

(a}  Man (hurdsrgatherer, fisherman, pastoraiist, cultivator, bee-
kaepar, 1ochnoingizal man)

fi  Large wild ungulate migrarions {seasanal limits and episodic
ocourrence: substrate controls in each sectord

(¢} -Represemation of the full spectnim of ecosystems

{0} Unigue elements leg. scensry, aguifers, endemics, rare or endangered species)

ard Level: IMDIVIDUAL ECOSYSTEMS
tand Cormmuonitios)

41t Lavel: MACROBIOTIC COMPOMNENTS
fen. ungulates)

Bth Lavaet: MICROBIOTIC COMPONENTS
{eq, insaclsl

importance
i

L
'

WV

hiwing -

Gomﬁlexity

5

Thiz total identification with, ang joy in, thair habital is 2 fosture ol maost
hwnter-gatherer peoptes of the world, particularly the Red Indisn of North Amsrics
(Gray Owl 1931; Mails 1874: 18—19), The Australian Aborigine {MsCarthy 1957}, the
Misuti Pygmies of the squatarial rain forest {Turnbull 1961, the Busheren and mam-
bars of pastoral and cultivating tribas that stili practise turding and gathering, and
some modern naturatisis, Bugshman claim they have a talapathic system which ensbiss
lirerm 1o feel the nresence of springbok on the [ar s of 2 hill a3 they arz 55 keenly
aware of the wind blowing throuch the dark hair on the animais flanks, or the prosence
of strangers tong be fare they have ardvod {Bleak & Lloyd 1991, van dar F’Dst PDET, BEve
Paimer F9E& 74, 1381 Turmbuli {1287} desoribos how, an roturning 0 heir forest
haome atter ap excursion o naighbouring ribal cuilivators, pyginies becama more anc
more animgled and excited dntil they spontanzously shouted greetings to the forest,

expragsing the shoer foy they 25t in tho complatanass of 1ida,

Lespite the loct that studenis attracted to ressarch a2rs probabiy thoss with
mare than usus curiosity, this parsonificetion of tha subject in the imagiration is vital
o mpdern man in producing origina! research as it enailes him to picturs in his ming
fiowe the processes woik (Beveridipe 18500 1tallows tha subeancsious 10 ebsarh tha 1o
tal fnaks up of the subject and s unigue features; the conscizus soquisition of tho di
tails can then be worked on in & context which allows the mind to use creative thinking
tu aitain orginality o new ways of sesay the same subiact. The tools for forward
moving cragtive thinking are by the use of {1} stepping-stane {intermediate impossisle],
(£) random jextaposition of ideas, and (3) reappraisal of idess reckonad to be nerfactly

Fight anid sbsolute (chailenge for chegs) (De Bonc 19730

The trained ecologist entering field work for tha first me hies to tearn how
identify completely, and attein the telepathic awsreness of the hunteraatherer,
with the ecosysterm. As aven the uhigue raspon pritnitive cepple bave witn their
environmant is unable to develap intellestually as it is rastricted by superstitions and
teliefs, ard day to day survival; likewise modsrn education conditions individiiais and
traps cultures into accspied ways of doing things. channeliing ideas and diseisliings to
ihe gprecigfisco subservience of idealogical, technalogics! ard economic valuss {Raich
1970, Tinley 1374). Only by integrating diseiplines and tdeas rhrough ioteral thinking
{De Bono 1973) can modarn man transcend alf these conditioning processes to restore
malerial values as tha toois of men, and human and evironments! valees as the detarmi-
nants of life,

it is thus not enough to recapture the ecstasy of wondsr and coriosity ot the

spirituat and intellectual level and identity comoletely with one's ervironmend withoy!



extricating the mind trom canditioned thinking. Combining these as part of the evo-

Fition of the self realises the core of existence. What s reguirad is the kind of eropathy

pbianed by some unerthodox experimenters with their tiving plant SUbj"CLS (Temp-
kins & Bird 1974}

The dwersity of nntural systems and babitats in a reglon means an increassd

array of choice {p.aticiiy] for organizsms under chanoing environmentst conditions, a3
many knds of systems each have diffecent responsss and potentials io thase changes.
Evedutionary success can in one sanse be delined as the maintenance or incraase of re-
praductive fitnoss By opporlunistic cesporse o changing conddions. This response can

Be by minration, & change in habitet use, or by crganic change.

Consigdar the relatively ponr array thritilenss) of habitat varksty expressed hy a
pura grassiand as opposed 0 2 compound Rahitat such 22 a savarna, Theso ditferences
A variaty are intrinsic sxpressions of brittle as against plastic aetofystems. In the same
way, fulfness of the human condition can bz definad by the old saying “warioty is the
spice of HHfe”. In ecniogy a good grounding in earth and life sciences is vain without
il materation through a diversity of field sxpenence. Total identification with one's
subiect is requirad on the onge hand, whilst exposuce 1o othar biomes and |ife WEYS 5 3%
witat tor comparison, stimulation and new suproaches. A balance is riquired 50 that tha
worker neither pecames desensitized by staying too tong in ons site, powing wath the
changas and thus not ale to ‘see’ them, nor migeely ootupying tha superficial rode of

visiling sciantist,

Those who have rmaintained a balence of in.depth stadies corrmlated with sa
lient anatyses in othar systems, for exampie have the epzorty Mty {0 cross-cosvslate dis-
ciplines and attain originglity and meaningful expression by & frashness maintsined
through the stimuelation of varety. This faculty is well exemglified by & Theodore
Monod or Frassr Darking who in one wesk can iucidly assess the co-relations and their
- dimiting factors tnoan ecosystem or regian where locsl stientists have spent twenty
vears effort without s2eing the wood for the frees. My most untorgettable experignce

of tooking at something and NSt recognizing it was in my iate leans whan § was oot in.

e veld with friends ene day and casually turned cver a ioose stomez 2t my deet, When
It was porited oul 1o ma 1nat the obisct wag 2 prediztoric hand- -axe, i Glare of endigh-

tenment | was suddaenly abie o recognize StGNe-age Implemenis everywhere, My eariier
‘blindnass’ had bear in spite vf growing up amaongst primitive tribes on 2 farm whers
sharoress of eye was honed every day by plaving and hunting in the wald, Thus evolu-

tion of the s3if, too, comprises Lfting as mary of thass ‘Blinds’ as nossitle bry exposure ™

12 variety and by striving for versatiliny. Like other ammals we need 10 undergo oerkg-
dic change or migration. |t can thus bw said that the maintenance o' diversity is unda-
rmental for the evoluticnrary success of both ecosystams Er'ﬁd individuals — varmety it
Hie, 25 THis thaws plars W showe '
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CHAPTER 4 - CLIMATE

INTRODUCTION

Central Mocambigque is situaied 19° south of 1he equator on the 2ast coast of
Africe at abaut 34° east longitude, and lies due west of Madagascar 1sland, from which
it is separated by & 400 to 320 km wide strait, ihe Mocambique Channel. Madagaacar
Islamd s aout 1 600 ke in length and with a high mountain sping abonn its a5t oast
it #ffectivaly blocks off tha direct influences of the [ndian Ooean. Almest the fuli
tength of Mocambigue thus fies in the lee or shadow of Madagascar which causes tar

rezching climatic implications.

Apart frem the |ocal and regicnal climatic data personally collected, or re
corded by stations, these notes on climatic processss are obtaned mostly from
Thompson {1985 Tyson {1888} and Griffiths {1972}, Due to its geographical position,
Central Mocambique, though kying directly in the path of the southeast trade wind
balt, s close to the southern limits resched By the northaast monsoon tn summsr, The
maiar determinants of cilimats in this region are therefore the ponal wind systems of
both the Scuthern and MNorthern Hermuspherss, The southeast trades are air masses
bigwing from the semi-permanent tropical high pressure centres of the Scuth Indiap
Dcean. The monsoon system is an alternating macroscale air stream $low blowing in
opposite directions in summer and wintar, Doring the boreal winter, some at the air
streams emenating from the Asfan Continent traverse the nortbwestern indian Dasan
t¢ the East Coast of Africa and cass scuth of the eguator to Mooambigue and Mada-
gascar. where they coniribiite to srecinitation processss or drying, deponging on their
treipctony. Busing the boras! summar ths aiv gtreams arg reversed. The sQutnwast mion-
scon, of recurved Southern Hemisphers southasst trades, blows towsards the Asien
iandmass from the sguatar and forms the MAlor air Mass sontribution 1o Arabia, indis '

and Buria at this time {zee Fig 4.6

b midsurnmer, trapical ovclones thurricanest move from east to west and dre
mostly intercepted by Madsgascer, As the burricane tracks resurve scuthwands, chiefly
slong the west coast of Madagascar or in mid-channel, drought conditions ocur in
Mocambrnue over the months of their graatast freqtjéncy {Fig 4.6 and pors. data}, Con-
versaly a hurricane track which approaches or grosses the Mocambigue Coast causes
tioods.

interrupting ihe interpiay between two major zongl air flows, are invasions of
temperate depressions movirg from west 10 sast and Up the southarn coast, In addition
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G these polat iow pressure centres are equaional low pressure troughs formed by re
curvad South Atiantic Anticyalong alr, kxnown s Congo air. This low pressure trough
system penetrates southwards during the austral summer over the interior plateau of
tha subcontinant, '

The tropical anticycione centras do rot occur vertically from ground level up-
ward bui are inclined v.-éstward with increassing height, Thus,et a beight of 6 km the
east coast cell is centred over South West Africa, this displacament causing an opoosing
floww of easterlies at the surface and of westerlies at 6 Km. Tha persistence of the upper
westerdy geostrophic air stream is mada conspicuous by the rortheasterly anvil spread
of cumulonimbug which develop on Gorongosa Mourtain {Fig 4.9, Beneath these
migjor wing systems are tertiary surface divrmel air reversals of sea and {and breaze cir-
cudations between the Eastern Great Escarprment and the Mocambigue Channel, which
&re probably finked with simitar centripetal flow Form the western slopes of Madagas-
car. The nocturnai katabatic land breeze component is strongly daveioged throughout
the year whensver clear skies occur. The sez biresze, or anzbatic component,is due 1o
decpening of the trade wind groundwards, from above the cold air dratnage flow in the
mornings &s tha surface of the land heats up,

The interaction of the above air masses ang their streamiines, produce a moving

pattern of interacting anticysione and cyclone certras which are responsible for either

precipitation, or alternativaly, drought.
SEASONAL CLIMATIC CONTROLS

Summer

T I tlee southern summaer the major determinants of climate in Centrai focam-
Digus are two anticycione systems and two low pressure areas. The high pressure celis
are thoss over the Asian {andmass, and the other & situated midwsy between Africa
and Australia and Is known as the Sooth Indisn Ocean high. A low pressure cell {heat
low! ooturs over the intarior of ihe subcontinent,or is assaciated with tha Zambeze
Valiey, A nersistent iow prassure celb socurs over the Zambeze Delta, or seaward of i,
eniending at timss from Beira to Pebane (as piotted on synegtic chartal,

Part of the Asian air masses ilowing south, as the northeast monsoan, maintain

an poeRnic WEECIOTY and are thus moist, Another branch surves aver the Fast Africa
interior via Somalia and the Rift Valiey heet lows to Contral Mocambioue, whera they

arg veny dry winds.

-

12

The northeast Monsoon reaches its southern geographical mit in midsummer
at ahout 16 to 17° 8, and the sputheast trades are then confined mostly south of the
18° tatitude. The interface betwsen these two air masses along an eastwest trough is
generally regarded 2s being the southarn position of the Inter-Tropical Convergence
Zane [ITCZ). '

Winter

I the winter dry season the 1TCZ moves north, with a northward shift in the
Scuth Indizn Coean anticyclons, resulting in a despening and freshening southeast
trade wing a5 s air masses are recuived past the eguator 1o farm the southwest mon-

SOCH.
CLIMATIC CLASSIFICATION

- Tne sector of Central Mocambique forming the study area ail fallzs within
kopren's Tropical Savanma Climate (AW, with the exception of a small island of
Warm Temperate Hairy Climate (CW) formed by Gororgosa Mountain (Fartg &
Gonealves 196B). Kippen's Stepoe Climate {(2S5) is noted by these authors an either
side of the study ares in the Zambere Valley and from the Save Valley souliwvards
[Gazaland-j. However, anaiysis of Bift Valiey data recorded at Chitengo sinca the po-
blication of the above authars, shows that the Urema Trouegh experiences 2 BS climata

inskx years oot of 2ight

Oe Marionna's bades of Anidity (P2 4T+ 10H séperat&s the four main physioc
graphic regions of the Gorongoss — Cheringoma transect into:
1) Mountain (50%}, {2} Midlands (41% ), #ifrValley (23% ), Coast Pi'.ateau (0%}, and
land-sea junction 41%). Tha high Ardity tndex for the Urema Trough is of the same

order ag those in the Zambeze Valley and Gazsland arsss,
CLIMATIC PARAMETERS

Ag the verious climatic components are summarized in diagrammatic form the
relevant data and their seasonal relationshios can be read from these. The longterm
climatic features of the phvsiographic units in the Goronpose —~ Cheringoma transect
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Aadiztion, Insofation and Dayiength: see Fig4.2 TaILE 41

Relarihe Hpmiery 5 (Means!

Jui Aug Sap O Now Dec Jen Fib Mar Agr Kay o

Temperature: see Figs 4.3 and 4.13

1 WilaParvage Andrada 75 71 B8 &3 &9 1 & 78 8@ M T4+ M
Z Mo Machada B3 7] 65 fital i 74 12 14 T4 T 69 Fii]
. 3 Inhaminga 66 B B4 931 57 0 F} 72 T4 72 BB @7
Humidity: sse7able 4.1 ) 4 Bz 8 gy 37 W W Y7 ¥ O™ ™ TR MW &0
1= Nhdlands
Cloud Cover and Cloud Types: see Fig4.d 7 = Rifr Vatey Floer
S Dhevengiema Platedy ooesl
Wind: see Flg 45 for regionat airstreams, and Fig 4.7 for frequency of direction of 47 dandSea dunctan {Chenngoma Costl
winds in the Btft Yelley. Hurricane tracks are plotied in Fig 4.5
TAELE #.2
Aginfalf: The mean annual isohyets fur the whole territory are dapicted in Fig 4.8, e urrencs of gy months { = 50 mml i an srodrsghic fmniaessr climace.
- \ . . _ ' Rerorded on the wiivard 3 slopes oF G0 rergises it [
The trigger efect of the Gorongasa oroagraphic high on comutonimbuos thunderstorm _ EI5E m aft).
devalopment, or instability rains {gued drizzle). is shown by 2 sarias of sketches, drawn Hwan Ma,
: . \ f days ran 17 Wl 13 5 7 S B 4 3 7 13 15 = i1?
at ntervals on ong day, of the grovdhl of a thundemstorm [Fig 4.9), The importance
. . . .. B . . J 3 2] A X 1 1 . 5 01 ] [n} igtai Pimm
of this {eature on all fife serrounding the mountain i= highlighted by & variety of ex- '
. . . 363 a1 3 7454
amples throughout the thesis. ts key position in the water cycle of the Gorongosa }9}:4 o ae 185
- : , ., ; . , S 1365 5 1% 1083
ecosystem s emphasized by the contrasting precipilation regimas of the adjacent tn a 5 2022
Urema Rift Walley 15 km distant {Fig 4.1, 4,70 and 4.1 71). Nevarthaless, dry months 1967 : 0 : f;?
1568
in the orographic rain forest climats are experignced at intenvals (Table 4,21, 1960 13 18 ] 2182
1870 132 20 ¥
. . : e | . . 1071 o) bR (VIR 1248
A characteristic feature of precipitation along the coast and interior af Central 1872 U 1871
i i ; i i ' 167 19 2473
Mocambigue is the oocurence of rain, from rongestus and cuwmulonimbus, being car i g
Coourranga 2 1 2 B ] ] 2 2
red iMand by the squthesst trade on the interface with the undedying cool, saturaiad
) ] ] fanl 385 = jowast rainfatl mlamded,
wodge of land breeze air flowing seawsrds (Tinley 1977), The processes inuolved Juiy BT = pod gF mwidh fiee Burnt out greater part 28 summi

appear to be similar to those described for the land breere associated rainfall in MNatal

. . . TARLE &3
iPreston-Whyte 1970} . L
F‘vmsranaﬂarsr:ara frevesgy valeres )
(o Gonpaives & Foams 197D 45%

Fog: Two guite different kings rin the . An enabatic arographic
g:  Two guite different xinds of fog ocour in the scosystem. An snabatic orographic i Awg Sep Ot Ner Dsc Jan  feb Ma Aot May un  Yew
fog, o drizzie, which is known iccally sz quti along tho Great Escarpment, or ohiogrond |

§ W3 Pava 41 52 @8 131 170 171 174 146 130 103 71 47 §EUE

in Zamberis and Malawd, and & low level noctureal ool sin tand bresze from the up- ar 42 47 57 13 yFY 7 p46 R0 166 86 37 1kl
. T ViaMachado 67 g0 127 VI8 192 T0F 207 1% 375 14 B Bl 1845
iands to the sge (Fig 4.12) Tha katabatic Tog s carried by the land bregze far aut io g 7 g 32 8% IFS x4 13 5 48 IF i uF
. . . _ L . _ 4 Irhanings frkc) B2 i34 148 1% 18y 198 165 167 132 ¥% B3 1EIT
sea over the Mocambique Channel, and o fen cizars at Boira only in midmarning during 23 23 o 22 100 1F9 188 {6 g1 43 34 ooz
winter {Tinlev 1§71} 4 Haira o 121 180 186 186 U7 $8Y .iT4 ¥ 433 i3 A7 1809
AHIIET LTINEY a7ty 55 52 37 3T fE® 207 1% ¥ I3 136 47 AR 342

1 =  Ntdtands *  Poteniial
(it farion anod Daw = Fait Vstey foar ¥ Acmal

Cheringoma Plateau trest
Land-8aa Jonchon 1Chonongoms Dot

LT 2R
1

n

A notable ieatore in sl physiographic units s the ncourrense of haavy dews, A
can be asceriaingd by direct cheervation, however, most of thie “dew'" isin fact outiation, _ ' . i
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that moisture axuded by plantsatspectalized pores tarmed hydathodas, This ooccurswhen
goil moisture s near fisld capacity at night or in the early morning whan no evapoiran-
spirgtion {5 taking place, The conditions under which guttation Takes pigce ere general-
Iy favourabls for dew {formation, but guttation continues in conditions unfavourable

toy the formation of dew,

i1 i significant that the abroept terminaticn of valley fog onourrenss in Seprsm-
per iF1g 4,124 is associatad with the t2emination of guttation {soil moisture deplation},
L

The saring thermal changes and wind intensity pattemns may 2lso be contribotany fas-

tors, but lightvalley fog occurs again in midsinmmer on cloudlass nights thes the pump-

ing out of soil moistire by planis may be of morae than iocal significance and may con

tribute terecthy W0 katabatic fog development.

Frost: Mo frust s mecorded trom the Rift Valley, and oniy rarely from the Midlands,
There are no records of its incidence an the summit areas of Gorongosa Mogntatn, At
{rvanga {Rhoades Estatel, st 2 comparable aititude and latitude 120 km inland, frosts

are recorded only in June and July,

Evaporation: Acteal and potential evapotranspiration {or the transect {exciuding the

rountain) are presentad in Table 4 3

The Sapgons. Fig 413 summarizes the mamh of the seamons in each physingraphic
unit. Chue to cold gic drainage of the nocturnal land breeze compoenestt, the Rif Valley
trough, which ies at right ancles 1o the figw, 15 & coid sir sink and thus experiences a
mild midwintar perigd. The coayt platzay and land-sea junction expariznce toid of
hot thermal conditions throughout the vear
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CHAPTER § — STRUCTURE AND SURFACE

5.1 PHYSIOGRAPHY

Thz physiagraphy ot Central Mocambigue comprises a sizpped togography
riggng nland 1o the Eastern (Great Escarpment some 250 km fram a low coastiins
which i lroried by & brosd shaliow continentsl shelf of 120 kmowidth. Aimost bi-
secting this plan or g N--S rectilinesr curve is the southern and of the Great Rift val
ey system of Africa, the Urema Trough, which extengds scuth of te NizsasChire
FTrough far 280 km from the Zambaze-Chire junction o ihe sea at Baira and Sofala.
At its southern end the Rift bifurcatas just south of the mam rozd and rail routs which
traverses the Ritt floor 1o Belra, The westarn pranch foomg the Buzi Trough which in
wrn is dinked to the Limpopo Tresgh and tha Lebombo monocline in the south. The
gastarn branch joins the fracture system of the Mocambigue Chansel down tha conti-
nantal shelt btront of the Souihern Coast as avinced by e scismo-tactonic record

(Fig &1 and 521

The Lirems Trough is hounded on the east by & remnant seaward inctined block
of Crataceous and Tertiary sediments, forming ma Cheringoma Mateas. Thiz Slock
formed the coast plein in tha Midiands, with wivich it forms snd even conves orcftile,
grind 0 the downthirow 0f 8 40 krbroad sinip of tand by rifting whuch formed the §irema
Trough. The western side is formed by midlands of Precarmirian migmatitic gnaiss
which rise inland to the base of the N—3 trending Great Sscarpment at 650 r5 000 m
altizude, The mudland zone of Centrzl Mocembioue is also knows as the Manhica Pt
form fdellingtos T955). Tha Grest Cscarpmant risss spruotiv from the omsiiards in
rugged and precipitous scenery o over 2 OO0 moetevation. The crest is ralatively nar
row and cdescends move gently west of inyangs o meet the nterior Cantinanial Pla

Pl

teau ol Rhodesia at 1 800 m descending gently westwards to 1 200 m rowasds the
kalahari Basin in the centig of the subcontinent. In contrast the southern sector of the
Great Escarpment. from Vamba to Mt Selinds, descends steeoly on the west to the

deen N—3% vatley gouged out by the Sabi River.

The Great Escapment on the Mocambique-Fhedesia frontier i composed
chigfly of Precambian metamorphosed sediments, chiefly quarizites of the Fronter
Formation, Umbkendo schists and guarizites, small aress of Mantics tsle achisis,
chiofite schists, quartzites, serpentines, bendsd ircnsiones and green stonss I the
central part these metamerphic oulcrops are mierrupted by granitegnaws of the

Basament Compisy. The Fronter Formation forming tho gscarprrant orest was ovar
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thrust along & N—5 fracture by Precambrian aarth moverneants from the east, This frac-
nie Hpe exleads for mora than 300 &m betwaen latitudss 199 and 209, interruptad at
toth ends iy Whe transvarse fractures of the Lowsr Zambase in the north and the obli.

gue fracture of the Buzi Trough in the south (Teale & Wilson 12151

The broad coast plain of southern Mocambigus is linkad 1o the Zambeze and
Miazsa towiarids by the sowthern end of the Rifl Valley and the low fiat coastal margin
of the Cheringoma Plateay. The plains of the seaward margin ase formed in part by the
Zambase Deita dlluaum which togethar torm @ NE treading shoreting, the delta front
2ione comerising nearly 250 km in tength. Soath of Bsirs the coast changss 10 a3 §
feendd. the indent forming the Qighi of Sofala. At this poinl the sea s andy 165 km

frorn the Chimanimani Massif of the Grazt Escarprent,

The geclogy of Cantral dMocambique is rarmnltex providing a great beterogenity
of rock structure and textures, many of which nave undergons repeated tectenic Irag-
turas and earth movamenits since the Precambrian. Major disfocations and WA M
oec