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Chicavango Dhelfa Sprmposzum

An Outline of the Vegetation of the Okavango
Drainage System

P. A SMITH, Ministry of Agriculiure, Maun

Introduction

The Okavango drainage sysiem, a part of the Kalahari hvdrographic basin, consists

of:

(a] Upper Okavango: the catchment of the Cubango and Cuite Rivers in Angola

ib) Namibian section: the Okavango River between Mucusso and Mohembo

i) Panhandle: the Okavango River and Swamp between Mohembeo and the Delia

[dy Delta: all arcas liable 1o flooding within the Gomare and Thamalakane
fault-troughs

(&) Howet River

(M Makgadikgadi Depression,

At Fig. 1, the system and part of its surrounds are divided into sones, cach
containing one or more main vegetation types. These zones represent simplified
versions of vegetation maps that have already been published. No such informartion 1s
readily available for the Namibian section which is left blank. Seven zones are
selected for deseription. Some important data on their physical background are listed
below:

T FPreneipal rioer
T
Mearn annual l Comhactizity
Fone radnfall Altitude Length | Dercent | Gradeent | micromfios!
i Ll km 1w o1
1 1260413500 171071 830 35 120 1: 300 4.2/8
2 BGOS1 340 | 1 2001 B10 400 500 1: 800 21/35
3 R20s 860 | 101871 200 540 182 | 1:3000 3a
Mamibian
section i 994./1 018 50 24 1:2 100 36
4 520 |
5 410/ 490 932/ 994 442 6 1:7 130 247102
G 7
7 4727 4000 900/ 932 260 a0 1 ;8 il ?
1727 918 1:1 860 |

The whole sysiem is embedded on Kalahari sand, except that seils in Zone | and
the Cubango part of Zone 2 are derived from crystalline mock.

ZONE 1: UPLAND GRASSLAND

This zone has one main vegetation type, and is found in the area of highest rainfall
and elevation in the Kalahari Basin — on the slopes of the Angolan “Flanalto
Central.” The Cubango River rises here from a network of sponges, but varies from
little more than a series of trickles to a stream, at most, a few metres broad by one
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metre deep. A very steep gradient ensures swift flow af its warters, which are
sparkling-clear and of exceptional purity,

At the sponges where water oores out of black, peaty wurl, grow typical bogland
plants, cg, Xyris, Eripcanten, Genlirea and Drosea spp. Surrounding the sponges and
closs 1o the stream herbaceous cover, mostly under one metre in height, forms a thick
miat, rich in variety: Composeies, draceas, Centionacens, Labiatar, Fuigcene, Drnbelliferac
Spp., many grasses, sedges, ferns, brackens and some spectacular Disrotis and Palygala,
The small stream dimensions are reflected in a paucity of aquarics with only ane in
any sbundance: the submerged Livwophils ceratophiplioider. Occasional elusters afl
vellow water-lilies (Nymphaca sulphurea ) add colour 10 the seene, A low, shrubby form
of beechwood (Farren sefigna ) dominates the banks, Two heather-like bushes and a
dwarf Syzpgium complete the Jist of riverine woody plants.

In the drier conditions, away from the Cubango, stretch vast fields of grass. Among
the many different kinds to be seen, Loudetia simiplex is the commonest, Trees are scaroe
and stunted. The only woody species best suited o 1his environment are rhizomatous
sulfrutices or shrublets with a large underground steck and several such plants ocour
here, eg, Farinari capensis and Protea tricoplitia,
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ZONE 2: THE “MIOMBO" ZONE

“Miombo™ is a vernacular term widely applied in Central Africa o areas where YIBNYZ)
Brachystegia, fulbernardia and similar trees predominate, This zons contains four main ! i
vegetation types, ranging from dry, deciduous forest throupgh woodlands to wooded
grasslands. Principal trees are:
Brachvsiegee spuciformis, B bakerana, B boehrsi, fulbernardia paniculola, Prefeapris
anisepters, Criplosepalion praudotons,

In the “Miombo,” the Cubango soon becomes a river and descends a massive
half-km in elevation — more than in all the ather zones combined, A chain of rapics
punctuate the whole of this part of it course and the bed i frequently strewn with
boulders.

Almaost from the start, Phragriter munritianus, a reed, appears in a thin fringe a1 the
riversides, together with another tall grass, Pemisetum gloncocladum. A river bank
community develops around the Phragruiter increasing downstreamwards and domin.
ates wherever conditions are sandy enough. A typical profile is illustrated in Fig, 2,
Associated plants in the reed bed (Section 1) are Mitania eordata (erecper) and other
emergents: Folyporon puelchrum, P senepalemse, Commeling macrasfatha, Ethulia cmyzoider
and Kesleleizkya fuetiner. At Section 2, the pool, which is created only where allowed
by the slope, containg water-lilies {Nomiphaca caenulea, N, lotus ), Ludwigia stolmifere,
Lagarosipiton licifolias, Saccinlepis africany and Orpza lingrsiaminate. The commones: plant
in the pool is the legume with long-floating stems, Aeselymomens fuitans. In the upper )
reaches of the zone, where water levels are slightly more stable, ferns | Cpeloserus 7
smtervuptus ), sedges (Cyperus distans, Serrpus muricines) and Floscopa plomsate enter the 5 iE
pool. The three tall grasses at Sections 4, 5 and 7 usually grow in pure stands. Vetineria g
migritana is always at the highest watermark. The majority of plants in this community
are adapted to withstand a wide fluctuation between minimum and maximum water
levels, which, at the end of the zone, seems to be as much as 3 m. Floods are probably
passed in waves and not sustained for long periods,

Swampy conditions are rare on the Cubango itself, but are frequently sbtained ay
dams in the “mulolas” or minor-side drainages. Bullrushes ¢ Tt 1. ), Limnaphyton

and submerged Najes, Ceratoplpdion and Rogl app- are plentiful in the “mulolas,” bue
rare on the main river,
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Swift currenis a1 the rapids establish a niche for some highly-specialised aguatic
rock fora ¢ FPodestemacens and fvdrartachyacene . Elsewhere in the riverbed, no other
aquatics are able to survive, except at the hanks, as already described.

Riveringe woodlands in the Cubango are sparse in this zone, but trees are numerous
locally at the rapids. Bands of Seaveiem gumeense spp. barotsense line some of the lower H
reaches. Other woody species encountered are:

Spzygivm benguellence, 8. cordatum, Phoenix reclinala, Anlidesma venonem, fhus quartin-
ana, Neorosea andongensis, Tareng posswedders, Crofon pyrifolis, Salex subgerrate and
Bequas tivdendror mogadismentanur — all trees; Fiow fpwgmaes, Arice serate —
shrubs and Cantheum henriguesianm, a liane.

The Cuito River rses in the north-east part of the “Miombo” zone, but,
unfortunately, Jittle information is obtainable on this and most of the other large

tributaries.
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FZONE 3: (MOKUSI) AND THE NAMIBIAN SECTION

Ar 1678 latituee, the Cubango flows into the Kalahari sand area, and an alab
duneficld, which extends south as far as the shoulders and western flank of the Delta,
“Oimuramba,” or fossil drainages, he in some interdunal depresions. The main
vegetation 1ypes for the mokusi and mosheshe zones (and the Namibian section ) are
5o similar, that they can all be wreated wgether, Trees on the dunes are Baitiae o
feluraiuga (maokusi), Surtea qfficana (mosheshe), Guibortio colensperma, Plerocarpos angolensis,
FPrevdvlachnostelis mafromeilia, Sothrophiosun africanem, Diefium emgleranen and Comire-
fum peediodes. In the northern parts, mokusi is dominant, and in the southern parts,
mosheshe dominates — probably the result of differences in rainfall,

The Phragmiter community outlined earlier carries on here toa, and, in fact, well
into the Delta. Along the line, a few extra plants join in: Momass pegra, Echimochion
stugming, Sesbanie cinerascens, Aeschwiomene smifoties and  fpemoss rubmr Alter Dinico,
competition is faced with papyrus, which is reported 1o be very prevalent in the lower
Cuite Valley. The link between the Culto and panhandle papyrus populations is
tenuous, however, and is only mainained as a sporadic fringe fronting the reedbeds.

Swamp development on the Cubango begins near Tondora, where the river
changes course castwards, and meandering increases, Initially, it 15 confined to small
sites at backwaters, omuramba and tributary junctions. Berween Mucusso and Popa
Falls, a large outcrop of quartzite crosses the river’s path, forcing it into wildly-
braided channels berween wooded islands. In places, eg. at Andara, pars of this
rocky barrier act as weirs, sufficiently stabilising water levels 1o permit growth of
ferns, sedges and other swamp aquatics at the sides,

Berween Tondoro and Andara, many of the riverine trees so familiar in the Delta
mike their debut near the Cubango, such as Deesgeres mespdiformes, Garcns laergstonei,
Hyphaene palm, Kigelta pinrata, Sclerocarva caffis, Acagae rigrescens, Frour speomorns and F
furker. Closer w the water's edge, Spoupton pumesmae s, barotiense and Phomiz palm are
the species mostly seen at the few sites favourable for tree growth,

Grasslands and wooded terraces separate the river from the mainland proper, in a
walley which is consistently narrow until broadening appreciably at Tondoro, Groves
of mongongo [ Rinredendron reutanend } are notable at the mainland ecotones with the
highest terraces. In the rest of the wvalley, trees and bushes of Combretocene and
Mimaosoedeae | Lopuminasae | families are commonest.
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ZONE 5: PANHANDLE AND DELTA

Soon after crossing the international boundary, the Okavango enters & complex of
perennial and seasonal swamp and floodplain. The perennial swamps are always
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under water and never dry out. At the other exireme, the Nocdplains are areas liable
te inundation, which, when flooded, remain so only for part of a year ar a time,
Seasonal swamps are the intermediae category, Lists of plants found in, or close o,
these wetlands in the panhandle and Delia are given in Tables 1-3,

The Pasagmetes mawriians community, after having dominated more than 1000 km
of riverbank, is ousted by papyrus in the upper parts of the panhandle, The outer
sections become widely dispersed; Vetiverie now marks the limits of the seasonal
swamp, but is rare and confined 1o the upper Delta and panhandle. AMercanthidism

e Lok

i Fyfiel

=00n becomes a major dominant in i own right. Aesehymemene fludtens switches 1o a R % %‘ o T
channel-liner in the lower perennial swamp. Although thus shorn, reedbeds persis F = T % : =
along the Okavango/ Ngogha banks, but cease to be very noticeable bevond the Boro = = é B ES 3 a0
Junction, Relict patches survive on the Thaoge as far as Seokgwe, \ mE o ow bz SH S e B
: i N T R B B
Perennial swamp T e S = R T e
R rr— " ; = 3 = Fw o@ & & -

There are five important eommunities in the perennial swamp: papyrus in the g = - 4 E : % g £ f g
deeper waters, Mucarthidion in the shallow-flooded sites, and between these twa, e § : 353 : £
. : = o : - = B e ' - I

another species of reed, Phragmites australis, bullrush (7 Cypha latifolia app. eapensis} and s B il S

Pyereus communities acour,

Papyrus is a giant scdge, producing leafless culms (or stems), 4 m ol fram
perennial rhizomes. It grows so quickly — culms are replaced every three months —
and so densely, that rhizomes get entangled and form a mat. New plants pile on wap
ol old and mats thicken with their own debris and sediments trapped from the water,
They can build up to such an extent on banks, that channel-flow is raised to a higher
level than in the swamp alengside. Insofar as rhizome-ends in the upper lavers and at
the edges can move freely bevond the grip of this mat, the latter can be said to be
floating. On the whaole, however, mats are usually so compact and heavy, that they
remain firmly ledged on top of the substrare,

Papyrus beds ocoupy bands of varving width beside major channels to the limits
shown in Fig. 3. The greates expanses are in the lower panhandle and above the
MNygogha blockage, Towards the downstream limits on open rivers, mats attenuate
into fringes and culms reduce o 1-2 m before the plant disappears completely, On
moribund rivers (eg, Thaoge above Gomare, Gomoti), papyrus chokes the riverbed
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salidly, but does not spread onte the banks or bevond. Elsewhere in the swamp, it i T i I : | :
found in circular patches at the edges of its distribution. T i M } 5 ! |

Although sometimes growing in pure stands, papyrus beds often contain varying 2 i ~ 1 e i .
admixtures of competitor plants (e.g., reeds, Miscanthsdtur, bullrush) Among a large o e e L 3
number of smaller associates, the more plentiful species are a fern {e.g., Crelosorus & — - i 5 - H P
mierrupitus), Polsgoren tadchnem and various Cormelraceae. ‘@ Bt 2

Papyrus is restricted o low-conduetivity waters — not exceeding 45360 microm- 34 — /Ll ;
hos/em ™1, except in moribund and abandoned channels, Waters emerging from iis = | ' _ELikE
swamps are much less turbid than those entering them. These facts sugpest tha . T ESEE'E NI
papyrus plays an important role in the treatment of suspended solids. . s - n R BEfile [

Although able to tolerate a wide range of hydrological regimes, papyrus is best £ J @ E E Toud = :
developed in perennial waters that vary little berween minimum and TR T ; d 2 X 5 E‘ F & i EE‘E F E:| :
levels. It is & good indicator of perennial swamp, but does not accupy all the desper s - = " C— =

waters therein. A possible explanation for this is that Okavango papyrus appears to
reproduce only vegetatively, becayse seedlings have not et been found in the Delia,
This may limit its ability 1o expand, except along channels,

Perennial and seasonal swamp
The other perennial swamp-dominants also extend far into the regularly.
inundated parts of the seasonal swamp. Phragmites autralis reedbeds grow best in
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sluggish waters of medium depth, and are prominent around mudi.]_w: edges and ar
channel-sides away from the papyrus area, They are !?aﬂ:clularly nana:ah]u_ on the
Thamalakane betwesn the Santantadibe and :!";nru Junctions, and a]::-ng_stdt: [.h!.
moribund Thaocge. Less abvious, bul more extensively i.'.!]itﬂt_:luil:d., are arcas in wl""-'h
individual planis are widely separated from cach other in f;url?- open waters, At 5 m,
this reed is the tallest of the swamp herbaceous plants, and it has the deepest and
t system. .

m?‘l.%g:;:!ﬁ;m; is scarce in the panhandle near the ka'angn_: bue large felds start
vie with papwvrus on the Mgogha, They become a serious c,hallr_ng_\e: o .tht:
Moanachira, where they ultimately take over almost completely. At its prime
expression, this grass, 33 m high, grows in de_-m?a_-,]y-pagjkccl _!L:mck&; and is almost
impossible to walk through, It has long, spike-like, cylindrical l::ew.cg. Hul:-lund the
apen waters behind papyrus, a reticulated pattern of Miscanthidium “ribbons suggest
that it colonises deposits of sediments 1rickling through from the chu_:;ha. I enjovs a
very wide distribution throughout the Delta, and is usually found in pure stands,

I Bamnnel-sides.
exﬁ’]ﬁ;;t?:m the least abundant of the taller dominants, but are commen luca_[!'!.l
around madiba and pools, channel corners and backwaters, They ﬂmn-.ush mostly in
the “middle”™ swamps where beds line reaches of the lower Moanachira and Boro

v e Santantadibe, :
R.LE';;:-!::L:E communities are very varim:il; i)u;:jmtur; in both perennial :;.::

| swamp. In the former, mats of short sedges float among open wi

mi-::];?td b sﬁbmm‘gcd or Moating-leaved aqua:ig.. The sedge Prorews mitids E.:ﬂ.[
typifies this community. Other sedges, ex, Cyper mdicaulis, Scerpus cubensis and a grass,
Leersia friese, also float in mats, which are often colonised _hy a small JnF:DCl:n-'r_rrclus
plant, Drarera madagascariomsi, Ameng the aguatics, Srarenia schreberi and ""'—Im-"'f?m
eamulza are the commonest {loating-leaved plants, _:Lln:d undcrn.(‘m..h, submerged .-\-q_l-lrm
pectinata, Ceratoffpdium demernon and Iq.l:aru:r;r:hﬁan. ificifalius grow in palchcs__,.ﬂ. thick
layer of plant detritus is found on the bed in this community, and when diswurbed,
releases gas-bubbles. Thinly present are rooted emergents: reed, !Jul_rush..u:hcr sedges,
particularly Elsacharis spp, and grasses (Sacciolepds spp. and Enec.ﬁ:;-:a.rl!'mmdn). C]g.:uds of
peat-like matter can be seen at the surface in places, and they are utilised by Xyrds and
Uﬁ;ﬁnﬁrgmding into its seasonal swamp-form, this open-water community loses
many of the species noted above. Nmphoes caerulea becomes the more abundant plant,
Floating sedge and grass mats are replaced in the shallnw:r_ waters by emergent
plants, notably Fenicm repens, Orpza fongistaminata, Leesda hexandra (gmlssu],
Rhynchospora, Fimbeistplis and Furena spp. (sedges), The submerged plants are restricted
to only the deepest parts of the scasonal swamp. Floating-leaved aquatics, besices the
Nymphaes, now include more Polamopeion thunbergi, Nymphoides indica and Caldesia
reniformes. The emergent sedges, Eleacharis, continue to be an important element,

Freus verruculosa, a shrubby tree, is widespread on sites slightly elevated abﬂ“. water
level in the lower perennial and regularly-inundated seasonal swamps. It is also

b tin a variety of smaller sizes, ] ;

: Il.‘l.un;i!lnn:malning gﬁer parts of the stasonal swamp, two sedges, _Smpu.: mlrirm!l.r_f a.m]
Chperus articulatis, are overwhelmingly dominant art most sites. Besides being
conspicuous in the open-water communities, wgettrer or singly, they form vast
sedgeficlds throughout the Delta. They are very similar in appearance and height
(range 1-2 m), both having leafless, cylindrical, delurk-g'n:cn culms vnl:lz_i small
inflorescences at the tip. This mmmunit;;ndubbcd “Slﬁ” ::as mt:nn}rlmo}cl-;:.;ﬁ:he—
especiall dongus, C denudatus and Paniciem repens, but the extent 1o w ¥
mmpa};u?mnminanu varies considerably. Many “Sica” fields on the periphery
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of the seasonal swamp

ire very dense and stands are correspondingly pure, As the
space between individus

il plants widens, so the community becomes more diverse
Floodplains

Floodplains are mostly grasslands and border all island and mainland edges with
the swamps, While they oeeur mestly beyond the seasonal swamp, same Noodplains
commence directly from rivers ar perennial swamp — especially in the panhanele,
The wettest types are coversd by Vossea, Echivochisa, Leersia, Oryzs, Aevoteras and
Faspatum spp. The driest have either o lawen-cover {Cynadon dactyfon ) or terraces of such
tall spg. as Myperrhemia uf and Cymbopogon evcasares, Borde ring the perennial swam p. &
“red band" is common and includes Andropogon, Serghastrum and Fudadia pip. Following
at higher ground, dense swards of fmperata olindrice are found. The sandier,
well-watered floodplains are dominated by Eragrostis inamoen, E tapgaia, Setaria
angustgfaia and Trachypogen rpieatus, Saline soils are indicated by Sporoboli sfvcabuy, 5
femelfus and a sedge, Cpperns faevigatus. Broad-ranging floodplain grasses are Ssaria
ancefs amel Chlords payana,

Rivers, melapo and watercourses

As in the Angolan and Namibian sections, the major rivers in the upper Delta and
panhandle are largely devoidl of bed vegetation. Aquatics there are restricted 16 sides,
sheltered bays and corner sanebanks. Deep sites are sought by Eichhar Ratans,
Potamageion octandies, Nymphaes Jotws and Ceratophylium, Najas and Lagarosipleon spp.
Cut-off river sections are filled with Trapa natans. Throughout bath the perennial and
scasonal swamps, Fossta cusprdats, a floating grass, and MNymphaea caerulen are
ubiguitous ar channel.sides.

As soon as waters become cleaser and velocities reduced in the
the following submerged aquarics begin to invade dverbeds:

Ratala myriaphylloide;, Nesaeo crassicmelis O
ceratoplyiiniges and Wiemersa schoeinfurthii,

Rotals beds, especially, dominate seasnnal melapa,
shallower reaches and occasionally o Wiemeie Some melapo are so broad, the
vegetation becomes more & modified version of the swampy, open-water communi-
ties, with water-lilies, Nomypiioides and Folamogelon thunbergii particularly to the fore.

In ephemeral watercourses, such as the lower Thaoge and Mogohelo Rivers,
emergents, such as Pofygonem, flourish more than any other type.

The major Tactors governing riverbed aquatics are clearly: current
depth, turbidity {light penetration ) and water level fluetuation,

lower papyeus areas,
el wlitfolia, {1 muricaly, Limrophiiia

giving way only to Limnoghdia at

velooity, water

Madiba

In the apen waters of large madiba, where waves prevent growth of floating-leaved
plants, masses of Mgjar and Lagararphon colonise the bed 1o depths of 3 m and more.
At the sides, water-lilies, Trape, Flescharir and “Siea” bands shield apen-water and

bank communities similar 1o those alrcady described. The smaller madiba are usually
smaothered by water-lilies,

Islands and mainland edges

Island and mainland boundaries with flocdplains are usually markeed by a tree-line
{or by other woody plants). Trees which are widely distributed throughout the Delta
and panhandle comprise most of those listed in Table 1 (i} (c}, and they can be
ranked fairly predictably according to their preferences for water supply, €E,
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Lonchneerpues capassa, which has a rt:]a1i1..r'4?|1_f' smn]_] demand, EFJP‘ﬁlam ;ni":':!'i':"-’:ti]f :::
then only on the highest elevations of _Lglands in the ]/:I:n'rm!a_ swm: B bu s eny
r_'-::mmrrn. in the drier seasonal swamp Ilsl-‘!f\dﬁ. Many Ls]andh_ mn t FJEtH:I'InJI: d
wetter seasonal swamps have a thick riparian \.vuu{llnnd. which, |.r:|’:|d ew p m?l:lla:
developed into forest, but their composition is usually \‘Tr‘;}%n:m_ ";T:T;d !
Hyphaens palm and Acage ngreicms nE‘t:n_uc::ur in pure st?'..nr.-ji. : Rk p R e
hvbrid Spzpgium are found CIC]LLSI'L'g._'l:I- wnhln.thc perennial s'r;jam].:-. ::xctpth sl
3.1'1:.;;5. Ficur permeculoss and  Vernoria amyedaiing (2 shrub) |: Ma:mns.:; Er_- . .;;-
perennial and wetter seasonal swamp island edges, fhwy, Conbretus, aplenus d[:::.
Dngpyras shrubs and herbs of Amarantfecess and Acanthacese are common in =
un’LIi'::r::l::La feature throughowt the Delta and are particalarly mnflr“.u“‘ln-lhc
sepsonal swamp  and floodplains, They nft.t::n CATFY mugh hﬂoud]} xr:_'gz::;n:rr:,
including, especially, the small tree Eucles divomoren and elimbing shrw frares
tomenlose,

Mainland : . 5
Relicts of a former, more extensive swamp system are obviows in [ht.wh.tre o FJ-H_-
Delta mainland {including the centres of large island ma.:'ﬁr.sjl. The main vegetation
".P'P“'-'<j5 a mosaic of grassland, woodland and wooded {iree/shrub) grassland. Principal
nera are: i
% Trees: Acacia, Borcia, Colophospermum, Conibretwon, Lonchocarpus, Terminalia ane
Arriphes. )
Shrubs: dcacia, Dichrosachys, Greeoia, Rhus, Xenenea, Maptenus and shrub-forms of
trees listed above. - . .
Girasses: dristids, Cenchrus, Digitaria, Schwudte, Stepagrostis and Urochilva,

ZONE 6: (MOGONONO) AND THE BOTETI RIVER

iz is & zone of wooded [(tree/shrub) grassland, andltwultypcs of dunes mnrsll.luu:
thl:ﬂ]];;:mm'.: LFANSVErsE, h[1_1mmnr_-k1_,- dunes and longitndinal d.LlEH:‘S about .zﬂﬂ_m
apart. Mogonone { Taminalia serigen ), both as a tree or shrub, dominates the sandier
dune erests and deacias, the bases, Other plants are mosheshe, PKTIGMWW%MM;
Lemchocarpus, Cratim, Besesa — trees, Rhus, Grewis, Acacia, Xomenta, Craton, i an
Commiphera — shrubs, and Aresteds, Eragrostis, Anthephore a.lsld Triraphir — prases,

The Boteli section contains only riverine-type vegetation and swamps are absent.
The dominant riverbank community is Phrepriles australes, and large _ree(lhtlcds are
common in the upper reaches, especially just below the Thamn]aka..nc junction and
near Chanogha, In the lower reaches they become sparﬁer._lqul: revive again in full
force 1o surround “Lake” Xauw, “Sica™ and hulru.!h communities are also present, but
Miscanthidiem is absent. A small, relict papyrus fringe lines the river below Samadupe
Bridge. The riverbed vegetation is similar to the Delta sc;asurlmi swamp channels, %

Acasia tortilis lower terraces are prominent alﬂngsidc_thr. river in the upper reaches,
Higher terraces here have a dense Sansevéeria deserti storey under an erratically-
developed riparian woodland. Isolated, individual Dvospyres mespiliformis, f?amma
foongstomer and  Kigelie ponnato are seen, but _ﬁ\rf._-,u'inc Lress are mostly Aeaca smé
Combretum imberbe, Casrine tranmgalemses, Termunalta sevceea, me.ﬁmm n::a,m;m an
Fiziphuy muerenate. Below Bushman Pits and near Khumaga, the l::‘ec-]lll'u: is very tl‘url.l1
and only a few tall specimens are interspersed between d:na.: thorn thickets of Asacta
and Dickrostachys — vegetation induced by livestock overgrazing,
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ZONE 7: MAKGADIKGADI DEPRESSION

The natural sutlet of the Boteti is into Nrowepwe Pan, which is linked 1o Sua Pan,
The latter i= more strictly part of the eastern Makgadikgadi drainage system, formed
by the Mata, Semowane, Moseise, Lepashe and Mosupa Rivers, The eastern
Makgadikgadi drainage is the only other actively-operating svstem in the Kalahari
Basin, but cannot be considersd as part of the Okavango, although they share the
same terminal sink.

MNtwetwe Pan is 100 saline 1o SUpport any vegetation at all,
semi-desert plant community of Sperebelus ane e
succulent Susede flumesa, These, in turn, Eive way 1o higher grownd of fringing durnes
covered by Cwneden lawn grasses. Small, damp depressions ameng the dunes contain
reed (Phragmites eustralic), a sedge (Seerpur marttizaus ) and an aguatic Altermanthers with

Dichanthium and Paricen grasses. The main and more extensive Pan border behined 1he
dunes is grassland in which,

again, Spoebelus and Odyssen grasses are common,
tegether with Artdtida, Crmbspagon, Chrysapogen, Erageostis, Cenchrus and Sehwmidtia s
Scattered tree-clumps oceur on raised bummocks where bachakh,
Altizte trees and Hyphaene parlms growe,

It is encircled by a
Poncirervis grasses and a

Acecra, Terminaleg,

Outline of vegetation: summary

The Ckavango drviand area contains a wide spectrum of vegetation types, ranging
from semi-desert, halophytic and upland grasslands of edaphic formation, 1o
grasslands, bush, scrub, thicket, woodlands and forests of climatie formatien, In the
wetland part of the system, there are relatively stable rverine communities on the ane
hand, and unstable, perennial and seasonal swamp foodplain and ephemeral
watercourse types on the other. The significant feature in the wetland group is the
predaminance of the reed genus Phragmiter, over almost three-quarters of the wial
1727 km length of the principal river. It is only in the Delta that this pattern of
uniformity is broken, Gradient alone eannot be blamed, becawse the Boteti has a
flatter slope than the Delta. Obviously, the topography or landform is primarily
responsible, because the Dielta is the only zone lacking a sufficiently incised valley 1o
keep the system's flow within narrow limits. The absence of high banks in the Delta
prevents an orderly transition between the two different reed species. In the swamps
which result in the interval, papyrus is the dominant plant
with papyrus are known to have very erratic flow regimes, which have caused
disruptions throughouwt the Delia ecosvstem, The question of whether thes: changes
have been brought abour by papyrus itself, by sediment transpor problems, by
seismicity or by any other cause, awaits further investigation, The effect of these
changes on plant communities is svidenced by many anomalies in their pattesns of
distribution. To sort them cut requires knowledge of the history of their environment

and such information is sometimes difficult o obuain for the Delta, especially s
intenor regions.

initiallv. Rivers associated

“Indicator plants™

Certain plants have very specific requirements which make them useful indicators
of a narrow range of environmental factors, Phoenix palm and papyrus thrive and
multiply only where a permanently-high water table exists. This condition can only
be met in the semi-arid climate of the Delta by perennial swamp. Established planes
will survive subsequent dessication for a lmited period, but for so long as they are
able to live in a changed environment, they provide proof of the former existence of
perennial swamp conditions. Papyrus, being an herbaceous plant, responds more
quickly to changes than Pheemix, a woody plant.
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Distribution of Mhaeiy and papyrus

The areas pr:_w_ntl_}' n::.r_'|;;u|)i.|.‘.d h}l thizse P]u:llx are illuztrated in F:ig. 3. The Thaoge
River used to flow into Lake Ngami until c. 1884, Perennial swamps used 1o extend to
at least as far south as Dobe Drift, but have now retreated o above Gomare, These
facts are well known, but using the Phoerey line as a guide, Fig, 3 shows that perennial
swamps on the Thaoge achieved a greater degree of consolidation than is apparent
elsewhere in the Delt today.

On the Boro and Xudum Rivers, Sesnir and papyrus have reached the same limits
of distribution, suggesting that perennial swamp expansion beyvond these points has
been halted for some time — enabling the slower palm 1o catch up with the sedge,
This idea is corroborated by the fact thar Ellenberger, in his 1931 survey, found that
papyrus on the Boro was limited to the same area in which it is found woday.

The simsation in the Ngogha network is very interesting, because papyrus has far
outstripped the Phosix line along all its outlets. A photograph taken by Stigand
{19237 of an island on the Ngogha, shows one small clump of short Fhoemz and a
Miscanthigiam bank. Today, that island-front is a mass of tall Pheso with such a thick
papyrus fringe, it is almost impossible 10 gel onto the beach. It is obvious tha
perennial swamp consolidation in this region bas only begun during this century,
Stigand was informed by Jocal residents that the Ngogha was merely a shallow
malapo, while the Thaoge was a major river,

The changes in regimes on papyrus-lined rvers previously referred o, are
associated on the Thaoge and Ngogha, with papyrus debris blockages, bue, as already
intimared, the causes of chang\u are, as yel, nol well understood. It would seem that
the Ngogha blockage upstream of the Mborogha junction is responsible for the
aver-extension of papyrus on the Goroold, and it conversion from a major owtlen 1w a
moribund river. The Ngogha blockage s now thremening the supply of the
Moanachira River. It is considered that the key to an understanding of most of the
changes ocourring in the Delta today, lies within the investigation of the causes of
blockages.

TABLE 1
Trees of the Delta and panhandle: rivering and swamp
areas, floodplain and island/ mainland edges

1. Found merty at island edges within the perennial and seasonal swamps

{a} Semi-aguatic: perennial swamps only:
Ekebergia capensis Phoenix reclinata
Rbwr quartiniana sar. quartiniana Spzygium guineense X cordaiiun

(hyirid)
{) Semi-aguatic: perennial and seasonal swamps

Fiaus verruculosa

(c) Other
Aeacra palpentt Acacts karroo
Acacta nigrercens Albizee harveyi
Alliizin versicolmr Antidesma venanem
Berchemia diseolor Cartssa edulis
Casrine transvaalensis Croton mepalobotrys
Dnivspyres mespaliformes Fizus urket
Ficus sycomorus Garcimie limmg stoner
Hiyplraeme bepuellensic var. Kigelia pinnata
peniTicoss Selerocarya caffra
Lonchocarpais capasia
i
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2. Found mestly at Aeodplain-cdges with the mainland

Avacea eeroloba {graffoe
Acaria hebeclada

Acacra sieberana var. woodiy
Clapfospermum maopare
Gardenia spateltfolio
Arzyphuc mucrenale

3, Found at miscellaneous sites
Acacia leuderiizit

Bosoin albilnnca

Commiphore sf

Fonehosarpus relsie

4, Found very rarely

Burkea african

Combretum aprailafm
Fuplorbin ingens

Lannea suehimanne e tomeniors
O deisirefloea

FPuevocarpus angelenss

5. Found ey in the upper panhandle

Acaeia albida (islands)

Cassine aethiopeea (islands and
mainland-edge]

Syzypinm guineense ssp, barolisise
(semi-aguatic)

Mote:

Acacsa flecki

Acaces jorivlis spp. heterecantha
and ipp. speracaspa

Combretieny fmberbe

Termunalia sericea

A dansenia digetata
(rambrelum hererosnse
Euclea divinarum
Feitophorum africanum

Cassine matabelica
Combretum zephere
Kerken acuminata

Ochne Pulchre
Falrastegma thenningit
Ricinodendron raulanenit

Aeacia hebeclade s
chobrensic (islands)
Ries quarimiana var.
zambesica [islands)

i2) At Sections {1{c) and 2} it is emphasised that some trees listed as occurring mostly
at island edges were often at Noodplain edges and e verie.
{b) Some of the ssp. listed at 2, 5 and 4 are mainland “strays.”

TABLE 2

Shrubs and other woody ssp. of the Delia and panhandle:
riverine and swamp area, floodplain and

island/mainland-edges
1. Semi-aquatic or aquatic
Frous capreifolia Frews pygmaen
Hibiseus diversafolucs 15p. rivularis Myrica serrata
Ruehner exsueeas Tacazzen apieulate

05

—




| ENE DI DO MBS DD DED 0NN BON AER NS

2. Island and mainland-edges
B mshinia macrartha
Cembretum albopinctalum
Cammihora gfricena ar.
rebrrflora
Capperis tememtnis
Diaspwros Ivcioides
Ehrelia coerulea
Grrewwer Sacodor
Crreaia flavenscens
Lentana angelensis
Maytemus feteraphpelin
Pavetia lasiopeplus
Plumbago zeplanio
Rhur temuineris
Trizalvaia allmi
Femanra amygdaling
Ximenia gmericana

3. Creepers and lianes
Clemates brachiata
Cloveartus hirsuins
Cynanchecn schirtaglasum
Coymnema ayivesive

Samimum feminee
Rknicersus tridentala

4. Upper panhandle only
Canthmm hellense {climber)
Mimpez pigrs (aguatic)
FPavetla assimilis (shrub)

Borcin mossambicensis
Combretum sp.

Cordia oralis
Dichrostachys cineren
Ekretia amoma
Flacourtia idice
Crreznin flava

Grrewnia sohansti
Markihamea acminale
Maytenr semegalensis
Prylianthus retioufatus
Rbus yrosder var. graciis
Securinega mires
Fanpmeria infausia
Nimenea caffra

Clematopisis seabiwiifolia

Conmi by etiimn moerambicens

Gongrothkarnss divaricatus

Hippoeratea qfricana car.
righardiatia

Pergularia daemai

Sarcostemms viminale

C:'!mpﬂ's dmoenra (shrub)
(Incoba spamosae (shrub)

TABLE 3
Aquatic herbs and ferns of the Delta and panhandle:

riverine and swamp arca and foodplains
{excluding “pan” species, grasses and scdges)
1. Free-floating: leaves on or above surface

Azolla pinnala var. africers
Lemna sp. (trisuca)
(Riceiocarpus natans (Liverwort))

2. Free-floating: Submerged
Aldronenda pesteclosa

Litrieularia falios

Ultricadarsa reflexa var. ref@exn

Lerma perpusiila
Sprirodeln polyrhiza

Ultriewlaria benjaminians
Utriculzria inflexa
Ultrieularia stellaris
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Partly emergent:
Ultricularia ereneric
Lltrtcularie mibba wap, pibda
and sgp. exedela
Utriculeria nebulite

5. Rooted: submerged

Ceratopteris thaletroides
(also emergent)

Ceratophylion demernem {also free-
floating below surface)

Eicfhornia ratans

Limnaphali ceratofiylinides

Wajas pectinata

(Ntedin faenensis

Otedia alfenfolm

fotata myreapplloider

Wiesneria scliverfurtfin

4, Rooted: Floating-leaved
Frasenta sehreders

Mymiphaea lofis

Myphordes brevtpedicelinte
Nymphioides thunbergiang
Fotamogeton Smbergds

5, Hooted: Floating-stemmed
Aeschynomene flutbars

6, Rooted: Emergent
Adenasteremi caffrum
Alternanihera sersilis
Ammanng prisuriana
Caperonta sermta
Cammsitna diffisa
Commeltng macrospatha
Crasmeephaium piordifbiim
Dirasera madepascarsensis
Enlophen laltlabris
Floseopa plomerate
Huabernaria schimprerans
Hygrogfiln frminellnides
Limnoghpton angolense

Ludtwzgen abyssinica
Ludeongea leplocarfa

Ludieigia falusires

Melanthern seandemns sap,
madagarcariemsds

Didenlandia lancifalta

Okavange Delia Srmposien

Utriculeria seandens
(Chare and Nitella s,

(aigac}

Laparasiphon ilicfolis
Lemngghrle mdiza
Nesasa erassicanlis
Oitelia muricata
Potpmugetan trichoides
Faliimeria asthiogren

Caldesia renj

Nymphaes caenles
Nymphoides srdiica
Potemagetan sehowecrfiertin
Trafia nafans var. it

dpomoes aipualio

Alternanthera nodyflora
Ammannis baceifera
Burnatia ennemnidra
Centeiln asatica
Carmmeling fludaliles
Commeiing zambesica
Cyelasorus interrupiig
Ethulia conpzoides
Eulaphea sp.
Hiberarta flicornis
Hydracotple werficeliate
Kosteletzkya buettnen
Leawremberimia repens ssp
brachppods
Ludurigia erecla
Ladwigia ectovaliis sf.
brevisepale
Ludwigta stolongfera

Migralepen spelunsn
Femtodon rentander
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FProlygorum {embaturn
Polygorum salicifolium
Palygonurm sirigosum
Rbampfircarpa fistulaga
Senecio strictyfolis
Torenia thousrst)

Xyris capensis

Ayris slraminea

7. Semi-woody
A eschyromene arirtata var, mistala
Seshanta cinerasess

Seshanra mearophplla

8. Creepers
Casptha filiformis
Criseuts caperiris
Tpomoea nibens
Figne luteols

Folygoraom polchoum
Foiygorum senegelensis
Prenostachys coeriilea
Senecio lefocefihaiis

Typrka latefolia 15p. capensis
Thelypteris comfTuems

Xyris rehmannit

Aeschyromene tndica

Sechania hispanosa var.
bispenoss

Seshamia rosirate

Clrsampelor mucronete
Cheneata auigtralis

Mikania cordata

TAELE 4

Grasses and sedges of the Delta and panhandle:
Riverine and swamp areas, floodplain
and island /mainland -edges

1. Found in perennial swamps
Grasses

Pantcn kymentochifum

Sedges

Cyperus papyris
Websteria confervaider

2. Found in perennial and seasonal swamps

Grasses
Ihiplackne giganten

Echinochiog stagnirg
Leersia freesis

Fanicum paroifolium
FPanteurn subalbidim
Farpalum scrobiculatens
Phragmiter oustralis
Sacctolepsis afriama
Vossin cuspidiz

Echinochioa holubit

(? prvramidalis)
Erwchryser palitda
Leersia hexandra
FPanteum repens
Paspalidium platyrefiaches
Pennisetim glawcocladion
FPhragmites mauritians
Seacciolepsis o a
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Sedges
Carex engnata
Cyperus arizenlaius

Coyfeertis digilatios Sfs, ouriConius

Cppers nwdteauiis
Eleacharis aoutangule
Fimbriatples competata
Fugrena strrela
Pyevews minale
Pyereus pelysiachyod
Srirfrs ol

Sl
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Cladium marisa s5b. jamaicense

Cpprerus denudatis var. demedatics
Cyperis papyrul

Flsachares dulets

Fusrena pubescens

Futrena umbellota

Prrereus nitedios

Rhynchospora africana

Serpas inelinatis

% Found in seasonal swamps and floodplains

(rrasses

A groceras macrm
Andropogon heellersis

Hrachraria dirg
Brachiaria megulesa
Cymbefagon excanains
Dhigitaria gviesit
Eragrasiis lapfinde
Eragrastis sarmemlosa
Eulalia genicinta
Hyparrhenia nifa
Fanicum coloratm
Setaria anceps
Setaria sphacelatn
Sorghastrum friesii
Sparabatus decladsr
Sperebalus tenellus
Trichoneura grandigiumis

Sedges

Cyperis alapecuroides
Cyperas dives

Cyperas imbricafis

Crypreries fofigus
Cyperus maaclalus

Eleochares alzaprrfras
Eleocharis margmulala
Elencharis varregala
Fimbristylis dichotome
Fimbristylis bisumbellata
Kyllinga srecta var. erecta
Kylltnga evecta var, inlricala
Pyerews asthiogs

Pyereus untolotdes
Rynchospora perrieri

Andropogon et
Arigtida pensiformes sif
wrelisatsche
Brachiaria humidiesla
Chioris gy
Digpitaria debalis
Eragrostis inamaena
Eragroslis namequensis
Eraprostas stafifie
Hemarthria altissma
Tmperata eylinidreca
FPanicum dregezni
Setaria angustifolia
Sorghuom verticaliiflonur
Sporobaius affican
Sporabalis specatus
Trachppogon specaiug
Vetiveria nigretans

Cyperas compresst

Cyprerus denudatus ver,
ApraerasfarTanT

Cyperus lnsvigatus

Cyprerues fomgus v, temug{Torus

Cyperus musinHERgensLs s,
il gens s

Elencharis intricata

Elgacharis migrescens

Fimbristylts sp.

Fombristples squarrosa

Fuireng ciliarts

Lipocarpha atra

Pyereus flavescens

Rhynehospara holoschoenatdes
Scrrpuis isalgfrsis
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Sefrpus marilimes
Sroraes unnodis
Seleria fleruosa
Scleria s

4. Found in floodplains and islands
Grasses

Aristica merddiemals

Bothriechlon irseudfin

Daciylueteniun: agpyptim

Digitarin ertantha

Eragrostis rigidior

Eragrostss uircose

Hyperthelia dicsolutn

Stipagraris uniplumis

Sedges

Aulbostylis barbata
Cyprerus arreabilis
Covperus flgens
Cyferns ronndbr
Fimbristylts hespeduia
Merisaw hamulenes
Mfarraws daxifTons
Seerfues ruricinie

5. Found on islands (including “pans™)
Grasses

Andropogen gapars
Aristida stipatais ssp. stifilaia
EBrachearia deflexa
Chioris wirgata
Cymbaselarin sagittifolia
Digitarea perrotleit
Diplackns fusca
Elymandra grailata
Enterphagon maonaciyes
Eragrostis eilanensis
Eragrastis miperba
O plismens burmanris
Faniamm moaxtram
Fogonartiina squarrose
Sefemadita kelaharimsns
Setaria palitdefiue
Spersbofur fimbriatus
Sporobelus natalmsis
Stipagrostis Airtyziurm 150,
patuls
Tragur racernemas
Urochloa trichopus

.‘;'n'rp'.'.u h
Sclerin drepeana
Selerin melanomgalela

Aristida palgers

Crnodor dacivion
Lractylnctenium gigantam
Eragrostis pallens
Eragrasio ricoflera
Heterupagon contortus
Sehezachyreum pefferyi

Bulbosiyler burchellts
Coyperie exculentus
Coyperes margariiaoans
Cyprerus zollingeri
Kyllimpe alta
Marisaws squarrosus

FPyerews macrastachyus

Aristida adscensionis
Arestida conpesta
Brachiaria rgropedata
Cemcines ciltaris
Dgiiarin milanjen:
Digisaria veluting
Echimachlon colonum (7 frumemiacsa)
Ermeapomon cenclirorder
Eragrasies aspera
Eragrostis echinochividen
Leptocarydion mlpiastrum
Panicum falafarense
Perotis patens
Rlymchelvirum repens
Schmidtia pappaphoroides
Setaria perliciilate
Sparabolis marentfels
Sporobolier fryramedalis

Tragus berteroriami
Ulrachlog mossambicenses
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Sedges

Cppreres difformis
Mariseors dubous
Pyereus pelophilis
Seirpuas artieulatas

Oaveangs Delta Sympodum

Martsous assimelis
Pyerens chrysanthus
Pyerews prumilis
Sn'rpmjpcnh:a

TABLE 5

Herbs of the Delta and panhandle: floodplains and

island/mainland-edges

{other than grasses, sedges and agquatics)

Islands/ mainland-edges
Atatilon
Acalypha
Aerva
Asparagus
Riepharis
Bidens
Cnssia
Crolalarea
Cyprhosiemma
Dresmudinm
Celycine
Hemizygia
Hoslundia
Hypoestes
Justice
Lecmotis
Lablah
Mamordica
Oetrriem
Pluchen
Ruellia
Sonsevierin
Traumfelta
Wistaduin

Floodplains
A canthosicros
Berpia
Baichnera
Chengpodium
Conyza
Cratevostigma
Crolalaria
Digeiis
Dhacsotes
Enizastemnia
Euphortiia
Gisekin

{genera only)

A chyranifies
Aerotome
Aloe
Barlena
Hiumea
Barreraa
Clarmecar s
Cardraspermicm
Lheclipteris
Gloreosa
Hagmantfos
Hibasous
Hydnora
Indigofera
Kedrostes
Lupinipipiium
Monschma
Nelsoma
Feristrophie
Pupralia
Ruspolia
Trapia
Lirgenea
Fehneria

A lectra
Blumen
Cassia
Clewme
Clorchoras
Crerem
Digercaryun
Dhipeadi
Eclipta
Eriocaulon
Evoleulics
(Crlenus

111




Gnaphalum Gomphocarpus

Heliotropium Hermannia
Hibiscus Hyptis
Ilysanthes Ipomoea
Indigofera Juncus
Kohautia Lightfootia
Limeum Limosella
Lobelia Lophiocarpus
Marsilea Melhania
Melochia Maumulus
Mollugo Monsonia
Nesaea Neohyptis
Nicolasia Nidorella
Oldenlandia Orthanthera
Oxygonum Pavonia
Periglossum Phila
Pollichia Polycarpaea
Polygala Portulaca
Pycnosphaera Pterrococcus
Rhamphicarpa Sesamum
Sesuvium Sebaea
Sida Sonchus
Sopubia Sphaeranthus
Sutera Talinum
Tephrosia Trachyandra
Trianthema Vahiia
Vernonia Vigna
Xanthium Zaleya
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