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CHAPTER 8 — VEGETATION

8.1 INTRODUCTION

The vegetation of the Gorongosa ecosystem and the transect across the Che-
ringoma Plateau to the sea comprises a stepped sequence of moist and dry formations
related to the physiography and climate. Mountain rain forest and arid saline grass-
lands of the Rift floor are juxtaposed within a distance of 22 km. Rain forest covers
the greater part of the Gorongosa massif with montane grassland patches and heath on
the summits. The Midlands support moist, closed Brachystegia (miombo) savannas;
the Cheringoma cuesta a mosaic of moist, closed miombo savanna, extensive ground-
water forests and dambos. Separating the two miombo areas is the Rift Valley trough

with a mosaic of mesic savannas, dry forest, thickets and floodplain grasslands.

The major biomes represented are: Moist Savanna, Forest and the Aquatic
Biomes, and to a lesser extent, Afrotemperate, Arid Savanna, and the Marine littoral
(terms after Tinley 1975, Fig 3). In the phytochorological terms of Monod (1957) the
plant formations belong chiefly to the Angola-Zambezian Domain of the Sudano-
Angolan Region (comprising chiefly the Brachystegia system), the Eastern Forest Do-
main of the Guineo-Congolian Region, the Montane Region, and are in close proximity
to the Southern Subgroup (Bl. Bb) of the arid Sahellian Type in the Zambeze Valley
and Gazaland. Unfortunately the more recent phytochorological treatments of Africa
by White (1965, 1971) and Chapman & White (1971) have made a fundamental error
in combining the southern Sudanian and Sahelian sub-types as one phyto-region, ie.
equivalent to grouping the Moist and Arid Savanna Biomes as one biotic and climo-

edaphic system.

The vegetation map of Africa (AETFAT/UNESCO 1959) at a scale of 1 : 10
million shows five types in the Gorongosa — Cheringoma transect: montane (No 3),
forest savanna mosaic on the coast (No 9), Brachystegia woodland (No \18), undif-
ferentiated dry types (No 20) in the Rift Valley, and mangroves (M). The 1 : 2 million
vegetation map of Mocambique by Pedro & Barbosa (1955) and the 1 : 2,6 million
vegetation map of the Flora Zambeziaca Area by Wild & Barbosa (1967) show 14 vege-
tation types. A number of this complexity of types are, however, merely a change of
species dominants, or aspects of the same formation, and the present author has simpli-
fied these by means of air and ground studies to produce a more accurate depiction of
spatial relations and boundaries of the major vegetation types in Mocambique (and
Map 2 in Smithers & Tello (1976).
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In 1965 the botanist José M. de Aguiar Macedo completed a four month sur-
vey of the vegetation of both Gorongosa National Park (Macedo 1966) and Gorongosa
Mountain (Macedo 1970a, 1970b). Unfortunately a vegetation map with explanatory
text was made for the mountain area alone (Macedo 1970b). His preliminary report
on the vegetation of the national park contains eleven schematic profiles and sections

dealing with conservation especially of the mountain forests.

In the absence of high relief, the normal climatic gradient on the central and
southern coasts of Mocambique is in belts parallel to the coastline with the highest
rainfall, humidity and damped temperature extremes closest to the land-sea junction.
Low rainfall with high extremes and variability occur inland. This sequence superim-
posed on edaphic controls is responsible for the zoned nature of vegetation in the
broad plains region, known as Gazaland, between the Save and Limpopo Rivers. In
the Gorongosa — Cheringoma transect a stepped physiographic sequence parallel to
the coast has resulted in a stepped or disjunct climo-edaphic sequence with moist for-
mations near the coast, dry to arid formations in the Rift Valley trough, and a re-
peat of moist formations on the Midlands west of the Rift. The abrupt rise of the iSO-
lated Gorongosa massif above the Riftward margin of the Midlands results in the

development of orographic rains which provide rain forest conditions on its confines.

Thve physiognomic terms used here follow Tinley (1975). Attention must be
drawn to the persistent misclassification in the literature of the Brachystegia (miom-
bo) formation as open forest (“forét claire’”’) or woodland as opposed to savannas.
As the analysis in this section will show, miombo forms the moist end of the savanna
or wooded grassland climo-edaphic cline between the equatorial rain forest and the
deserts. Botanists seem keen to separate miombo from other savannas apparently on
the criterion of their closed canopy habit. However, mopane and certain acacias
also show the closed canopy habit over large areas in many situations, and the floral

and faunal constituents of miombo are savannoid.

Savanna and veld are duplex systems composed of one or more woody
strata, of greater or lesser density, with a nearly continuous grass groundlayer. By
contrast, grasslands and forest or thicket are either almost purely herbaceous or
woody; they are therefore uniform formations though they show horizontal stratifi-

cation.

The subject of misapplication of successional terminology has been covered
under Process & Response (Chapter 6). However, it should be re-emphasized that ‘the
separation of climatic (climax) and edaphic communities is nonsense, as all communi-
ties are climo-edaphically controlled whether they are influenced or not by factors

such as fire, frost, cultivation or herbivores.
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The greater part of Gorongosa Mountain is covered in rain forest, and this
meets grassland on the slopes, in valley heads, and on the summit areas abruptly, with
little to no ecotone except where rock outcrops support thicket and scrub.

-The Midlands exhibit the greatest area of a single unbroken community; that
of closed miombo savanna, and thus ecotones are minimal and narrow. This contrasts
with the Rift Valley floor where plant communities of diverse physiognomies and
flora are juxtaposed, providing a multiplicity of both sharp and broad ecotones. A
similar situation pertains on the Cheringoma coast. It is significant that where dis-
tinct plant communities such as forest or grassland become reduced to relics, the
ecotone of mixed components on transitional soils broadens to become the major
plant formation or ecosystem. In this way, on the macroscale, transitional biomes
can become new biomes and the original types are left as ever decreasing remnants
or they disappear entirely, though many of their components survive in new combi-

nations.

The plant communities recognized in the montane to mangrove transect are
distinguished by their contrasting physiognomic, structural, and floristic properties.
Composites of these and substrate criteria circumscribe the communities on aerial
photographs where they are expressed as changes in texture and tone. These proper-
ties were used as controls against one another to ensure that a community was not
divided into separate types simply on height, density or canopy spacement alone.
Most of the communities are closely correlated with distinct soils and/or soil mois-
ture gradients. It is appreciated however that whilst conspicuous relations are exhi-
bited between communities and climo-edaphic features, not all species distributions
are incurred by these factors alone, but are also due to competition, shade, dispersal,
fire and biotic influences such grazing and human activities. A clear example, which is due
to grazing pressure, and the “hippo lawns'’ of Cynodon and Digitaria on the Urema

Plains which occur on similar vertisol profiles as tall Setaria and Vetiveria grassiands.

Due to the close juxtaposition of quite different plant communities, such as
dry forest on sand and mopane savanna on clays, from contiguous alternation of
alluvio-catena; few communities are “‘pure’’ due to the overlap of certain compo-
nents on ecotonal intrusions. Thus not all species in a particular community can be
regarded as typical or characteristic. The plant communities recognized are therefore
associations of species having similar requirements and tolerances, implying coinci-
dence of communal and ecological affinities, and interspersed with instrusives or co-

lonists.
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FIG 8.2 ECOSYSTEMS & PLANT COMMUNITIES IN EACH PHYSIOGRAPHIC UNIT OF THE GORONGOSA — CHERINGOMA TRANSECT
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8.2 METHODS AND DATA RECORDED

SAMPLING

It was originally planned to complete representative quantitative analyses, at
a one percent sampling level, of the areas occupied by at least the major plant com-
munities in the ecosystem. This approach had already been initiated on the flood-
plain grasslands of the Rift Valley, which are the key pasture areas for the majority
of the large wildlife concentrations, when terrorist activities intervened, requiring a
jettisoning of the ideal approach for one which would provide examples only of a

large variety of communities.

With the unique occurrence in the transect to the coast of a full spectrum of
systems, and the closure of the western and northern sectors by terrorist occupa-
tion, it was decided to obtain quantitative examples of the plant communities sea-
ward of the Gorongosa ecosystem. No quantitative samples were therefore made of
communities on Gorongosa Mountain, the northern sector of the ecosystem, and the
Ravine forests of the Riftward drainage on the Cheringoma Plateau. Those sampled

are marked by an asterisk on Fig 8.2.

Prior to the initiation of area-based sampling, a large number of methods were
tested in the field, primarily to determine greatest returns for minimal time spent in
view of the fact that the study area consisted of 8.700 km2, and the transect to the
coast, 100 km. These trials were aided by the guidance of Dr. Brian Walker (Botany
Department of the University of Rhodesia, Salisbury, now Professor of Botany at the
University of the Witwatersrand, Johannesburg), whose method of recording feeding
utilization of plants by large herbivores was used throughout the sampling of all com-
munities. The field tests showed that the quadrat and belt transect method, as de-
scribed by Curtis & Cottam (1962) for example, was the most suitable sampling me-
thod as a large area was covered in each sample within a reasonable time. The point
quarter method (Curtis & Cottam 1962) was the most suitable if only woody plants

taller than the field layer were sampled.

Also tested in the field were the merits and demerits of using either random
or systematic sampling in a 12 000 kmZ2 area. Random sampling, even with the aid
of aerial photographs was found to be totally impractical due to the inordinate
amount of time wasted in determining where each point was. Systematic sampling
was thus practised throughout, and though the first point may have been subcon-

ciously chosen those that followed were inevitable and thus unbiased.
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PRESENCE, DENSITY, FREQUENCY

The quadrat and belt transect method described by Curtis & Cottam (1962)
was used to analyse the various strata of all plant communities, from grassiand to

forest, so that results would be comparable.

Trees:

All trees taller than 3 m were counted in plots of 1 ha in savanna, or in 500 m?2
subplots in forest and thicket. Total counts were made of island communities such as
termitaria thickets.

Data Recorded':

Species, height, diameter breast height (dbh at 135 cm above ground level),
and degree of utilization by ungulates (0 to 5). The latter data will be elaborated in
Section 9.5.

Results:

Expressed as: (a) no. of each species (b) Relative Density % (total of one

species/number of total species), and (c) total basal area in cmZ2.

Shrub or Fieldlayer (50 to 300 cm in height):

Sampled by means of total counts in four (1 x 25 m) belts across subplots in
forest and thicket (total area of 100 m2). In the savanna plots of 1 ha the fieldlayer
was sampled by means of five (5 x 20 m) equidistant belts in dense cover and five
{10 x 20 m) in open cover.

Data Recorded:
Species, height, and degree of utilization.

Results:

Expressed as: (a) number of each species, (b) Rela}ive Density % .
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Grass:or Herbaceous Stratum:

Sampled by a minimum of 10 (1 m2) quadrats per 300 m2 subplot in forest
or thicket, and by 30(1 m2) quadrats per hectare at 20 m intervals in savanna and
grassland. In relatively homogenous grasstands 15 (1 m2) quadrats were used in one
hectare or half hectare plots. Where two well-defined layers occur within this stratum,
two sets of readings were made, eg. scrub invasion within a taller grass sward, or tall

weeds in shoﬁ grassland.
Data Recorded:

Species, dominants (in cover-abundance), height and degree of utilization.
Results:

Expressed as: (a) number of quadrats of occurrence, (b) Relative Frequency

% {out of total number of occurrences).
PHYSIOGNOMY AND STRUCTURE

Physiognomy and structure were recorded by means of profile diagrams drawn
to scale along belt transects (Davis & Richards (1933), using measuring poles for hori-
zontal distance between individual trees, and for the height of lower storey compo-
nents. Canopy tree heights were measured by triangulation and cross-checked against
windthrown or elephant — felled trees. Belt transect were 5 x 60 m in forest and

10 x 60 m (up to 200 m) in savannas and across ecotones.

Bisects of thicket were 5 or 10 m wide and for scrub-thicket (eg. fynbos) t or
2 m in width. Sample size was adjusted to the density of cover. In addition, visual
estimates were made to construct cover-stratification diagrams as shown in Cain &
Castro (1959: 223).

PHENOLOGY

Over a period of three to four years the phenophases of woody plants were
recorded on the Midlands and in the Rift Valley, and to a lesser extent on the
Cheringoma Plateau. The phenology of the highest summit grassland, and its asso-
ciated forbs, on Gorongosa Mountain was made once a month over a two year period.

Phenophases recorded for woody plants included: mature leaf (ml) leaf fall { If), bare

89

(ba), new leaf (nl), flowering (fl) fruiting (fr). The occurrence of different stages on
separate trees, or on the same plants, is indicated in the tables by the concurrence of
symbols in a month. A minimum of five specimens of each species in a particular
phase was required for recording a positive occurrence. Rare or inconspicuous species
would have been underscored. Although these data were noted whenever | was in the
field, road traverses of 100 km were made once a month, latitudinally across the eco-

system as far as the Cheringoma divide.

» No data was collected on the following aspects; (1) the number of species in
different phenophases per unit area, (2) quantitative records on similar species in dif-
ferent situations, and (3) the pollinators. Phenological data will be included under the
plant communities of each physiographic feature and then compared under a sepa-
rate heading. Plant foods and cover availability for animals through the annual cycle

is the complementary aspect of plant phenophases.
DISPERSAL

To obtain even a rudimentary understanding of the interrelations and dynamics
of succession and evolutionary tendencies in the development of ecosystems, a know-
ledge of the part played by dispersal agents in different plant communities is funda-

mental.

Methods of dispersal of a large number of plant species were observed but
many others have had to be arbitrarily designated according to their seed morpholo-
gic characteristics. Thus all drupe, berry, and arillate seeds are designated as animal
dispersed, plumed or winged seeds and pods as wind dispersed, and those with explo-
sive dehiscing pods or capsules as active ballists. It is appreciated, however, that many
of these are polychorous, being disseminated by several methods according to cir-
cumstances. Where this is known all agents will be included without attempting to
determine the most important agent. Examples of polychory include the wind blown
pods of Colophospermum mopane which are also carried by sheet and rill wash during
rains and deposited on ebb lines along microrelief features. They can also be
dispersed by animals such as elephant. The succulent tree-euphorbias have explo-
sive capsules which can throw the seeds several meters from the mother plant. These
seeds are furthermore avidly eaten by doves and voided from perches resultingin
these species becoming major components of thicket clumps. Acanthaceae which
have explosive capsules are in addition dispersed by birds once the seeds hé\)e beeny
thrown, and are also found germinating in buffalo dung. Other species with berries may
have to rely on wind dissemination once the berries have dried out. With these

limitations in mind the woody plant components have been used in an attempt
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to characterize various plant communities. The data are illustrated in comparative com-
pound diagrams showing percent occurrence of dispersal types, and the importance of
such methods in each community, by adding the relative density or frequency of the
species involved, where these have been determined. The dispersal classes have been
determined from personal observation and guidance from published data and the books
by Ridley (1930) and Van der Pijl (1972). The classes are noted by capital letters in
brackets after each species and are open to additions or corrections by other workers:
Z = animal-dispersed (zoochory), V = by weight (barochory), Y = water (hydrochory),
W = wind (anemochory), X = by explosive dehiscence and seeds thrown (active auto-
chory or active ballists). A question mark after any of the symbols means that the case

is uncertain.

The succeeding chapters will show the salient part played by the various dis-
persal types in coaction with the animal components in influencing succession and

landscape evolution.
SOIL PROPERTIES AND EDAPHIC FEATURES

Soil pits and auger samples were made in every plant community and quantita-
tively analysed by the Soil Science Department, University of Pretoria for pH (H20),
salinity R (Ohms) and percent effervescence of free carbonates CaCO3 (using dilute
HCI).

LAYOUT

Due to the influence of contiguous surfaces on succession and system interac-
tions, and the influence of adjacent communities on the floristic relations of a commu-
nity, the vegetation of each physiographic feature are dealt with together, following
the same procedure used in previous chapters. Within each feature, however, commu-
nities with similar physiognomy are placed together in order of relative complexity,
from herbaceous communities to forest. The subheadings used within each physiogno-

mic group include:

(a) physiognomy, structure, composition, (b) dispersal, (c) phenology/availability,

(d) environmental factors, (e) succession.

A final section will synthesize the chapter by means of comparative analyses

and floristic relationships of the communities.
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8.3 GORONGOSA MOUNTAIN

With its greater axis longitudinal, the oval form of Gorongosa Mountain rises
steeply from the Midlands between 400 & 500 m to over 1 800 m. This presents two
major faces to the elements, a northern and western xerocline comprising equator-
facing rainshadow (lee) slopes, and a southern and eastern mesocline of poleward-
facing and rainward (windward) slopes. A NE—SW diagonal marks the transition from
one to the other. This has resulted in aspect and altitudinal assymetry of the rain fo-
rest lower margin; from 500 m on the mesocline to the 1 200 m contour on the xero-
cline, where the lower margins extend down stream gorges linking with the riverine
strips of the Midlands and Rift Valley. Dry savannas, more typical of the valleys and
drier areas of the miombo system occur in the xerocline, with thickets on colluvium
or talus materials of mixed composition. The mesocline savanna and thickets meet the
lower margins of the rain forest usually abruptly, accentuated by past and present
shifting cultivation. The upland savannas on the mesocline comprise the moister end
of the miombo system and thus contain species typical of skeletal soils plus others

found nowhere else in the region.

The rainshadow effect caused by the mountain mass is most marked at the
base, and immediately west of the mountain just outside the ecosystem limits. Here,
savanna species typical of the hot low-lying Rift Valley are mixed with miombo or
alternate on the mosaic of sands and clays; the latter supporting the valley species. On
the mesocline, forest is rapidly confined to riverine situations below the 500 m con-
tour and the tall miombo, not yet disturbed by cultivation, contains a woody field-
layer in its grass stratum of forest margin and understorey species.

While only the highest summits above about 1700 m can be defined as mon-
tane, some of the thicket constituents and protea of this zone also occur on the lower
forest margins and stream slopes of the mesoclines between 800 and 900 m. The sum-
mit grasslands are entirely separated from those of the lowlands by rainforest except
at one small site on a west-facing spur immediately adjacent to Gogogo,the highest
peak. Only on this one narrow spur can veld fires from the Midlands occasionally as-
cend and ignite the highest summit grassland. Otherwise summit grassland are burnt

by tribal hunters or possibly by lightning induced fires.

Gorongosa Mountain is unique in that the greater part is covered by rain-
forest and the least proportion by grass or treeveld, the converse of most African

mountains. If areas modified by shifting cultivation on the footslopes are avoided,'a
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PLATE 15 SUMMIT & SLOPE ASPECTS OF GORONGOSA MOUNTAIN

(A}  Gogogo summit area with the highest point on the mountain on the left (1863 m alt.). (B} Gogogo summit under orographic cloud (guti drizzle) with montane grassiand and
Depicting montane grassiand with montane thicket around the base of rock outcrops. scattered Protea gazensis shrubs.
Cyathea tree-fern in the foreground. Zombue summit discernable below fern fronds.

(C) The 100 m high Murombodzi Falls on the southern slopes of the mountain. A perennial tributary of the (D) Rock outcrop communities — arborescent Strelitzia nicolai clumps, and the pedestalied
Nhandare River flanked by riverine high forest. sedge Coleochloa setifera, with hair-like foliage on otherwise bare rockfaces.
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large series of profile transects can be obtained showing altitudinal and aspect gradients
of moisture, physiognomy and species replacement. The main path to the highest
summit area of Gogogo enters the lower margin of rainforest on the mesocline at
about the 800 m contour where tall, large-boled trees form a canopy between 25 and
30 m. As one ascends the spur in the cool shade of the understorey the canopy level
gradually becomes lower and other tree species appear which are mixed with those
most common on the highest forest margins. The montane forest of the highest parts
rarely exceeds 10 m in height and the canopy I‘eaves appear smaller than those of the
lowland forest below. The midslopes are thus a transition zone of mixed forest flora
and fauna, the bird components being the most conspicuous. The upper montane
forest is generally festooned with Usnea lichens and epiphytic orchids and ferns, in-

dicating the zone wreathed longest by cloud.

The exit from montane forest to the summit grasslands is generally abrupt or
through a margin of heaths and cedars. Where the change from forest to grassland is
sudden the impact on the observer is greatest; from humid cool shade with the scent
of leaf litter and the sounds of bird calls to crisp clear air infused with the faint
aromatic perfume of everlastings and a riot of flowering forbs amongst the grasses.
From the dark humidity of the forest one comes out into a chill wind in bright sun-
shine, with mist creeping over nearby peaks and breathtaking vistas of the lowlands
and distant mountains. Such an experience is at once a balm and a rejuvenation to

the whole being for any who live in the adjacent oppressive steaming heat of the

coast lowlands.

From the Gogogo summit plateau on clear days the towering peak of Mhanda
Inselberg and beyond to the west the Inyanga Mountains of Rhodesia can be viewed,
the archipelago of inselbergs towards Tete in the northwest, and the Chimaninani
end of the Great Escarpment in the southwest. To the southeast the Urema Lake and
surrounding flood plain grasslands on the Rift floor are distinct, and in the northeast

the isolated Morrumbala massif at the junction of the Chire and Zambeze Rivers.
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AQUATIC HERB COMMUNITIES

Open water

The submerged rooted and floating aquatics of the cool lotic or lentic waters
on the mountain are unrecorded, but contain a number of species in common with
the bog community described below. Herbaceous species on stream margins in the
upper reaches, attaining 100 cm in height, include: Aeschynomene sp., Cyperaceae,
Dissotis sp., Melastomastrum sp., Restio sp., Rhynchospora rugosa and ferns (Macedo
1970a). A single seasonal tarn or pan occurs on a flat plateau interfluve grassland
in the central part of the mountain east of Zombue summit just above the 1600 m
contour.



Acid bog herb communities of mountain summits & coast high watertable sands

GORONGOSA MT. SUMMIT

Peat moss
Club moss
Grasses

Sedges

Yellow-eye
grass
Pipewort
Rush
Forbs

Sphagnum sp.
Lycopodium carolinianum
Agrostis continuata

+ Andropogon eucomis
Coelachne africana

+ Ischaemum arcuatum
Sacciolepis luciae

Bulbostylis densa
Costularia natalensis
Cyperus holostigma
Cyperus leptocladus
Ficinia filiformis
Fimbristylis hygrophila
Fuirena stricta
Pycreus macranthus

+ Rhynchospora rugosa
Scirpus fluitans

Xyris sp. (KLT 2223, 2293)
Eriocaulon sonderanum
Juncus lomatophyllus
Anagallis gracilipes
Cynorkis anacamptoides
Cyrtanthus tuckii
Dierama pendulum
+ Drosera burkeana
Helichrysum adenocarpum
Laurembergia repens
Lobelia intertexta
Senecio auriculatissimus
Senecio inornatus
Utricularia appendiculata
+ Utricularea livida
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TABLE 8.1

CHERINGOMA COAST

Lycopodium carolinianum
Andropogon eucomis
Ischaemum arcuatum
Oxyrhachis gracillina
Panicum dregeanum
Panicum parvifolium
Panicum subalbidum
Bulbostylis contexta
Bulbostylis pilosa
Cyperus tenax
Fimbristylis dichotoma
Fuirena umbellata
Kyllinga pauciflora
Rhynchospora candida
Rhynchospora rugosa
Rhynchospora triflora

Xyris straminea
Eriocaulon subulatum
Juncus kraussii (or J. maritimus)
Drosera burkeana

Drosera indica
Gentianaceae (KLT 2917)
L.apeirousia erythrantha
Lindernia sp. (KLT 2913)
Lobelia erinus
Mesanthemum africanum
Platycoryne pervillei
Polygala capillaris
Sauvagesia erecta
Utricularia livida
Utricularia subulata

+ = species in common

Proportional Composition

Mountain Sumit Bog

Mosses i 2
Grasses 3;
Sedges 10

Sedge-like herbs 3
Forbs 12

Coastal Bog

N WO o =

Poaceae

Cyperaceae

Xyridaceae
Eriocaulaceae
Juncaceae
Orchidaceae
Amaryllidaceae
Haloragaceae
Primulaceae
Lentibulariaceae

Campanulaceae
Compositae

TABLE 8.2

Reproductive periods of bog and viei herbs on the Gogogo summit

plateau of Gorongosa Mountain {1700—1830 m).

(recorded from 1969 to 1972)

Agrostis continuata
Andropogon eucomis
Coelachne africana
Ischaemum arcuatum
Sacciolepis luciae
Bulbostylis densa
Costularia natalensis
Cyperus holostigma

C. leptocladus

Ficinia filiformis
Fimbristylis hygrophila
Fuirena stricta

Pycreus macranthus
Rhynchospsora rugosa
Scirpus fluitans

Xyris sp. (KLT 2223, 2293)
Eriocaulon sonderanum
Juncus lomatophyllus
Cynorkis anacamptoides
Cyrtanthus tuckii
Laurembergia repens
Anagallis gracilipes
Utricularia.appendiculata
U. livida

Genlisea hispidula

L obelia intertexta
Helichrysum adenocarpum
Senecio auriculatissimus
S. inornatus

I ASSILERIN

+

+ + 4+

14

+

+ 4+ o+ o+ 4+

FM A MJ
+ o+
+ o+
44
+ o+ +
+ o+
+
+ + o+
+ +

e
+ o+
+ o+ +
+ o+
+ o+
e
+ o+
+
+ o+
+ o+
4
+ + o+
-
+ o+

11 20 16 4 1
(99 total
occurrences)
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BOGS & VLEIS

Around valley heads and on stream margins in the summit grasslands, are
springs and oozes which support perennial low herbaceous bog communities, general-
ly less than 50 cm in height. Some are peat bogs dominated by patches of Sphagnum
moss, mixed with sundews and many small mat-forming herbs of rhizomatous, stolo-
niferous and tufted growth form. The more seasonal bogs support pure patches of the
150 cm tall pedestalled sedge Costularia natalensis. The bogs are extremely acid (pH 4)
and are closely related floristically in species, or species equivalents, to the acid coas-
tal bogs on high watertable podsolic sands. Their compositional proportions of mos-
ses, grasses, sedges, cyperoids and forbs are also very similar. Sedges and small forbs
predominate in each. For this reason the components of the montane and lowland
bogs are listed together for comparative purposes (Table 8.2). No saline waters are

known to occur on the mountain.

Phenology

The majority of the bog and vlei components on the highest summit area of
the mountain show a midsummer and autumnal peak in flowering. Some species such
as Lobelia intertexta, which also occurs in the adjacent grasslands, flowers throughout
the year. The spread of the reproductive period of bog herbs may differ annually, de-
pending on the incidence of precipitation, frost, and fire. In two years of monthly
visits to the Gogogo summit area, the red fire lily Cyrtanthus tuckii was only recorded
once, in a consecutive period of three months, following a fire which had burnt off

both grassland and vlei areas.

Environmental factors

Fires are not an annual event on all the summit grassland and vleis of the moun-
tain. Some areas are only burnt once in two or three years. |f the Gogogo summit area
escapes early or midwinter fire started by tribal hunters, fire from the lowlands only
reaches past the narrow spur late in the dry season (September or October) or is ex-

tinguished by orographic rain before it ascends as far as the uppermost slopes.

Frost occurs at night during the midwinter months on flat and concave terrain
of the grasslands, but no data is available on frequency or intensity. At the same alti-
tude in the Inyanga Highlands, 100 km west of Gorongosa, frosts are recorded in June

and July only (Rhodes Estate records) .
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Succession

Natural headward erosion by migrating nickpoints of streams, or more usually
by pipe erosion and the development of sink holes, indicated by lone or clumpted tree
ferns Cyathea dregei, result in the slow elimination of bog and vlei areas. The process
is slow due to the coherence of the peaty soils bound by a dense root mat. Thus vlei
areas remain as perched systems on either side of deep narrow streams which originated
as subsoil drainage. This substrate sequence results in a plant succession which shows
the following stages on the mountain: bog (perennial) — vlei (seasonal) — riverine suf-
frutex stage — shrub stage — forest. The sequence can go from vlei directly to donga
erosion, which is then invaded by woody forest components. Similar gradual or more

rapid successions are shown in the development of herb viei to swamp forest.

ROCKFACES

Communities

The rounded granite rockfaces are covered in radial lines of pure stands of the
pedestalled sedge Coleochloa setifera which attains 100 cm in height and has hair-like
foliage. In greater or lesser abundances, either on the pedestals themselves or in mats,
are associated lichens, ferns, orchids, Aloe arborescens, Crassula argyrophylla, Hypoxis
spp, Vallozia sp, and others. A cycad, Encephalartos sp., is reported from rock out-

crops on the northern rim of the mountain near Inhantete summit.

Phenology

The flowering of three components were recorded: Aloe arborescens (April to
July), Coleochloa setifera (January to March) and Crassula argyrophylla (October to
November). The aloe also occurs as a component of montane thicket and as an epi-

phyte on tree trunks of the forest margins.

Environmental factors

In some sites Coleochloa is sufficiently dense to be burnt off by veld fires,
otherwise rockfaces are never burnt. Most outcrops occur in exposed sites and are
excessively drained and experience a contrasting sequence of precipitation from mist,

direct high insolation, and strong wind.



Poaceae

Cyperaceae

Commelinaceae

Lihaceae

Amarylhidaceae
Hypoxidaceae
Iridaceae

Orchidaceae

Proteaceae
Santalaceae

Caryophyllaceae
Ranunculaceae
Crassulaceae
Papilionoideae

TABLE 8.3

Flowering periods of montane grassland components
on the Gogogo summit area of Gorongosa Mountain (1700— 1840m)
(recorded from 1969 to 1972)

Agrostis continuata
Andropogon eucomis
Andropogon schirensis
Andropogon flabellifer
Aristida recta

Digitaria apiculata
Elionurus argenteus
Eragrostis racemosa
Eragrostis volkensii
Eulaliavillosa

Festuca abyssinica
Festuca costata

Koeleria capensis
Loudetia simplex
Merxmuellera davyi
Microchloa caffra
Monocymbium ceresiiforme
Panicum ecklonii
Panicum inaequilatum
Rhynchelytrum rhodesianum
Setaria anceps

Setaria sphacelata
Sporobolus mauritianus
Sporabolus subtilis
Bulbostylis schoenoides
Bulbostylis macra
Pycreus macranthus
Schoenoxiphium sp. (KLT 2289)
Commelina africana
Commelina diffusa
Cyanotis barbata
Albuca kirkii

Aloe rhodesiana

Dipcadi longifolium
Kniphofia linearifolia
Ledebouria revoluta
Urginea nyasae
Cyrtanthus sp. (KLT 2201}
Hypoxis dregei
Gladiolus sp.

Dierama pendulum
Moraea spathulata
Satyrium neglectum
Satyrium chlorocorys
Protea gazensis

Thesium scabridulum
Thesium sp. (KLT 2526)
Silene burchellii
Knowltonia transvaalensis
Crassula alsinoides
Aeschynomene nodulosa
Argyrolobium rupestre
Crotalaria gazensis
Eriosema buchananii
Eriosema burkei
Eriosema lebrunn
Indigofera cecilii
Indigofera setiflora
Kotschya scaberrima
Lotus wildii

Rhynchosia clivorum
Vigna nervosa

+ +

+ + + + +

<o

+ 4+ +

+ + + + +
++ + 4+ ++FF o+

+
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+ 4+ + + + +
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TABLE 8.3 (continued)

Geraniaceae
Polygalaceae
Apiaceae

Gentianaceae

Lamiaceae
Scrophulariaceae

Dipsacaceae
Campanulaceae

Compositae

Geranium incanum
Polygala ohlendorfiana
Alepidea longifolia
Pimpinella sp. (KLT 2076, 2101)
Sebaea leiostyla
Acrocephalus chirindensis
Alectra sessiliflora
Nemesis montana

Sopubia mannii

Sutera carvalhoi

Scabiosa austroafricana
Cyphia mazoensis

Lobelia chamaedryfolia
Lobelia intertexta
Wahlenbergia virgata
Athrixia rosmarinifolia
Conyza subscaposa
Gerbera ambigua

Senecio erubescens
Senecio swynnertonii
Tolpis capensis

Vernonia natalensis
Helichrysum adenocarpum
Helichrysum buchananii
Helichrysum cephaloideum
Helichrysum gazense
Helichrysum odoratissimum
Helichrysum nitens
Helichrysum nudifolium
Helichrysum pilosellum
Helichrysum setosum

total occurrences
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+
+
+
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L
0
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e
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+
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+
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+
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+
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Succession

The isolated tufts of Coleochloa, whilst not initiating the con-
fluence of root mats, allow such a process to take place. The more horizontal rock-
faces become completely covered by root mats and dense shrub stages of succession
occur, comprising most of the species described under Montane Thicket. On steeper
faces the plant mass can exceed the angle of repose and slumping occurs in patches.
In isolated sites the sequence is: herb mats — suffrutex and shrubs — scrub thicket —
gravity slide — bare rock — repeat of sequence. No sites were found where the woody

cover had attained a forest dimension.
GRASSLAND

The mountain grasslands comprise three main types: montane (> 1700 m) and
submontane (1400 — 1600 m) treated together, and upland (800 — 1400 m). The last
occurs as pu’re swards, only on the benches of the southwest slopes of the mountain,
elsewhere the slopes are wooded to a greater or lesser degree and form part of the

moist extreme of miombo savanna.

Montane grassland

The montane grassland of the Gogogo summit plateau above the 1700 m con-
tour is composed of a dense sward of tufted perennial grass species, with an average
height of 40 ¢cm in the vegetative state and 80 cm when in inflorescence. The striking
feature which separates montane grassland from all the lowland types, except the
dambo or high watertable grasslands on sands, is the abundance of associated forbs
and suffrutices. The large tussocks of Merxmuellera davyi (ex. Danthonia davyi) also
contribute to the distinctiveness of montane grassland physiognomy. The most im-
portant grasses in the Gogogo summit area are Andropogon schirensis, Eragrostis
volkensii, Festuca abyssinica, F. costata and Merxmuellera davyi. The most important

associated forbs are composites (Helichrysum species) and papilionaceous legumes.

Macedo {1970a, 1970b) reports that the grasslands at a lower level, between
1400 and 1600 m on rounded relief of the valley heads in the centre of the mountain,

are dominated by Monocymbium ceresiiforme and Loudetia simplex.
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Twenty four grass species and sixty nine forb species representing twenty
three families were collected over a two year period at monthly intervals from the Go-
gogo summit grassland. Of the latter, composites made up 23%, and papilionaceous
legumes 17% of the total. Nine of the sixteen composites were Helichrysum species.
The montane grass-forb association can therefore be defined as Festuca — Helichrysum
— Pailionoideae grassland the total list of ninety three species appears under the fol-

lowing section Table 8.7).

It is significant that high grass species diversity per unit area, and rich forb and
suffrutex floras, are associated only with acid leached grasslands as exemplified by
montane, upland and moist savanna (eg. miombo), and high watertable (podsolized)
sands in lower rainfall and coastal situations. This contrasts with the low grass species
diversity per unit area, and relatively poor forb flora of grasslands on heavier acid or

alkaline base saturated soils.
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Phenology

Conspicuous mass flowering of one or several species at different times of the
annual cycle is a feature of montane grassland. The succession of aspect dominance

on Gogogo summit comprises:

Compositae: Helichrysum nitens

Liliaceae: Urginea nyasae OCTOBER
Poaceae: Festuca costata JANUARY
Poaceae: Andropogon schirensis

Liliaceae: Knipphofia linearifolia , MARCH
Orchidaceae: Satyrium neglectum

Compositae: Helichrysum cephaloideum

Compositae: Helichrysum buchananii APRIL — MAY

Greatest mass flowering of four species occurred around the time of the autum-
nal equinox in March. In the lower grassland in the centre of the mountain, both grass
dominants Monocymbium and Loudetia showed aspect dominance in the late summer

and early autumn,

Flowers of some species such as Geranium incanum are to be found in almost
every month of the year except when veld fires have occurred. Sedge components of
the grassland are all in full inflorescence in midsummer, and the grasses and compo-
sites show a trimodal peak at the time of the equinoxes and summer soltice, ie. Octo-
ber (vernal), December — January, (aestival) and April {autumnal). The papilionoids
also show three peaks, in July (hibernal), January and April. Forbs that flower only
during the winter season include Helichrysum gazense, Helichrysum odoratissimum,
Kotschya scaberrima, Sebaea leiostyla and Sutera carvalhoi. The three main peaks co-
incide closely with the two radiation peaks near the equinoxes, caused by high cloud
cover values over the intervening summer period, and with the summer solstice at the
peak of the rains and with daylength. A lesser August peak is caused by the occurrence

of fire in the late winter.

The effect of veld fires in stimulating the unseasonal or earlier flush of grass-
land and savanna is well known in Africa (eg. Phillips 1965, West 1965,and their bi-
bliographies). However, fire-induced flush of grasses only occurs where there is suffi-
cient soil moisture; in the arid savannas of Botswana and South West Africa grasslands
may remain bare for several months after fire until the advent of the first rains (Tinley
1966). Out of phase, early flowering of certain grass and forb components was record-
ed in Agust 1971 after a fire at the end of July had burnt the greater part of the Gogo-

go summit area. Flowering specimens confined solely to the burnt areas included the
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grasses Andropogon flabellifer, Elionurus argentens, Koeleria capensis, Michrochloa
caffra, Rhynchelytrum rhodesianum, and the forbs /ndigofera cecilii, Polygala chlen-
dorfiana and Tolpis capensis. Senecio swynnertonii however was flowering equally

abundantly in both burnt and unburnt grassland at the same time (Table 8.3).

Bayer (1955) suggests that fire stimulates early flowering in grassland compo-
nents by heating up the ground,which simulates the increase of soil temperature in the
spring. Bayer points out too, that a large proportion of spring aspect forbs have under-
ground storage organs or have greater ability to obtain moisture and are thus indepen-
dent of the first rains on which the grass components generally rely. Due to these fea-
tures and contrasting seasonal influences, the response of vernal and autumnal forbs
is quite different; the former are stimulated by fire and the latter are generally sup-
pressed. Bayer concludes that the whole behaviour of the spring aspect plants points
to the antiquity of lightning fires as a normal periodic event in the ecology of grass-
lands (see also Komarek 1964, 1965). Lemon (1968) describes the increase of vigour

after fire of certain grassland forbs on the Nyika Plateau in Malawi.
Environmental factors

No climatic data is available from the summit grassland areas, thus the fre-
quency intensity of features such as precipitation fog, drought, and frost are unknown.
The summit areas are subject to frequent orographic fog and drizzle (guti) throughout
the year, especially in spring, summer and autumn, occurring on more than 14 days
per month,and least in May (8 days), as judged by data from the Great Escarpment
on the frontier (Fig4.12). The increased cloudiness and humidity, resulting in de-
creased light intensity and temperature is strikingly expressed by the abundance of
ephiphytes on the crowns and trunks of the montane forest trees near the summit.
Judging by the Inyanga records, frosts can be expected in the summit grasslands in

June and July.

Fire occurrence has been dealt with above in relation to bog and vlei commu-
nities. The influence of fire on flowering of both grasses and the associated spring as-

pect forbs has been noted above.

Intensity of fire is directly dependent on the distribution of precipitation in
any one year. The mountain summits are generally at their driest in September and hot
fires can then extend from the grasslands into the forest margins and through montane
thicket. The only clear evidence that veld fires are reducing forests on their margins
in the entire transect is in the summit areas of Gorongosa Mountain. It seems contradic-

tory that fire in relatively short grasslands in a humid regime should have devastating ef-
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feqt on forest,when in the dry lowlands fire in medium to tall (3—4 m) grasslands has
little or no retarding effect on the long term configuration of existing forests or in
suppressing thicket and forest extension on the coast. The disproportional impact of
fire may be more closely tied to the soil moisture balance regimes in the different
sites rather than abundance of grass fuel or severity of the dry season. This aspect
seems to have been little studied in the detailed longterm investigations on fire in va-

rious parts of Africa, and thus the whole subject remains an open question.

Succession

Over most of the summit areas montane grasslands and forest meet abruptly
without any ecotonal shrub margin. In the heads of the valleys in the central part of
the mountain, grassland is replacing forest as fires burn back their edges. On valley
slopes a scrub zone, of varying width comprising mainly bracken Pteridium aquilinum
and Smilax kraussiana, separates pure grassland from the riverine forest strips. In this
scrub, forest precursors such as Trema orientalis, Maesa lanceolata, Harungana mada-

gascariesis, Dombeya burgessiae and tall ginger plants Zingerberaceae are to be found.

In the summit areas where boulder outcrops occur, tall thickets of pure or
mixed Philippia benguellensis and Widdringtonia nodiflora are interposed between the
grassland and forest, and these are burnt out at intervals long enough to allow regene-

ration to a canopy height of 10 m.

The progressive and retrogressive succession of these zones appear to vacillate
with the occurrence of consecutive years of either high rainfall or drought, the devas-
tation by fire being greatest in the latter. The eroding surfaces are generally being in-
vaded by forest or scrubthicket seral to forest, and grassland is extending on the stable

rounded topography.

Upland grassland

On the southwest slopes of the mountain, dense swards of tufted perennial
grasslands cover bench plateaux between the 800 and 950m contours. These are gene-
rally taller than the montane grassland, averaging 80 cm in height in the vegetative
state. Main components include Loudetia superba, Themeda triandra, Trachypogon
spicatus and Tristachya hispida. On forest margins Cymbopogon validus becomes
dominant and on savanna margins Hyparrhenia filipendula H. tamba, H. variabilis,
Panicum maximum and other species common to the miombo. In most sites on latosols

or on old cultivation sites the grasses Pennisetum purpureum and Melinus sp. form ex-

tensive dense clumps up to 4 m in height.
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Environmental factors

The pure bench grasslands occur on what appear to be soils which are exces-
sively waterlogged after the occurrence of rains and which subsequently become
extremely dry. They are avoided by subsistence cultivators. On the slopes of the
Nhandare River the benchlands have been broken up by mass slumping which indi-
cates a deeply weathered profile on the gabbro geology.

Veld fires burn these grasslands almost every year except when well distributed
rains occur. At one time a thriving beef ranch was maintained on the southwest slopes
of the mountain and one of the most important pasture grasses was Cymbopogon
validus. Under heavy grazing this tufted species, which attains 3 m in height, assumed

a prostrate growth form and became more vegetatively productive.
Succession

These grasslands are climax cover on the bench plateaux, with tension zones
against forest or thicket in moist sites on valley slopes and streambanks, and against
savanna in stoney sites and areas of old cultivation and overgrazing. Slopes and small
scarp areas which may have supported forest in the past, and could be re-invaded by
forest under a regime of fire protection, are indicated by the br<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>