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INTRODUCTION

A. The Scope and Aims of Biogeography.

_ There have heen so many. attempts to define Geograw that one
hesitates before offering an ofinion. 1t is, however, esSential from the
start of a research project to have both a clear conceﬁtlon of the
discipline and of an approach to it otherwise the research lacks both
direction and meanmgz. The prime aim of the Geographer should be
to describe the character of the earth’s surface; to provide a description
of places which is at once precise and well structured but which' also
contains sufficient illumination to present the character of the area.
Clearly such an ideal is far too large for one Person to achieve; no one
persori can encompass and maintain the detail of all aspects of the
earth’s surface as' a whole. Therefore, by force of circumstances,
Geographers become specialists. o

here are a great many specialisms within Geography. Not only

do we distinguish Detween physical geographers and himan %eographers
but we also have numerous diviSions within each of these types;
today we find specialisms_even within individual branches. Given such
diversity it is not surprising_that there should be geographers anxious
to conCentrate on the description of the biological components of the
landscape; such persons are blogeographers. hough all are agreed
as to the main concern of hiogeograp }{ the approaches to and coricepts
of this specialism vary. - Shimwell &9_72) stresses that there are as
many views on how to describe vegetation as there are men willing to
attermpt it. The same may be said of ,blogeo&raphy as a whole.” In
order to place bloge_o?raphy in its position within ?eograph% and the
natural sciences a brief review of the major contribu e Subject
IS appropriate. _ _ . o
Amongst the pioneers of biogeography was Marion Newbiggin
whose Plant and Animal _Geograph% first appeared in 1936, She offers
no concise definition_of hiogedgrap ¥ but her view of the subject may
be_interpreted as being the” study of relationships between plants and
animals and their physical environment. Her primary aim is to identify
“the influence of natural conditions on the distribution and outstanding
features of the %reat terrestrial plant communities and the animals
associated with them” and throughout her work she concentrates on
adaptations to the physical environment, especially to climate. 1t is
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significant that Miss Newbiggin called her book “Plant and Animal
Geography” for the emphasis 1S on individual plants or groups of plants.
This is in" marked contrast to the present emphasis on Vegetation.

_Another widely used standard text is that by Dr” S. R. Eyre
entitled Vegetationand Soils: A World Picture (1963). The change
in emphasis is noteworthy: “Plant” has been replaced by “Vegetation”
in the title. During the thlrt%_years between these textbooks Very few
developments took “place in biogeography and we owe much of the
renewed interest in’ the subject to Exre’s book. However, the book
maintains a fairly traditional approach: this is not harmful in itself,
but no matter how much the author may have wished otherwise it
has helped to continue the concept of the “association hetween climate
and major natural vegetation types. The hook does not present a
clear approach to blogeograph%/, and it is indicative of its time in its
concentration on the Telationships betw,ee,n_vege_taﬂon and soil. Eyre
stresses that we should presume no deterministic attitude —

“The nature of the soil is not determined by vegetation any more

than it is determined by climate: the only point bging made’is that

the nature of the vegetation always has some hearingon the nature
of the soil and vice versa. Vegetation development and soil
development are intimately connected.” -

That such stress on vegetation and soils was characteristic of the
early sixties is further exemplified bP/ the discussion on biogeography
organised by the British Geographical Association in 1964. In_a Presi-
dential Address, Edwards (1964), though by no means neglecting other
features of the environment, stressed that “biogeography is concerned
with the soil/vegetation complex as its central obgectlve.” Eyre at
the same conference went to considerable lengths fo point qut that
biogeographers should be concerned with the”whole vegetation/soils
complex, “Such emphatic statements were a rebellion against the long
eriod in which “climatic determinism” had held sway. Following
lements: (1928&_ vegetation patterns had been regarded &s a reflection
of climatic conditions. Just as geogre(lphy, as a whole began to realise
once again that it should be coricerned with the whole variety of inter-
acting Torces that produce distinctive landscapes, so too hiogeographers
became aware of the numerous forces acting on vegetation. Eyre’s paper
%1964% was one of the first in which the term “ecological” appeared
though it soon became commonplace. As so often occurs, however,
ge_ographers became enmeshed in methodology rather than in their
prime task of describing the earth. Whereas Wilkinson (1963) produced
a short, but highly informative paper in which human and' physical
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asgects of the environment were shown to be inextricably linked,
subsequent papers, both on gzeography as a whole_and blogeographgl in
particular, showed a concentrafion on method. Today the basic fexts
on_blogeography, are based on an ecological, i.e. holistic approach but
their theme s "often obscured in a wealth of methodological detail.
Watts (1197_1) has produced a Iengthx text which_enunciates the “Prin-
uEI,es of Biogeography”. The breadth of illustrative material is breath-
taking but a'shorter freatment of principles and more holistic examples
linking these principles would have achieved more. In Watt’s opinion
the aim of biogeography remains an explanatory account of the distri-
bution of vegetations: . . _ _
“blogeogoraphy which, in seeking to interpret the differential patterns
of distribution amon%?t_organ_lsms and their changing relationships
with each other and their environment hoth in time and place, must
draw upon evidence from a wide range of sources”. ,
The hook achieves a notable aim: that of illustrating the necessity for a
wide approach if landscapes, biological or otherwise, are to be described
and understood. _
TIV% (B_|og_eograth, A Study of Plants in the Ecosphere, 1971) also
stresses the distributional aspects of blogeographty:_ o
“The approach_ to and aim of the subject is geographical in so far
as it is primarily concerned with the distribution (together with
the causes and implications thereof!) of organisms and biological
processes”. . o
Of all the new texts on blo_geograp@( that stress distributional aspects
that of Seddon (Introduction to" Blogeography, 1971) is the most
emphatic. Here there is little attempt at an ecological aPproach, indeed
thﬁ]eewg?ggmhas a distinctly old-fashioned flavour with strong echoes of
“In"the final analysis, however, it is the concern, with the spatial
organisation of living things that distinguishes blo_geo?raphy, and
therefore on(ljy when information is expressed in relation to territorial
occurrence does, it become demonstrably geographical”.
Such an approach is too narrow. It is much letter to describe the
character of an area in the field; to begin with the landscape in
view. and to end with the landscape in mind’s eye; to begin with des-
cription and end with explanatory description. ~ *
 Eyre (1971) has said “pecause of [terminological and methodolo-
gical] problems purely descriptive wrltln?s about ve_getatlon can never
again be entirely satisfying”. ‘One suspects this is said with regret, and
one wonders if 1t is the case. | prefer to think not; much depends on
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the quality of description whether this be numerical or literary. Shim-
well’s (1 72%, admirable survey of methods of vegetation description
shows that this is no easy task but can be both intellectually satisfying
and can_provide clear, detailed information about the character of an
area.. His ook stresses floristic description of areas but structural and
physiognomic_descriptions are egually valid, probably more so for the
geographer. Dansereau’s text (1957)  whilst oi)en to many of the critic-
isms discussed ahove, nevertheless states the value of description. Indeed
Dansereau has always been at the forefront of attempts to describe

vegetation structurally.

B. The Study Area. N

~ The concensus of contemporary opinion, however, would regard
biogeography as being concerned with the distribution of biological
organisms, and this study should have an ecological bias. | prefer to
give distribution second ‘place and regiard my primary objective as the
explanatory description of the vegetative part of the landscape. This
does not mean that a map of distributions is not required from the
outset. It is a valuable part of the description but such a map can
only come_from careful field and laboratory descriptions. Consequently,
the’ first aim of this study of the Inyanga area is to provide an essay
in description and only “secondly t0 provide an explanation of the
distributions of the various vegetation units. _

_Some comment should be made on the, choice of study area.
Basically this concems the variety of vegetation types in thé area;
within Rhodesia many_ different ve?etatlon types are found but each
extends over a very wide area. Only in the ‘mountains_ of the eastern
border region are” several different t}/pes found within a restricted
area. In addition, if one wishes to study the history of vegetational
development one requires suitable sites and such siteS are only found
in a few areas, notably in the Inyan%a Mountains. These mountains
occupy an extensive tract to the north of Umtali and the study area
lies In the central part of these mountains between latitudes 18°00’S
and 18°36°S. A considerable ﬁ_roportlon of this study area lies within
the _Inﬁanga National Park which was originally a private holding of
Cecil Rhodes. Today the Park, which covers an area of 25000 ha
is administered by the Rhodesian Department of National Parks and
Wildlife Mana%ement and is a popular tourist centre with both Rho-
desians and with visitors from outsice the country.

10



2.

THE VEGETATION OF THE INYANGA AREA

A, Techniques of Mapping and Description.

. The Use of Air Photographs. The primary mapping of the
vegetation of the Inyanga Area was done from an_alkl_sm of air photographs
viewed stereoscopically. Subsequent field descriptions of the structure
and physiognomy were made and finally the "vegetation units were
described floristically. . . _

The use of air photographs in vegetation studies dates from about
1920 but since then conSicerable developments have been made and
modern techniques are refined and accurate. The vertical air ghoto-
graphs of the Inyanga Area were taken from a height of about 360 m
in 1969 and have an average scale of 1:25000. "As a result of the
extremely varied relief of thie area marked distortions of scale occur
so that great care had to be taken to obtain the necessary scale adjust-
ments. There are several characteristics of the photograph$ which permit
the identification of areas of like vegetation and allow the classification
and mapping of units of vegetation. The principal characteristics of
such value are described below:

Tone s the various shades of grey on the black and white Photo-
graphs, These are a result of the different degrees of light
reflection_by the several vegetations, and indeed by different
species. For example, in some woodlands Cussonia 'spp.. occur
and their characteristic light colour is easily dlstm?mshable
on ho,tographs of 1:10 000 or less. As a general rule the taller
ana thicker the ,undergrowth In “grassland” areas, the darker
the tone. Leaf Size and texture also affect tone; large, smooth
shiny leaves often qive greater reflection, and a waxy leaf
surface may increase the reflection of light by as much as
15 per cent.

Texture s the degree of roughness or smoothness evident on the vege-
tation stand under examination. It is the product of several
factors_ including shape of tree crowns, leaf texture and
branching habit.” At a scale of 1:25 000 textures are mamlr a
result of variations in tree height, of the occurrence of low
shrubs in g%rassland, and other similar variables. Pure grass-
lands and Torest plantations have a relatively smooth texture,
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Pattern

Shadow

Shape

Crown
Closure

is a result of environmental factors such as slope and hiotic
activity. It can be valuable since it is often possible to dis-
tinguish patterns produced by clearance and subsequent growth.

can be an aid in vegetation mapping since it may help in the
estimation of tree heights but 1t is also a disadvantage since
shadow produced by “spurs and ridges darken and “obscure
other areas of vegetation.

relates to the outline of the object recorded on the photograph.
This can change with position; a tree near the edge of one
photograph maP/ appear to have an entirely different shape
In the"centre of the adjoining, overlaﬁplng photo?rap.h. Tree
crowns vary in shape considerably. The crowns of rain forest
or tropical forest trees are oftén Iargﬂe, round and reqular
whereas those of savannah may be flat-topped and are_ often
wreqular. Conifers have small,” conical crowns though in old
age they may become almost round.

may be defined as the proportion of a stand which is. covered
by the crowns of trees. ItS exact measurement is difficult but
may be attempted, in three ways. A crown density scale ma
be Used in which samples of known density are compared wit
the area under study. The matching is difficult and the results
inaccurate. Another method is to Use a transparent dot-grid
device. In this technique the number of dots falling on trees
Is expressed as a proportion of the total number of dots. For
example if 20 out of 25 dots fall on trees then there is a
crown closure of 80 per cent. Care should be taken to avoid
use of the edPes of the photograph where scale distortions
are considerable. The method adopted in this study was that
devised by Sisam (1947) in which the photograph’is divided
into very narrow sections or very small squares. Squares of 1
mm were used and the numberof squares wholly covered by
tree crowns was then expressed as a percentage of all squares
over a stand. Absolute percentages were not used but the
relative difference between various stands was of interest.

Using these characteristics, units of vegetation were defined and de-

limited.

A vegetation unit is any demonstrably different area of vegetation

and can

erefore be a type, sub-type or variant. It is a general ex-

pression for any area of vegetation under discussion. The first division
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of the vegetation is into broad tYpes of which there are five: Grassland,
Forest, Woodland, Bush/Shrubland and Plantation. These are each
divided into sub-types on the basis of finer divisions of tone, texture, etc.
than were used fo dlStIﬂgUISh the broad types. Within any one sub-
type variations are bound to occur; for example, though the overall
photographic impression is similar within an area, trees may be slightly
smaller in one part of the sub-type: these units of variation are theréfore

TABLE |.

Six categories of criteria to be applied to a structural description of
vegetation, (after Dansereau, 1951)

1 LIFE FORM 4 FUNCTION

T Trees deciduous

F Shrubs

semideciduous

Ve

<<
—

Herbs

evergreen
M Bryoids
evergreen-succulent
E Epiphytes or evergreen leafless
5 LEAF SP@RE AND SIZE
L @_ Lianas n needle or spine
2 SIZE g 0 graminoid
t tall (T:min 25m.)
(F:2-8m.) a medium or small
(H:min. 2m.)
m medium (T: 10-25m ) h broad
(FH 6,5-2m.)
\ d
(M : min 10cm) compoun
i low {T:8-10m.) q O thalloid

(FH .max 50cm )
(M max 10cm)

6 LEAF TEXTURE

3 COVERAGE filmy
b barren or very sparse
discontinuous membranous
P in tufts or groups
C continuous
sclerophyll

succulent; or fungoid
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known as variants. Such termm_olog¥ has heen evolved so as to avoid
any genetic implications. Consideration of the ecological status of a
vegetation unit follows after it has been classified on the grounds of
strlicture and physiognomy.

I, Field Investigations. From the analysis of the air photogi_ra hs
a_provisional, vegetation map was drawn after which it was essential to
check the units in the field. This involved examination of all accessible
boundaries and their modification where necessary. Only a few such
changes had to be made. Following_ this a structural and physmglnomlc
description of each of the major units of vegetation was made. 1t was
not easy to decide on a method of approach.. Over a long Perlod of
time, séveral authors have suggested wa%s in which stricture and
Rhysmgnomy of vegetation may be described but generally their aim
a5 heen to provide a classification of ve?etatlon. he latest attempt
to meet with international approval is thaf of Fosberg_(l%Q who has
divided vegetation into three groups: Closed vegetation, Open vege-
tation and~Sparse vegetation. These are then divided into thirty-one
cateqories. This clasSification has been adapted for the Rhodesian
situdtion by Boulton and Woodall (1972) and this amended scheme
was fried in the Inyanga Area. It was found, however, that the des-
criptions for each category of vegetation were not sufficiently full and
that little more was galned than had already been recognised from
the air photographs. Rather than use descriptions from a Classification
| therefore [ooked for a flexible system of description per se. The
method outlined by Dansereau (1951) was the one eventually chosen.
Of his method Dansereau says that he would “emphasise the “fact that
no causal factors need be Considered, such as particular edaphic or
climatic conditions . . . My principal objective IS to devise a method
of recording and plotting vegetation”, Vegetation description may be
based on structure, function, Composition and dynamics, each of which

he defines as follows:

Structure s the organization in space of the individuals composing
avegetation type or association,

Function  “essentially centres about,mpr_pholog1y, behaviour and
duration of organs, or periodicity”. The most emphasis
Is usually placéd on the vegetative parts of the Plant %0
that the function may be described as, for example, ever-
green or deciduous.

14



Composition “is best shown by a complete list of all species present”
but he goes onto state that this may not always he
advantageous since in long lists the most Significant species
will be hidden. This may be overcome by noting the
abundance of individual Species or by only |IStIn(i the
dominant, abundant or characteristic species in each Tayer.
Dansereau notes that this latter alternative has been used
with great merit by the French in their vegetation maps.

Dynamics  “refers to the serai position of an association”. This refers
to an, association’s status in terms of the climax community,
Le., 1S 1t sub-climax, post-climax, pioneer, etc. Whereas
the other criteria are merely terms of description from
what is visible to the observer, this criterion requires
mt_erBretatlon of the vegetation. As such it does not seem
suitable if one is attempting to avoid “causal factors”.

Of the above criteria only structure and function require little specialised
knowledge; composition “supposes a_knowledge of the flora of an area.
In order"that description and mapping can be done in unfamiliar areas
and by non-botanists Dansereau produced a system of description hased
on structure which includes function as one of its six characteristics
(see Table I for details). In addition to these characteristics sug%ested
by Dansereau six more were added — branching_ habit gllrth at Dreast
height, shape of crown, size of crown, spacing of individuals and growth
form. The actual measures taken are ‘included on the field sheets, an
examXIe of which is given as Appendix 1 .
Ithou_?h such structural descriptions are of great value and, indeed,
help to fulfi] the geographer’s prime aim of descri mtI] the landscape, they
may not aid his understanding of landscape evolution. In order t0
arrive at an explanatory description of the vegetation it is necessary to
have data on the floristic composition. To this end, each of the major
vegetation units were not only examined structurally but also floristically.
In"general this was done by"transect studies, placing aim . quadrat at
at d pre-selected interval. The percentage cover of each species occurring
in a quadrat was noted. Such a procedure was not, of course, possible
in woodland or_forest areas. In these as many species were collected
as possible within the selected area and estimates of their percentage
cover were made. Woodland and forest therefore were examined more
subkectlvely than grasslands. In the case of grasslands, which cover
such a wide area, It was necessary to ensuré that a representative
sample was obtained. For this purpose the grassland areas were divided

15



into numbered squa,res and several were selected randomI}/._ All the
data for each vegetation unit were then examined and the most important,
species appear in the floristic descriptions below.

B. The Vegetation Pattern.

|. Grassland. The most easily identified vegetation units on the air
?hotographs are_the grasslands. These produce & Ilght tone which varies
rom White to light grey. The texture is even and smooth. Two sub-
txpes have been"recogrilsed: those in which no trees occur (A) and
those in which trees are found (B).

Grasslands-without-trees 1(A) are found in several situations and as
a result there are a number of variants. The r%reatest extent of sub-type
A is in the western and northern parts of the study area (vegetafion
unit 1 in FI%. 1) : these areas comprise the gently dissected plateau
area lying between 1800 and 2000 m. Thou% the tone is generally
light this™is disturbed by numerous, very small patches of light grey
tone. Such small areas “represent local Concentrations of Helichrysum
and Pteridium species. Small areas of this grassland also occur in the
eastern section of the map where they are found on the flat, or gently
rounded spurs and summits.

The summit %rasslands_ (2)Loccur on the Inyangani Flateau; the
numerous rocky outcrops beln?_ Outlined by dark-toned,”small to medium
bushes. From” field, investigations these “are known to belong to the
Ericaceae. Also within the summit grasslands are areas of slightly
darker tone and coarser texture. Such areas reflect the increase in
tussocky sedges which occur in hollows.

.. Grasslands-with-trees (1.B.) may also be divided into three variants,
distinguished by the distribution of trees. In ngne of the variants,
however, are trees of major importance. The first variant (3) has
scattered, individual, low trees or bushes and has a park-like appear-
ance. The second variant (4) i again of scattered trees but the spacmg
is slightly closer than in_ vegetation unit 3. Finally there is a grasslan
in which'trees occur in widely spaced clumps (5).

_Though a considerable part of the grasslands was examined in the
field, detailed studies had to be confined in number and these were
selected randomly as indicated above. Two examples of grassland-with-
out-trees were examined. The first occurred at a height of 2 150 m on
steep, though smooth slopes of dolerite. Here the “grassland was of
tussocky grasses. Though the tussocks were closely spaced they were ofL

1 Figures in brackets refer to the vegetation units of Figure 1and of Table 2
16
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TABLE 2

Classification of the Vegetation of Inyanga (units of Fig. 1in brackets)

Types Sub-Types
| Grasslands ~ A. without trees
B. With trees
[ Forests

A Q£I[|mum forest of the 0)

B. With a more open canopym
C. Forest regrowth

D. D(ipse forea%

A of heFdwate(rlz)

e WeS
E. Denefor f bush, and
(sl 0

[1l Woodlands A hOWtodu ed woodlan%f

ppe rees
bs e
rubsq(% g{

\ %rusH/Shrub A Gtgass and
. Ev%n y %nd tone of
Igh bush/shru den5|ty

dant bu
A. Mature
B. Young

V' Plantations

18

Variants
(i) of the plateau (1)
(ii) of the summit 2)

(i Wéter% scattered indivi(ggjal
(ii) Prléggtly denser scatter(4)of

(iii) scattered clumps of t(gses

U SRSttt o 1B
) dsal(?w"[reo LR O

0 aLraer i erﬂ%%'?r”ee"?orté‘?

() gereal dH]aI d(te?]lsle t'ice)% fg?gét

11)



gune a large size, between 15 and 30 cm diameter at the crown (Fig.
a). The hel%ht of the grass was about 50 cm in its flowering condition.
Herbs_are scattered within the grass, generally between 25 and 50 cms
in height. Often, however, the herbs are “smaller, having either a
rosette or a creeping form. Within the %rassland almost pure stands
of fern occur. Thesg are approximately 10 m in height and the cover
IS hlgh at that level. The ground layér is very poor, however, so that
much bare ground occurs.

The second area, at a similar height and again on soils derived
from the underlying dolerite, has shorter grasses with the tussocks also
being conmderablr smaller; the average diameter of the crown is only
8 t0 10 cm. Unlike the R_rewous area very little litter occurs so that
the total cover is not o high. Intermixed” with grasses and herbs are
small shrubs, some with small, needle leaves whereas others have small
to medium %re leaves with a thick covering of hairs. Both these shrubs
have a_height etween 25 and 50 cms and the crown diameter, where
this exists, 1s of the same order. Very often, however, these shrubs are
so spindly that there is no crown.

In the much Iarlger area of grassland-with-trees five sites were
examined. The first of these was on soil derived from ?ranlte. On the
upper Bart of the slope the grasses were short and the fussock diameter
small, between 8 ana 10 cm. The cover was not high and very little
litter lay on the surface. Other herbs did occur, often being large
leaved and rosette in form. Such plants had a thick indumentum and
bore their flowers at a height of about 50 cms. Others, however, had
small, lanceolate leaves and an erect ?rowth form. At the base of the
slope the tussocks became very large, between 50 and 100 cm in diameter,
and the “grasses” up to a metre in height. The cover value was very
hlgh, indeed 100 per cent over most of the valley floor; grasses and
sedges formed over 90 per cent of the cover and the remainder was
composed of herbs about 50 c¢m in height, of erect form and with
alternate, lanceolate leaves approxmatelr 650 sq mm in size. Where
the valley floor and the sIoEes meet 15 a ling, some 2,0 to 3,0 m broad
of bushes between 10 and 15 m in height. The cover value is high and
the ﬁround surface beneath is bare of other vegetation. The husheés have
small to medium-sized leaves and are a silver-grey colour. The crown
diameter of an individual bush is between 1,0 and 15 m. Also at this
situation is a discontinuous line of ferns, again about 10 m in height
and almost devoid of other plants.

The second area that was examined again occurred on a hillside
19



and on sails derived from granite. This grassland, in which the tussocks
were small, about 10 cm across, had occasional scattered shrubs about
10 m in height and with a crown diameter of 50 cm. These shrubs
had broad leaves but others with everﬁreen, needle leaves did occur,
Other herbs were found but the overall cover was not high, beln%_ in
the order of 70 per cent. The ground surface was not hare since a high
litter cover was maintained. _ _

A further site examined was in the Matenderere Valley in the south
of the study area. The soils here were also developed on granite,
although close-by dolerite formed the basis of the hillsides. The' slope
although falrl% steep was smooth. In the past this %rassland had
suffered from burning, probably a year or so earlier, so that there was
very little litter around. The “tussocks of grass were large, up to 50
cm-across and the average height was 10m. .

A sequence through a grassland leading to a fairly damp area
provided. a considerable variation of habitats and a number of exampl_es
of the different kinds of small areas of vegetation to be found. within
one sub-type or variant. The area had not been burned as was evidenced
by a ver%/ high litter content. At the top of the slope the tussocks were
small, about™ 15 ¢m across and the grass was approximately 50 ¢m in
height. As sampling moved downslope the tussocks became Iar%er, t0
between 25 and 30 tm, and the grasses became taller, to 1,0 m. ‘In the
wetter areas the tussocks stood a considerable distance above the ground
level; in the order of 15 to 20 cm above. In the dampest parts sedges
composed the tussocks and these were over 60 cm across. Between the
tussocks bryophytes occurred so that the overall cover value was high. On
the drier, Upper dparts of the slope shrubs occurred, 50 cms in height and
with a_crown diameter of 25-50 cm. These shrubs had medium to
small, sﬂver-gre;g leaves which had a covering of fine hairs. Such shrubs
dlsapPeared & the wetter parts of the slope were reached.

he final area of %rassland-wnh-trees that was studied proved to
have been a recently burned area so that the vegetation was very
?/oung., Tussocks of " grass were not well established whereas other
lowering herbs were frequent. There remained, however, a considerable
area of open ground. The average diameter of the tussocks was only
8 10 10 cm and the grasses only 25 cm in height. The other herbs varied
in aBpearance; some havm% medium to Iarrqe leaves and covering up
to 10 per cent of the quadrat with one plant whereas others had a
small, rosette form. o

[n all of these areas the scattered trees or hushes fell into either
two kinds of indigenous plants or two alien species. The alien species
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were escapes from plantations and were coniferous and wattle. The
indigenous bushes were a broad-leafed, deciduous, and a needle-leaved
evergreen. In both cases of,mdl?enous bushes heights varied from 2,0
to 40 m and the crown diameters were of roughly the same order.
Nowhere do trees of either group occur in-any".appreciable numberl
though the needle-leaved bushes may occur in widely-scattered groups
around rock outcrops. _ _

The two areas of summit grasslands had different structures hoth
from each other and from the remaining areas of grassland. In the
first area, which was a shallow deRressmn runnlngn parallel with the
eastern face of Inyangani at a height of 2460 m, the cover was fairly
high_(c. 70 per cent% and large ‘tussocks 15 to 40 cms across pre-
dominated  (Fig. 5b).” These grasses were tall (1,0 m) and in some
areas provided-a close cover but in others were Separated by 20 to 30
em. In these areas a small, 10 cm high,_herb was found.” This was
broad-leaved and semi-rosette in form. The second area was much
drier and had a low percentage cover fc. 45 per cent). Grasses were
sparse and none of the plants was very tall, avera?m about 10 to 15 cm.

he grasses did not form tussocks, but very small tufts and many plants
occurted as single spikes. _ o _

In Table 1 Appendix 2 the species occurring in the areas studied
are listed with an average percentage cover. Very few differences
between the two sub-divisions of ?rassland are found, and none of
significance. Throughout the grasslands Rhyncheletrum setifolium i
the most commonly™occurring Qrass. Themeda triandra is also found
throughout but nowdiere does it have a_hlqh percentage cover with
the exception of area 2 of the grassland-with-rees. Digitaria maitlandii
also occurs throughout but is more plentiful in the two areas of grassland-
without-trees, This is the result of the greater altitude of these two
areas with the consequent differences in~weather conditions they ex-
perience. Other local differences occur; for example, area 1 has a high
cover of Ficinia filiformis and the most abundant grasses in area 3 are
Rendlia altera and Trlstach%a hispida. _

The species list from the summit grasslands (Table 2, ApPendlx )
not only shows that they are different from other grasslands but also that
the aréas of damg %rassland within them vary “considerably from the
remainder. Area 1 of the summit grasslands has Festuca caprina as the
dominant grass with Cephalaria pungens covering quite a large pro-
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Fig. I1 a2 Grassland without trees, b. Woodland.
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Fig. V a Ericaceous bush of N. Valleys, . Summit Grassland.



portion of the space between tussocks. In the second area of summit
grassland no one species is dominant, The. grasses,occurrmP almost
equally are Elionurus argenteus, Festuca caprina, Panicum eckfonii and
Themeda triandra, whilst'a wide variety of herbs is found.

. Forests. Photo-analysis revealed five sub-types of forest,
majority_of which occur on the eastern side of the Inyariga mountains.
The optimum development of forest is 1A — vegetafion unit 6. This
has a dark-grey tone In %eneral thou?h on closer msPectlon a variety of
tones may e "distinguished among the individual trees, Such variety
Indicates a wide species composition. The emerg{ents are characteristically
I;Ehte_r in tone. The rough texture, which is best described as cauliflowei-
like, is evidence of a variety of tree heights. The canopy is a closed one
with the individual crowns of trees overlapping one another, With the
use of high-power binoculars on the stereoscope it is possible to note
the rounded shape of the tree crowns. ,

The second sub-type (IIB?, vegetation unit 7, has a more open
canopy and although “some tall treeS occur the main canopy layer is
lower than in_ IIA" The vegetation remains, quite dense, however. A
variation of this sub-type (8) has a slightly higher density and tall trees
oceur in clumps. _ o

Within this eastern forest area are vegetation units which appear
to be in various stages of regrowth towards the oPtlmum forest hut the
units have been classified on appearance and not on any ?enetlc con-
Siderations. They have been gr_ouped into one sub-type” (1C) _within
which are three variants. The first consists of those areas in which the
forest has fewer tall trees than the optimum development (9). The
dominant vegetation is a very dense growth of bushes and Tow trees
forming a mosaic with patches of Oﬁtlmum forest. More widespread is
the variant in which the low growth covers a wide area and in which
only clumps of optlmum forest occur (10). Finally there are areas
in which the low-tree growth-form predominates and the tall trees are
scattered throu%outas individuals &Mh o

The fourth sub-type of forest (HD) occurs mainly in Steep head-
water vaIIeYs. The trees are not quite so tall as in thé optimum forest
areas and the crowns are also smaller. The trees are, however, closely
spaced and the canopy is_closed. Although no emergents are visible the
texture is uneven, indicating a variety of tree he|?hts (12), _
_ The final sub-type (HE?, of dende, relatively Tow _growm? ve?etatlo,n
Is believed to be an altitudinal response of the optimum forest. It is
mainly shrubland and small trees intermixed though the shrubs are
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ItaIIer %ri%r; in the shrubland described below. The crowns are also
arger (13).
_Not all of these sub-types and variants could be examined in the
field since there were great problems of access in this very rugged
terrain. An area of the optimum forest (SIIA) was examined (Fig. Ja).
This lay at.a height of apprommatelg 900 m in the valley of the Nya-
mingura River, dand about 60 m above the level of the river. The
threé-fold structure of the forest was clearly seen. In the tree layer the
canopy was at a height of more than 25'm and occasional emergents
occurred.  The individual crowns were large, 7-15 m, and the girih at
breast height 15 m. Branching took place about two-thirds of the
way up the stem, which was erect and without buttresses. These trees
were spaced between 6 and 15 m apart. The shrub layer, which was
between 8 and 10 m, had a high cover value of approximately 60 per
cent and was comPosed of broad-leaved, evergreen shrubs. Branching
began at about half the total height and the stems were about 30 cm
in “diameter. The crowns were about 4 m in width. The herb layer
was extremely dense, and ?ave a cover of almost 100 per cent. "It
consisted of & mixture of tall, broad but lanceolate leaved plants with
a low-growing grass and some ferns. The height range of the herb layer
was therefore Detween 25 cm and 2,0 m. This example of the forest
had a_%reat number of eplthtes; almost everything was covered in moss
and lichens. Lianas were also quite plentiful. The high cover value
of the lower strata is exi)lalned by the presence of Iargie gaps in the
canopy caused by the fall of trees; several such trees lay covered in
undergrowth. _ o

A second area examined was one in which the trees had been
removed and the vegetation was secondary. 1t corresponds most closely
to the low growth form of vegetation unit"11 (IIC(|||E))) (FI?. 3b). The
trees which’ occurred were scattered and relatively small, o onl¥ about
10min he{%ht. The crowns were rounded and approximately 10 m in
diameter. The leaves were medium to broad and the trees evergreen.
The cover value of this layer was low, only 10 per cent. The_ ‘shrub
layer was fairly extensive but it was the herb layer which dominated.
Ferns were quite plentiful throughout but it was & broad-leaved creeper
which was most abundant. The litter layer was very thick, about 12
em, and was further evidence of a lack of human interference for
some considerable time. _ _

A further area of disturbed vePetatlon (11C) was examined further
to the north than the last example and at a height of 1760 m in a
tributary of the Gairezi River. The trees were very closely spaced, no

21



more than 1to 2 m apart, and the stems were quite thin, 15-30 ¢m
in diameter. The trees were for the most part even in age and the
cover about 40 per cent. The height of the canopy was about 8 to 10
m. Occasional Iarger, emergent trees were found which reached heights
of about 20 m and had a girth at breast height of 75 to 100 cm. The
shrub layer had a considerable number of saplings of the larger trees
but needle-leaved everqreen shrubs were falrI%/ common. The ,saﬂlm S,
with their IarPe broad leaves, were no more than 10 to 15 m in height
but the needle-leaved shrubs often reached 10 m. The herb layer was
not thick hut nevertheless a variety did exist; ferns were quite common
together with tussocks of grasses and a creeping plant which had fine,
scale-like leaves arranged close to the stems. " This area corres[)onds
with vegetation unit 9" An area which is reloresentat[ve of the cu_mlps
of larger trees in vegetation unit 10 was also examined in the field.
This was also located in a tributary valley of the Gairezi river and at
a similar height to the last samplé area.” The trees in this area were
much faller, "about 25 m in height and_ the cover was also higher,
approximately 60 per cent, The Crown diameter was 9 m on average
and the girth at breast hel(};ht 10 m. The ground Ia¥er I sparse and
few bushes are found save for a number of saplmgs of the main_forest
trees. Lianas are more abundant in this area and mosses and lichens
abound. A number of emergents occur which have a girth of about
20 m (Fig. 4a). _ _ _

The areas of forest which occur at the heads of steep-sided, tributary
valleys in the western grassland area were also examined (12). Twd
such”areas were studied in which the canopy was between 12 and 22
m in height and_ the cover about 60 per cent. Two sFeues were co-
dominant, one with compound leaves in which the leaflets were small;
the, other had broad, compound leaves. Girth at breast height also
varied in the two sPemes; the broad-leafed had a girth of 90 cm to
1,30 m and the small-leafed 60 to 80 ¢cm. Crown size in the two species
was between 6 and 9 m and the spacing was 15 to 4,7 m. The trunks
were without buttresses. A shrub layér. between 25 and 4,7 m in
height was also evident thougp it was discontinuous and only gave a
cover value of 10 per cent. ‘The crown diameter of such shrubs was
verY small, 50 ¢cm 'to 1,0 m. No herb layer was detected but a few
scattered plants did occur; these were mainly wood-rushes. Mosses and
lichens were common throughout. (Fig. 4b). _

The species list is by no means complete (Table 3, Appendix 2)
but an attempt was made to sam[)_le all the more abundant species and
the dominant species in each location. It will be observed that very few
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species are found in several_ locations. Only Aphloia theiformis, Schef-
flera barteri and Dissotis princeps occur in 'more than one of the areas.
It is significant that with the exception of Dissotis none of the Species
found, In the optimum forest areas are found in the other two areas.
This is again a probable reflection of altitude and climatic conditions.
The other eastern area_and the forests in the valleys of the west do
have some common species, for example, Aphloia and"Shefflera.

I, Woodland. True Woodland is rare in the area of the I,n%/anga
mountains studied, Only one sub-type has been recognised (14) whic
occurs in the northwest and produces a light tone in ‘general on the air
photographs, though with a darker, speckled effect. The texture is
uneven. Trees are low, even dwarf and grow in a markedly clumped
fashion. It is these clumps which provide the speckled effect; the very
light-toned areas between clumps ‘are ones of bare soil. Soil erosion
is rife and qullies are stronglly developed. _ -

Three  areas of woodland were studied in the field, within each
of which several sampling_points, were_taken as was the usual practice
adopted for other vegetation units. Quadrats could not of course be
used for the tree growth but they were used to record the undergrowth.
The structure of the woodlandS was simple (Fig. 2b), there elnﬁ a
dwarf-tree layer: a shrub layer which was very discontinuous and often
extended into the tree layer; and finally a herb layer which was a?am
discontinuous. Though to the northwest of the woodland area the frees
became larger, mamIP/ a result of sheltered valley locations, the _ma{orlty
of trees in ‘the woodfand were very small. The ‘average tree height wes
between 2,0 and 4,0 m. The trees were flat-topped, but irregular_in
outline and theX often leaned over away from the prevailing wind
direction. The ftree crowns were between 2,0 and 30 m in diameter.
In_all the stands under studK the trees were arranged in clumps, these
belnq separated from each other by areas of almost bare ground approxi-
mately 9 m across. Within each clump the tree spacing was irregular,
but bétween 50 cm and 4,5 m.

~Two main shrub_types occurred. One, a needle-leafed evergreen
which was between 50 cm and 2.0 m tall, was discontinugus in its
occurrence. It had a crown diameter of 50 cm to 15 m but the crowns
were very irregular in outline. In some stands this shrub reached
greater heights and became intermixed with the tree layer. The other
shrub was broad-leaved and deciduous with a very ifregular crown.
The most distinguishing feature_of this shrub is its”flowers. which are
very broad in diameter, about 7,5 cm, and though there is an outer
ring of “petals” the main part of the flower is a mass of furry spikes
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The examples of this shrub were very poor indeed; they were generally
very young and tended to be quite gnarled and twisted. Their average
height was approximately 50 cm. ,
The herb layer, 100 50 cm in helqht, was very sparse. It consisted
of graminoid-leaved herbs, and ferns Together with ‘small to medium
leaved plants in which the silver-grey leaves had a thick covering of
fine hairs. These plants were rosette’in"form. Similar plants also occurred
& VGT% small shrubs. All have “everlasting” yellow flowers.
e species list for the areas of woodland examined reveal a very
poor flora’ which is in keeping with the very barren nature of the
round surface beneath and hetween the trees. " (Table 4, Appendix 2).
ith the exception of alien conifers, which have been excluded from
the discussion though they appear in the profile diagram, the trees
were Brachystegia &he SFE_CIGS IS not given since work on the hybrid
nature of these trees is still in Progress). The shrub layer was a mixture
of ericaceous species and Protea ‘Inyangani which was very small and
widely scattered, together with Helichrysum odoratissimum. The herb
layer 'was not greatly dissimilar from the surrounding grasslands except
that it was extremely poor and sparse.

IV.  Bush/Shrubland. Two sub-types have been established base
on the relative density of shrubs. In vegetation unit 15 the tone is
relatively |IEht but has a freckled effect as a result of bushes which
have a “darker tone, %owmg within grassland. Shrubs and grassland
are equally abundant "but this unit was designated as shrubland since
shrubs aré the dominant life-form. In vegefation unit 16 the tone is
predominantly grey as a result of the higher density of bushes and
shrubs. The” textre is relatively even and the hushes are closely
spaced so that the effect is not unilike a fine stippled shading. _

The structure of each is similar, the difference lying in the spacmg
of the bushes. The majority are needle-leaved evergreens about 2,
to 30 m in height, but médium to broad-leaved shrubs also occur.
These again are about 2,0 to 3,0 m in height but the crowns are more
reqular and about 2,0 m across. The total cover at about 2,0 m is very
high so that herbs are rare but where the cover thins slightly there
are ferns at about 05 to 10 m. Along water courses in these areas
tree-ferns stand out ahove the qener_al level of the canopy and are
between 3,0 and 4,0 m in height (Fig. 5b). Occasional conifer trees
also stand above the general level. Lichens are abundant on all bushes.

The most abundant species are Walafrida swynnertonii and Philippia
spp. but Hypericum aethiopicum is also plentiful. H. revolutum and
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Crysanthemoides manilifera also occur. Species of Protea are occasional
and Pteridium aquilinum is found wherever the shrub layer thins
slightly. Widdringtonia cupressoides (whytei) is the only conifer present.

V. Plantations. Plantations are easily identified. Both tone and tex-
ture are even but two sub-types have been recoPnlsed dePendlng on the
height and age of the trees. “The younger trees of the plantations produge
a_lighter tone. The majority of thé plantations are coniferous with
Pinus patula the main speCies grown.
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3.

THE ORIGIN OF THE VEGETATION PATTERN

A. The Environmental Factors. , o
The origin of the vegetation pattern, involves consideration of the
physical environment and” also of the biotic factors which affect the

vegetation. In the Physmal environment climate, topography and soil
aré the dominant factors,

|. Climate. Of the climatic variables temperature and rainfall are
of prime concern, The summit grasslands bear an obvious relationship
with climate; rainfall is greaterand temperatures lower than in the
plateau areas of the west and the dissected country of the east. Montane
grassland with ericaceous species around rock oitcrops, where dralnape
IS better, is the manifestation. The easterly distribution of the forest also
seems to be related to climate. The rainfall to the east of Inyangani is
much higher than it is to the west; compare for example the records
for Inyanga with those for Luleche in Figure 6. Not only is the total
rainfa ?Zreater but the rainy season is longer. During the” rainy season
of 197172 the only month n which no rain was recorded at Luleche
was August, 197" At Inyanga no rainfall was recorded for the months
ofJuI1y, August and September, 1971,
he distribution of the rainfall over the study area closely follows
the trend of the main relief features. The highést rainfall dccurs on
the Inyangani summit plateau and the isohyetS run parallel, with this
platead; a distinct rain Shadow is created by ‘the In¥angan| hill mass so
that the lowest rainfall occurs in the norfhwest of the area which is
that occupied by the Brachystegia woodland. The girasslands therefore
occur in the intermediate “areas although. within_them a pattern is
distinguishable which is associated with rainfall. For example, it was
noted” earlier that in the south of the grasslands, where rainfall is
higher than in the north, Rendlia altera"and Tristachya hispida are
the most abundant species.

Il To ographly. Grasslands, with the exception of summit grass-
lands, tend to be [ocated mainly on areas of infermediate altitude. In
the west of the In%/anga area they occur generally between 1650 m
and 2300 m. (In_the east at 1850'm and below, thie vegetation is some
kind of_forestf) The Brachystegla_ woodland of the northwest is found
at a height of 2060 m buf at this altitude the trees are very stunted
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(see p. 298 and they only reach more normal proportions at heights
below 1850 m. _ _ o

_In the distribution of the vegetation units slope is as important as
altitude. A slope map of the Inyanga area was compiled following the
method of Wentworth (1930). Squares of side 2,54 cms were drawn on
a 1:50 000 map of the area and within each of these squares four
transects were “drawn; one north-south, another east-west and two
diagonals. Along each of these transects the number of contour crossings
was counted. The total number of such crossings per square was
calculated and this figure was divided by the total length of the transects
to give the number of contour crossings per mile. This figure was then
used in the formula outlined b){ Wentworth to give the averag$ angle
of slope. These average slope values were then used to produce the slope
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Fig. VII. Average slope diagram.

map presented as flgure 7. Comparison of this map with the vegetation
map demonstrates that grasslands are confined to areas of gentle slopes,
generally between 7° and 10° whilst forested areas ?enerally lie” on
Steeper sloloes between 16° and 22°. In the southeast of the study area
forest is also found on more gentlr sloping areas. The steepest slopes
are bare rock but the steepest vegetated slopes carry some kind of scrub
or hushland, ?enerally ericaceous. The Brachystegia woodland is found
mdarharea of slightly steeper slopes than the grassland, between 12°
and 14°,

[I Soils, The soils of the Inyanga area as a whole belong to the
Orthoferrallitic Group, part of the Kaolinitic Order of Rhodesian soils
(Thompson, 1965). Orthoferrallitic soils are developed & a result of
climatic factors. Since temperatures are lower, both in their mean and
maxima than in the majority of the country, evaporation is more limited
and the subsoil remaing moist throughout ‘the year. Under such condi-
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tions all l'eserves of weatherable minerals are destroyed and, in addition,
the hl%hly permeable nature of the soil allows it t0 become thoroughly
leached. "Sesquioxides of iron and aluminium remain.

Soil samples taken from the major vegetation units studied were
analysed; greatest attention was paid to the rooting zone but profiles
from the soils developed on the two main parent materials were also
studied (Plate 1), The mechanical analysis of the soil followed the pipette
method (P\l}\)/er 1950) and the organiC fraction was determined by the
method of Walkerley and Black as described in Jackson (1958). The pH
was estimated with a potassium chloride electrode in a_2:1 suspension of
water and soil. The nutrients were leached from the soil with ammonium
chloride and concentrations (in p.p.,m.z measured by absorption spectro-
photometry. The colour notation is that of the Munsell” system. The
results are presented in Table 3,

Though climate is of_qreat importance in the formation of the
Inyanga sils parent materials do have a considerable effect. Dolerite
and ?ramte which form the parent rocks produce very different soils. Those
developed on dolerite were generally below average in sand content but
above average in silt and clay. The organic matter and the pH of those
soils overlying dolerite were &lso hlg}her than those soils on granite which
tended to be higher in the sand Tractions and to be low in both the
finer fractions of the soil and in organic matter.

In addition to the importance of climate and Raren,t material the
type of vegetation also has a marked influence on the soils. The forest
areas, both' the extensive areas in the east and the small patches in the
valleys in_the west, had much hltgher levels of nutrients as did the
summit soils. This 1s a reflection of the higher levels of organic matter
and greater clay content. It is noteworthy that these forést areas are
on granite and ‘the results may be an indication of a closed cycling of
nutrients within the forest areas. This point will be examined [ater.

The summit grasslands have two contrasting soil types. In the
depressions, in which sedges and large tussock grasses occur, Soils are.
highly organic and have a high clay content. The remaining area, ini
which the vegetation is sparse, have & very high coarse-sand fraction and
are low in organic matter. These differences are partl1y a result of changes,
In moisture Supply as a result of changes in slo‘pe. he soil types in the
large area occupled by grasslands are also, arfected b)[/ slope so that
catenas are developed. * Soils vary from, reddish-brown at the top of the
slope to black at the bottom and whilst the organic matter increases
downslope the sand content is reduced.
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Plate 1 Soil Profiles (a) Humic profile of a moist valley site
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The biotic factor in soil formation may also be illustrated. If a
comparison is made between the soils found In areas of optimum forest
and those underlying areas of forest regrowth then it is discovered that
the former have four times the level of calcium, nearly four times as
much ma%nesmm and nearly double the amount of potassium., Accord-
ing fo hoth Nye (1961) and Kenwo_rthY (1970) potassium is a very
mohile element in the_Cycling of nutrients, whereas calcium and mag-
nesium are less so. THis may account for the narrower difference
between the two sites in potassium; nevertheless, the differences are
considerable and show clearly how in a given environment clearance
of vegetation affects the nutrient balance. Even after a considerable
period of regrowth, and an estimate of at least ten ){ears would seem
In_order for the sample area, nutrient levels are well below those of
Virgin’ forest,

The soils on which Brachystegia woodland occurs were examined
and it was found that they tend, as a whole, to be slightly more sandy
than other areas of granitic soils. Their nutrient status’ is, however,
slightly higher than “the Franlte soils under grassland. Within the
Brachystegia area soil samples were taken from under the trees and also
in the bare regions between the clumps. No difference was detected in
either mechanical composition or in nutrient levels in these two areas
but there was_a pronounced structural difference. In the areas between
clumps the soil surface was extremely hard and plate-like; beneath this
soils ‘were moist even in the dry Season. No such structure occurs
within the tree clumps. It would” appear to be a result of compaction
by rain and rapid desiccation, but” whatever its origin this plate-like
surface provides a harrier to plant growth.

IV. Summary

The environmental factors as they affect ve?etatlon may he
examined under two headings (a) at the regilonal_scae and (b) at the
local level. In the former, the moister, cooler climate of the ‘In an%a
area, a result of greater altitude and of position with respect to the
direction of the rain-bearing winds, has produced a ve(]]etatlon distinctly
different from the majority of Rhodesia. Within the Tnyanga area the
R/I|ant cover is in general” more_luxuriant than, for example, on the

iddle or Hl%h Veld. In addition, manY of the species helong to the
more temperate vegetatlons; for example ericaceous species are ex-
tremely abundant; Dracken covers a large pro_Portlon of the area and
the Helichrysum species are very plentiful. Soils in the Inyanga region
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are more weathered but contain more organic matter than the soils of
much of the lower parts of Rhodesia. _ o

At the local level factors of geologx have, directly and indirectly,
had a considerable effect on the vegetation. The dolérite sheet which
has given rise to the Ingan ani mass has not only produced a Rartlc_ular
summit vegetation but by affecting the distribution of rainfall has aided
the development of many kinds of v_eq_etatlon. The dolerite has also
(t;lven rise 10 ste,eﬁ,slopes on which distinct vegetation_types and sub-
ypes occur.  Within the granite area the vegetation is"by no means
uniform and factors such as slope are of great”importance;” thus in the
steeP-S|ded valleys of the smaller tributary streams which abound in the
western part of the area are patches of dense forest,

B. Biotic Factors and Time

Biotic factors are concerned with the role of man in modifying and
ch_aang the vegetation pattern. Clearance by slash and burn iS now
widely accepted "as the cause of savannah grasslands so that if one
wishes to consider the origin of the Inyanga grasslands this should be
taken into account. Three lings of evidencé are available: existing and
recent, archaeological relics and palynolo%lcal evidence. In searching for
present-day evidence of forest clearance the logical area in which to’look
would seem to be the east. It has already been noted that patches of
secondary forest exist and gradations from" forest to grassland have been
recognised. Field data also support the evidence of air photographs.
During an extended field survey in December 1972 large, reqular areas
in which the forest had heen burned were observed on the eastern slopes
of the Inyangani mountains and several of these were beln% Cleared.

Historic evidence visible at the present time includes the distribution
of ruins and terraces both of which are believed to date to about a.d.
1500 (Summers 1958{). The existence of these terraces indicates that a
developed agricultura sometF was established at that time. A map of
the distribufion of these relics reveals a predominantly western and
northern trend. They are almost completely confined t0 the grassland
areas (Fig. 8). Such evidence is not conclusive as to whether or not the
grassland”owes its origin to_clearance. Settlement may_ have taken ?Iace
in the west because Of easier clearance of the ve?etatlon because there
was no forest in that area at the time of settlement.

“In the absence of reliable historical evidence some other method of
tracing past events is required. In Europe and America the vegetational
history of many regions Is now. well established. This has been"achieved
following the “development of pollen analysis. Though developed in
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Fig. VIII,

Scandinavia_in 1916 its use in Southern Africa is of relatively recent
origin and in Rhodesia in particular very little work has beén done.
Since the technique is so new to the country a brief account of the
methods and Ao,rocedures, involved is essential ‘in order that the reader
may more rea |I%/ appreciate the value and limitations of pollen analysis.
.. Techniques of Pollen Analysis. For the creation of seeds in
flowering plants the male and female gametes must fuse. This involves
transfer "ot pollen, which contains the”male gametes, to the carpel in
which the ovule is located. This transfer may occur in two ways—
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(a) by insect and animal transfer, and (b) by wind dlsPersmn. In the
latter Case it is fairly obvious that not all, andindeed only a very small
proportion will reach the stigma. The vast majority will fall ‘to the
ground as ‘ollen raind Under suitable conditions this pollen is pre-
Served.  The pollen produced year by year will_be de;f)osned in Ia)(ers
50 that if a core of soil can be extractéd 1t is possible to follow the pollen
history of the area. Since the, pollen will he a reflection of the lo_lants
within that area at each period in time it is possible to establish a
history of the vegetation of the area. There are, however, numerous
Problems and difficulties and it is essential that the most important of
hese should be discussed.

First, not all pollen is wind-borne; some is carried by insects. In
such a case any pollen falling to the ground will be very local in its
distribution and as such is only of value'in the description of the history
of a local vegetation. Secord, some plant species are more prolific
producers of pollen than others and such species will be over-represented
In a study of the pollen assemblage at any Pomt in the soil core. The
nature of the pollen %ram itself is also important. Some grains are small
and light whereas otfers are large and heavy; the distance th_e%/ may be
carried by the wind will therefore var)é. These difficulties, whic maY e
called perhaps ‘floristich difficulties, should be noted when the analysis
of a pollen assemblage is made.

_ Pollen is only preserved ‘under suitable conditions’. The area on
which the pollen %ram_falls must be both anaerobic and moist; such an
environment therefore is usually acidic. Lake-beds are an ideal location
from which to take a core for anaIYSB and of second |mP0rtance are peat
deposits. In south-central Africa the_ distribution of both lakes and R_eat
IS somewhat scanty but in Rhodesia in the range of relatively high
mountains which form the eastern border areas are a few small areas of
?eat-llke deposits. An important question is whether pollen assembla?es
rom these small deposits yield results which. are representative of the
vegetation of Iar?er areas. "It is ?enerally maintained that lake deposns
are of greatest value in pollen analysis because with their intake of stream
waters “they provide a regional picture. However, if within a relatively
restricted area several cores are taken then it is fair to assume that the
?ollen assemblages do give a valid picture of the vegetational history of
hat small region. 1t iS on this belief that the present interpretation of
the vegetatlon history of the Inyanga region depends.

_ The methods of pollen analysis should now be briefly discussed. The
first stage, once suitable sites have been located, is to take samples from
the deposit. A corer is required which will take soil material from
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precise depths without that sample _belng contaminated by soil from
other levels. In the present study a Hiller borer (Fig. 9) was used which
will take cores from depths of up to 30 m. Each Section of the core is
50 ¢m Ion? and this is protected from contact with other soils by a
revolving plate. For subsequent analysis each 50 cm section of the Core
is divided into suitable lengths — usually of 5 to 10 ¢m, althou?%h in very
detailed work 2 cm samplés may be required (Tomlinson, 1970): in the
Present study the core sections were divided into 8 cm lengths. Each of
hese lengths is carefuIIK stored away from contact with Other samples
until ready for use. Such storage must not be too IongI or the pollen may
be damaged in the dry atmosphere. From each small part of the core
one gram of peat is taken and put through a standard procedure so that
all organic and mineral matter, or at” least as much as possible, is
removed leaving hehind_ the various pollen grains. The method of treat-
ment of the samples varies from one worker to another, much dependmg
on the type of material being analysed. For peat deposits the metho

developed by the Scandinavians is almost universally accepted. A brief
outline of the method used on the Inyanga deposits is given in Appendix
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3. It will be noticed that it includes both acetolysis for the removal of
relslstant organic material and treatment with hydrofluoric acid to remove
silica.

_ Once aslide has been produced, on which one h_oRes there is pollen,
it remains to identify the genera and species to which the pollen grain
belongs. In northern Europe, and now for some South African species
detailed descriptions of the pallen of the flora are available and provided
that one Is conversant with the_termlnololgy used to describe the pollen
%ram an identification of a particular pollen grain is possible. For more
etailed and accurate work It is necessary to compare the unknown grain
with reference graing of the particular sPemes ong suspects it may belong
to. The procedure is not unlike that of the ballistics expert comparing
shells from a gun and indeed comparative microscopes alike to those
used by such experts are often used by pollen anaIY,sts. In Rhodesia hoth
descriptions of pollen grains and a reference collection are Iackln% 50 that
the first task which had to be done for the Inyanga work was the con-
struction of a reference collection. This task is'not complete though the
indicative species have been assembled. Examples of some of the
grains are given in plate I1.

_If the evolution of the vegetation of an area is to be Studied some
idea of the time scale is reguwed. This may be obtained with the aid of
the radio-carbon dating of the peat deposits. Plants during photosyn-
thesis use atmospheric™ carbon which in addition to ordinary carbion
(atomic weight 2% contains radioactive carbon, or radiocarbon, atomic
weight 14 (C14). Plants therefore absorh and huild into their tissues this
Cl4at the same concentration as it occurs in the atmosphere. As soon
as the plant dies no further radiocarbon is added and that alread gresent
in the Plant W|_II,be[q|n to disintegrate so that after about 5563 years
only half the original”amount will be left, and after 11 140 years only a
quarter. Determination of the ratio of radiocarbon to ordinary carbon
in a given weight of plant material will therefore give some idea as to
the age of the particular horizon in the core ong has selected. The
method has the difficulties that a large amount of organic material is
required and secondly great care has to be exercised that younger
deposits do_not contaminate the sample. In the present work, sampling
{rr]om peato-lllke deposits overcame the first difficulty, and the Hiller borer
e second.

1 Inyanga Core Sites. Several sites have been investigated in the

Inyanga area hut not all proved suitable for analysis, High silica Content
prévented examination of samples from some locations and even treat-
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ment with hydrofluoric acid failed to remove sufficient to allow the slides
éo be bexdamlned. Five locations proved to be suitable and these are now
escribed.

Core | was obtained from a small Sphagnum patch located on a
terrace annPS|de the upper reaches of the Nyamziwa river. The origins
of this small depression: are difficult to discern but it would appear to be
some kind of infilled sink-hole. Such features are common on Molinia
caerulea slopes in various parts of Scotland and also occur on the peat
sloi)_es of northern England. The surroundm? area is one of fairly gently
rolling hills, grass covered and barren of frees with the exception of
‘escapes’ from the plantations. Few bushes occur other than Helichrysum
odoratissimum which forms small almost pure stands. The slopes are
dominated in general b?égrasses and estimates of cover would be approxi-
mately 80 per cent. Dominant species on the slopes include Ficinia
fdijormis, Themeda triandra, and Loudetia simplex. The grasslands,
however, contain Vernania natalense and some small ericaceous plants.

_The soil material is peaty for the first metre, thereafter becoming
a h|([1hl organic clay to a depth of about 15 m. The organic matter
slowly decreases so that between 15 and 2,0 m the core is mainly of claz/.
At 20 m the percentage of sand Increases to Oglve a sandy clay”down to
about 2,30 m where all trace of organic and clay materials disappear
leaving only a white sand in which no pollen has bieen found.

~ Core II was extracted from a pond located in a shallow, though
wide depression at the head of one of the tributaries to the Mare river,
The pond has some fluctuation in level during the course of the year but
this Is slight and it has not been known to"dry up. Again the site is
located within a predominantly grassland area though much of this has
been flooded recently by the “creation of Lake Gulliver. On the dry,
u#Jper slopes, the predominant grasses are Rhyncheletrum setifolium with
hemeda triandra; the latter becomes more plentiful downslope. As the
ground _becomes damper the tussocks become larger and Eragrostis
volkensii dominates; this is replaced by Koeleria capensis in even damper
sites. In the damp places the areas between tussocks are carpeted with
bryophytes, including SRhaqnum species, which dominate in"the pond.
In" addition to grassés the slopes have Pa_tches of Helichrysum spp. and
of bracken, both of which may occur as fairly dense stands.

~ The material of Core Il is peatier than that of I. For almost the
first metre the ‘Soil’ is a true peat, thereafter becoming much more
fibrous. At approximately 1,75 m the soil is more clayeg and at about
2,0 m begins an organic’ sandy-clay. At approximately 2,25 m the peat
element céases <o that a sandy clay s left
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Core 111 was taken from a damp terrace area alongside a tributary
of the Inyangombe river. The su_rroundln? country ™ was somewhat
different from that previously described in that it lay in an area of
grassland with scattered trees.” Most of these trees are éscapees from the
pine plantations_but some Protea sp. and ericaceous species also occur
on the surrounding hills. In general however, the slopes are dominated
by Themeda triandra, Rhyncheletrum setifoljum, Digitaria maitlandii
and also by patches_of bracken. In the immediate area around the core
site Koeleria capensis and Scirpus costatus var. macer are, dominant,

The materials composing Core 11 vary from a white sand at the
base of the core, which contains little or no pollen, to a highly organic
clay in the top 50 cms, Immedlatel?/ above the white sand, which occurs
from 2,50 to 2,25 m, lies a sandy clay. At about 1,75 m and continuin
to 1,0 m the material is a smooth, black clay containing some sand.
Thereafter the deposit becomes more organic; from_about 1,0 m to the
50 cm level is a sandy, fibrous _cIa){ and above this a highly organic,
fibrous clay leading it an organic clay at the surface.

Core "1V was obtained from the same general area as core Il but
the actual site now lies beneath Lake Gulliver.
~ Core V was bored in_an infilled oxbow-lake on the Matenderere
river, a tributary of the Pungwe. The oxbow itself contains Scripus
costatus hut the” meander plain in which it occurs is fairly open, not
having a high percentage cover. The dominant grasses are Rendlia
altera and Tristachya hISRIda but other plants occurring in q*uantlty are
Koeleria capensis, Rhyncheletrum setifolium, Microchloa caffra, Haplo-
carpha scaposa and Peucedanum sp. On the _surroundlng hills Rendlia
altera and" Tristachya_ hispida are again dominant. Although bracken
occurs alongside thé river, neither bracken nor ericaceous species form
stands and even species of Helichrysum occur as scattered individuals and
not in patches. In the fairly steep-sided valleys of the tributaries to the
Matenderere river small_paiches of forest ocCur (see p. 28) but other-
wise trees are absent. The material which composes this core is_re-
markably. consistent throuqh_out and is an organic clay. Some slight
increase”in organic material is found nearer the surface but nowhere is
there any peat-like material.

1. The Inyanga Pollen Diagrams. The glrams of the individual
(%ollen types were summed to produce a total land PO len for each slide.
wo slides were examined for each layer and the counts for each
summed. The individual %ypes are expressed as percentages of total
land pollen (% T.L.P.). The percentages were then graphed in two
forms' (a) for each coré (Figs. 10-13) and (b) for each major pollen
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type éFlgs. 14-16), This, enables discussion of the local situation and,
secondly of the regional picture. _

In"Core | although’ small perce_nta_?_es of Brachystegia pollen occur
throughout they are not in general significant. Only at & depth of 18 m
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Fig. X,

does this pollen approach the 10 per cent level. Pollen of grasses on the
other hand dominate, beln% seldom less than 70 per cent. From the
pollen data it appears that the vegetation has alwa¥s_ been predominantly
grassland with scattered trees in the earlier part of its history. A radio-
carbon date for the bottom of Core I, at 2,25 m, has heen given as
4670+60 B.P. Within the grassland members of the Compositae are
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quite significant, approaching the 10 per cent level, and this approximates
to the present da tgge of co muwty. , :

In Core |1 éra es are also thepredominant é)_ollen. Only m fairly
recent times is there evidence for a rather scantY istribution of Brachy-
stegia pollen. Other tree species are absent. Pollen of gymnosperms does
ocCur though these are not at a significant level. "Members of the
Composilag™ are again found in the “grassland community and show
fluctuations which"correspond inversely with those in_ the” Grammeae.
As might be expected from the location of this core, Sphagnum spores
occur throu9hout. . :

Core [T presents much the same picture as the other two cores in
that grasses predominate throughout. There is no significant pattern m
the ctrve for Gramineae with the exception of sudden declings between
10 and 1,25 m. These are accounted for by the occurrence of a so-far
unidentified grain. The Gramineae curve should therefore be read
without reference to these two falls since the unidentified grain never
reaches significance elsewhere in the cores, Compositae femain im-
portant and again show increases with falls in_the Gramineae. Brachy-
steﬂla and other tree pollens are of little significance, indeed after the
bottom 14 m no pollen remains of Brachystegia occur; even before
then, the pollen curve is variable and riot Indicative of anything
approachmg/clf)se woodland.

Core 1V also has a i)re_domlnance of grasses although the Grammeae
curve shows a steady fall in percentage occurrence towards the surface.
This is mainly accounted_for by an increase in the pollen of both sedges
and Compositae both bem% local_in origin. Tree pollen is again nearlly
absent, indeed so little Brachystegia pollen occurred that it was impossible
to compile a pollen curve. Pollén of Gymnosperms i found in very low
numbers thrqughout. The vegetation aPpear_s therefore to be anopen
grassland which has continued"through the history of the area.

_Core V, from the oxbow lake, %IVGS_ a much %reater variety of pollen
grains though grass pollen still predominates. The diagram as a whole
Shows moré variation in the percentages of individual pollen grains.
From the 2,10 to the 1,70 m level there are, for example, increases In the
percentages of Proteoid, Ericaceous, Brachystegia, Gymnosperm, Sphag
num and Compositag pollens but sharP declings “in the amount of
Gramineae and Pteridium. This indicates an increase in bush/shrub
vegetation at the expense of pure grassland. At the 1,70 m level a pro-
notnced decline in Proteoid, Ericceous, G?/mnosperms and Sphagnum
occurs but an increase in grasses. Such oscillations are repeated and’ may
reflect variations in water availability or supply . These variations, how-
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ever, are better discussed with reference to the complete regional picture.
Perhaps of greatest importance in this diagram is the” very sudden
appearance of very large grains of the Gramineae;_the size of these
rains indicates that they may be cultivated grasses. The appearance of

ese graing is marked by a decrease in the percentage of ordinary grasses,
of Compositag, and of Pteridium and this may indicate clearance of the
slopes for cultivation. Sphagnum and sedges also show a decling just
betore this and may be a response to a slightly drier environment.

IV, Interpretation of the Diagrams. All the diagrams have demon-
trated the predominance of Gramineae pollen and all"indicate that much
of the Inyanga area has been covered b 9rassland communities for a
very Ionfq 2perlod. At Gore | a date of 4670160 B.P. was given for a
dePth of 2,25 m whereas at Core Il a depth of 30 m was assigned at
date of 11750£110 BP. It thus apﬁears that the area was grassland
long before the arrival of man and that it was not man that gave the
region its smooth, grassy slopes by clearance. The onl?/ core which shows
evidence of clearance is that taken from the oxbow lake in the Maten-
derere valley (Core V). In this diagram pollen of cultivated grasses
aPp_ear suddenly and coincide with the decline of other grassland species.
It is unfortunate that no date for this appearance is available but an
estimate mag be made. At Gore | a sample from a depth of 10 m was
dated as 750dr55 BP;_if it is assumed that the material comprising the
last 50 cm or so of Core V accumulated at a similar rate this would
place the proposed period of cultivation at about a.d. 1500-1700
assuming an_accumulation rate of ¢. 5-8 ,cm/y_ear?. According to

ummers_(1958) the Inyanga peoples who lived"in the upland areas

above 1500 m"did so during the sixteenth century and_ it appears
reasonable to suPpose that these were the people responsible for the
cultivation. _In the Matenderere valley are several examples of the
terraces attributed to these people.. The period of cultivation would
apf)ear to have been a short one since the peak in the curve for the
pollen of cultivated grasses is a short one, no moi*e than Sixty ¥ears.
Again this fits the general hypothesis of the Inyanga peoples of the
sixteenth century since thex are assumed to have been'a type of shifting
a%lcuIEurlsts, cultivating the hillsides for a period and then moving to
other slopes.

_ Sevepral of the diagrams show fluctuations in the Gperc_entages of
various _types of poller; partlcularIP]/ Is this true of Gramineae and
Compositae, but as in Core V such fluctuations are not confined to
these two Species.  One explanation of these variations would be a
change in the environmental conditions; for example, a move toward
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wetter or drier climatic conditions. If such changes did occur then the
results of these changes would be apparent on a regional scale; if
therefore percentages Tor a pollen of an individual type are examined
throughout all the profiles it would be expected that rises and falls in the
percentages would occur at the same levels, always allowing for small
errors in"the field measurement of core lengths.

The curves for the Gramineae in several cores showed variations.
In Figure 14 these curves have been drawn alongside each other at their
approximate position relative to one another, with the_top of Core Il
taken as an arbitrary datum. From this diagram it Is possible to
recognise three levels at which changes in percentage of Gramineae
pollen occur in all profiles. The first is a period of decrease and occurs
at a depth of between 2,25 and 2,30 m. Second, a period of hl(]]h levels
of Gramineae pollen at about 1,70 m and third a period with Tow per-
centages at about 0,60 m. These changes should be echoed hy relevant
changes in another pollen or pollens. In"the Compositae curves (Fig. 15)
there"Is such evidence for two of these periods, first an increase in the
percentage of Compositae pollen at about 2,25 m and second a decrease
at appro_mmatelkf 0. m.There is, however, no correqundlngi rise in
Compositae pollen to compensate for the Gramineae decline at 0,6 m.
This inverse relationship_between Gramineae and Compositae has long
been recognised; Van Zinderen Bakker (1955) has said that when
Gramineae pollen Fredommate then the climate became more wet.
Before such an explanation can be accepted it is necessary to examine
curves for other pollens, for example the curve for Sphagnum spp., or
the ericaceous species curve. It should be expected that more Sphagnum
will occur in wetter times thereby increasing the number of Sphagnum
spores.  Similarly in a moister, and presumably cooler, period eficoid
Pollen would be expected to increase as also might Proteoid. None of
he curves for these pollen types gives corroborative evidence. The point
may_be_ raised as fo whefher Sufficient time elapses in which plant
distribution and spread may take place thereby producmq such changes
in the diagram as would b expected. If one takes the length of time
between 2,25 m and 1,0 m in Core |, that is about 4 000 years, as being
representative for the rate of accumulation of these consolidated deposits
ithen one arrives at about 1 cm Rer_ 30 years. The base of Core 11 is
dated at about 12000 years whic glves a rate of accumulation for the
core of approximately "1 cm per 38-40 years. Within any one sample
from consolidated material one is dealing with something in the order
of 280 years, Such a Iength of time shauld be sufficient™for plant dis-
tribution to become settled in a small area. It would therefore appear
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that there is_no evidence for any rei:ponal change in climate of great
magnitude. There may have been slight changes, for example wetter
summers or winters which would encourage grass growth at the expense
oftgiomposnae but would not cause substantial change in the vegetation
attern.

p_ Examination of the curves for Brachystegia pollen (Fig. 16) reveals
little other than further proof, were it neéded, that no pattérn in the oc-
currence, or non-occurrence, of the species is to be found. The values are
low throughout and indicate either a fairly distant source of supply or a
scattered distribution of trees through the area. Since Core | gives the
highest and most_consistent values, and since this core is the nearest to
the present-day distribution of the Brac_hys,teqla woodland the first hypo-
thesis is to be favoured. This may indicate that the distribution” of
Brach¥steg|a woodland has in the past not been significantly different
from today.
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CONCLUSIONS

Geography must stand, or fall by its ability to describe landscape.
The geographer must “begin with the landscape in view and end with
the landscape in_ mind’s “eye; b_e%ln with description and end with
explanatory description”, The first task of the present study was an
attempt to' describe the blologlcal landscape of a selected ared. In this
task air Photographs proved of immense value; field investigations
added to the descriptions but also demonstrated the accuracy and worth
of air photographs In_ vegetation de_SCHPtIOH and mapping. ‘The vegeta-
tion has been described mainly in terms of its structure. To the
ﬁsographer such de_SCHP'[IOHS are of ?reatest value and it is hoped that

ose included in this study are complete enough to create an impression
of the vegetative landscapé. Floristic descriptions may be of considerable
value, especially in ecological studies of detailed causes and effects of
plant distribution, but not even the botanist can carr?/ precise knowledge
of all plants in his head; he knows only those plants from a restricted
area or group.

- The origin of the vegetation pattern of the Inyanga area has been
mvestl?ated and both the physical and human factors affecting the
vegetafion have been discussed. The relative |mﬁortange, of each of
these factors requires assessment with reference to the individual vegeta-
tion units. The forest of the east is clearly a response to a very warm,
moist climate but its complex of sub-types and variants owes much o
human factor as well as to relief and slope. Summit grasslands are again
a reslnonse to the phrsmal environment, The units of dispute are"the
grasslands of the plateau, the forests of headwater valleys in the west
and the Brachystegia woodlands.

The conce€t of clearance of vegetation by man usm([; fire is so well
entrenched that almost anY_ grassland area is now explained in these
terms. 1t is almost automaticthat the Inyanga grasslands have been so
interpreted. The headwater forest patches are assumed to be remnants
of a once more extensive_ forest or woodland that have survived as a
result of their protected situation. Similar conclusions were reached by
Phipps and Goodier (1962) for the kloof forests of the Chimanimani
Mountains. No evidence has been found in the present study to support
the contention that the western areas were once forested. Investigations
have gone back nearly 12000 years and tree pollen grains have heen
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Fig. XV 1. Proposed development of valley forest.
shown not to reach significant levels. 1t is postulated that these forest
patches are a response to_soil moisture conditions and a closed cycling
of water and nutrients (Fig, 17). It may be argued that these “areas
often extend beyond the conlfines of the steep valleys but closer examina-
tion reveals tha thez/ extend only as far as the crown of the slopes. The
forests are believed to be able to carry their moisture with them to some



extent but a limit is placed by their exposure to more desmcatln? en-
vironments and they are unable to extend beyond the crown of the
slope. In the north”of the study area these steep headwater valleys are
covered by a dense_growth of ericaceous forest. In this part of the area
the altitude is considerably greater and not conducive to, forest growth.
However, it could be maintained that here is further evidence for pro-
tection against fire that swept the plateaux. This may indeed be so.
There ismo attempt to deny that fire has been used and that it has
modified the vegetation: there are too manY remaing of cultivation to
support such denials. The hypothesis presented here is that the vegeta-
tion of the western part of the study area is basically a response to the
rain shadow conditions and that very little tree ?rowth ever occurred
in this area. The early people settled in the west because it was rela-
tively easy to clear and cultivate.

The Brachystegia woodland of the northwest also poses Rroblems.
Several factors appear responsible for its distribution. This is the lowest
?art of this western area and to Ju%ge by the stunted nature of the trees
he woodland is near to its altitudinal limit. Secondly, the woodland
area is relatively dry and lies in a pronounced rainshadow: furthermore
soils are sandier and less able to withhold moisture. The distribution of
this woodland therefore also appears to he related to factors of the
natural environment.

There is of course always qreat dan%er in extendmg conclusions
reached in a small area into general “laws” of development. Some attempt
should be made ﬁerhaps t0 indicate how this study may be of use In
understanding Rhodesia’s vegetation and in parficular that of the
eastern mountains, Firstly a method of describing vegetation has been
presented and other paits of the country may now be compared.
Secondly, the value of detailed investigations int0 past events in order
to expldin the origins of the vegetation pattern has been demonstrated.
The results will, "hope, call for'a reassessment of views on the develop-
ment of the grasslands of the eastern mountains and it may be that the
P_endulum has swung too far towards the hiotic factors in"the explana-
lon of vegetation development. One may also ask whether this is true
of the current view on the development of savannahs.

The choice of the Inyanga Mountains Area as the centre for study
has been examined in the introduction but it may be asked, why choose
an area? Regional Geogr_ath is out of fashion at the present fime but
It remains true that on(lly in the description of a limited area, with all its
complex interactions, does the geographer. approach his aim of land-
scape description. Biogeography™is a Specialism within geography and



provides an_opportunity to examine the landscape from a particular
viewpoint; it ‘requires "knowledge of, and ability to combine, many
features of the environment of a Fartlcular area.” Such relatively local
studies allow the geog{[apher to leave aside systematic en(%umes (for
example, world ,ve%eta ion types) and approach his aim of landscape
description. It is hoped that the present study will encourage more
regional biogeographies.

ARY
L Using air photographs, structural and floristic descriptions of the
ve eéatlon of pait of the eastern mountains of Rhodesia are pro-
vided.
2. The origins of the vegetation units are discussed and it is concluded

that
a) forests in the east are a response to the moist, humid conditions.
b tsummlt grasslands are also a response to the physical environ-
ment,
(c) grasslands of the plateau are not the product of clearance of
woodland by man. Studies of pollen have shown that even
12000 years ago there were veiy few trees in these areas now
occupied by grassland. _
(d) va{ley Iorests are the result of a closed cycling of water and
nutrients,
(e) the distribution of Brachystegia woodland is related to factors
of altitude, relief and soils. _ _
(f) 1t is suggested that the biotic factor in vegetation development
may have been overstated and requires reassessment.
3. The paper is Presented as an essay_in regional t)_logeo,gra{)hy and
attempts to illustrate the holistic Viewpoint required in the geo-
grapher’s aim of landscape description.
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APPENDIX 1
DESCRIPTION OF VEGETATION UNITS

E gEsE £838os82

SEE22- 58555 8% 8
5525555858583 585858

T

F

H

M

E

L
Notes;

i) Life form T—Oi 165, TShtUb Ill—Hserbs M —moss or

(i) Height %fig eZ?nPr% %2591”3 8-10m, 4— 2-6m,

) — —0,10

(i) Function g:%zecf' UQ%%SS‘{% ik g aes sle -(leciduous,

(iv) Leaf size —, 591 é -202

) fim2 3?5”21”'5?’? e SO e N

DO
D

(v) Leaf shape —ecoqmpo%nas a thn]?djélm or small, h_

ranous, x—sclerophyll k—

S<

(vi) Leaf texture

S
f=5)
o=

> E
(vii) Cover Elj% OgrrrerﬁLfo %ercs arse |—d|scont|nuous p—
(viii) Branchmg habit g—gnlir tha ? Ob at hout » overall height,
(U ape osrlcrown gmh g [rjeea hghtﬁ(aﬁgped C— p?mte @8
coni r?n EsSpmd e—=1rregular, almyid,
(xi) Growth Form %ose Erc Wi Brostrate R —rosette, c— caespi-

63



APPENDIX 2
Table 1 SPECIES LIST FOR THE GRASSLAND AREAS
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APPENDIX 2

Table 3 SPECIES LIST FOR FOREST AREAS

W W &ed des
Unit™[1)

hylla
n_asse(ﬂe agerY aIS P

=

=
=
f<¥)
Ss
()
2
o
(o)
D
e}
=
=1
[<¥)
avavaw]

A
i
g&lﬁ%m@ I’Ilé?l ium p b

S
erar mae esiana P
arungana q gascariensis P

ewPorh %anann B

BUS SPec Iosus

ayé@lcar os schlmperanus B

f arﬁhus%%p%nans P i

Uq/e czwenss

ﬁ]“(f um zambeswcum B
amontana

sc |r|n n5|s B

r05| monfana P
rema orientalis P

66



APPENDIX 2
Table 4 SPECIES LIST FOR WOODLAND
Species
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APPENDIX 3
PREPARATION OF MATERIAL FOR POLLEN ANALYSIS
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