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INTRODUCTION 
II 

1.1 The Problem 

I 

C H A P T E R I 

But the comfort is 

In the covenant 

We may get control 

If not of the whole 

Of at least some part 

WhEre not too immense, 

So by craft or art 

We can give the part 

Wholeness in a sense 
II 

Robert Frost 

The George-Knysna Lakes Region presents a complex and sensitive situation from which t ) .t•; s f. lJ · th ,· 

potentialities and restrictive conditions that nature offers. 

Man in a totally uninformed way has imposed hir,,.self on the Region. As a r ,· sult d •t,:r i 1' E·nt d , ff ,·cL· 

have crept in. He has furthermore not been sensitive to tne natural processes which ""J OV •, n hi , lif,• 

and well-being in every respect. 

Despite nature's earlier warnings, the pollution and destruction of the n<1t ur ... l t· nviron n ent h c1:--; qon i 

on intensively and extensively without awakening sufficient stimulus within him to consi u, :r t ,1,, 

importance of establishing healthy working relationships therewith. 

It is what a thing wants to be that is important - man must consider all th•· imp 1 ic Jt ion ;-· o n L, 

actions relative to these natural processes rather than to manifest his miscon o iv ·d. id , ..i~ to the, 1 md ­

scape, which prove incompatible with the environment and become major problems w 1ich r e qu ir ,, r·m c h mm , 

time and effort to rectify if it is ever able to be achieved. 
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The consideration therefore of ecological and environmental constraints in th ,_• pl ,m n inq pr u c < ~,; •r, 

the keystones of land utilization, conservation and management of the na t ur , 1 r r• sourc ' b ,.c, ' - 1 pr cw ,••.~· 

of human cooperation and biological partnership. 

1.2 THE REGION AND WHY IT WAS CHOSEN 

Th~ Region is situated within the divisions of George and Knysna alonq the South · r n C 1pt Co ,., t .ind 

occupies a section of the coast commonly known as the Gar-den Route. It 1 · es somf• 4 80 km fr om C.ipE 'l '· )wn, 

320 km from Port Elizabeth and 1200 km from Johannesburg. 

It comprises a unique system of lakes, lagoons, rivers and shoreline found nowh ·rP h · in South /\fr i ·.t. 

This Region is a natural asset and is a Mecca of the tourist industry. Th, s c fc- .ctor s tr ~, th 1mpr r t -

ance of optimising future planning and management of all its natural resources for post E t it y . 

The Region (Map 1) forms an isolated unit by virtue of the fact that it is almost ent ir 1· ly , ur round1 d 

by forest reserves. It was determined in this respect to incorporate all private land within thL '.-; tud f , 

It engrosses in the main complete river systems which is important when undertaking an holistic or 

ecological approach. The river systems which are not entirely located within the r e gion ar • lffordecl 

optimum control by virtue of their location within forest reserves. 

The western extremity of the Region adjoins private land and in this respect a dequate land w1s incorp­

orated within the Region to provide a comprehendable picture of the Kaaimans R1ver syst:em. 

One of the major significances of the Region is that it forms a complex recreationctl unit. 

The final criteria was the necessity to encompass the spatial extent of all natural r sou ce b 1SE._• 

elements as these are considerably inter-related in +-his Region. Therefore basic provision hds b , pn mack• 

for an ecological environmental approach to the planning of the Region. 

1.3 PURPOSE OF THE STUDY 

Tne purpose of this study is to analyse the Region in terms of ecological and environmE•nt , 1 er it •- i , 

to investigate these inherent problems, and to derive some measure of control and optimum nit ur ,1 l r , · ,ou r · • 

management of its existing and potential suitabilities in terms of conservation, forestry md 1q icult ur ,, , 
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and recreation. 

These four criteria comprise the natural resource base of th 1- RLgion ind wi 11 l, r, ,,:-. :·,·-•E , .,1 i nd1 · idu 111 , 

and in an ecological or holistic manner thereby deriving m all-encomp.1h· inJ c-c ,n ·, ; t Jf t h , · wh< l ~· · , t , r1. 

Landscape aesthetics is an important aspect in such a study r.md p r f-> fm t , , c-, 111 t t 1 · n t n t li • , 1 i 1l J I l it · 

and t}:le potentiality of all elements and activities within th ,, n ,1 tu r. tl r , .ou1 <'<• b c1.-. c 

furthermore been placed on controlling the region ,l s a r (• cr e: 1tion c.1 l un . t. 

1. 4 METHODOLOGY 

J;m ph- . i •. h 1 

In the analysis the Region has been divided up on the basis of existing lcind u ~,- i. 1· . n 1tur il ••nviron-

ment areas,forestry and agriculture, and recreation. 

and the effect of man operating on them. 

These are discusse•d in t E•t· ms o lH th • 

On the basis of this analysis the objective is to derive criteria for assessinq the pot,_•nt i l1 of c. c-t1 

component land use within the Region and then to formulate a composite suitabilit·-; :)Lm. St,d1 mE t h , ,ch; 

have been extensively applied by McCarg and others (1). A composite suitabilit y m,1p f >r dl fou m1jc ,r 

components is derived consisting of conservation, recreation, a ,Jriculture and for t• str ·: · su · t c1biliti 1- . 

The Reqion ope1. ates as a svstem through distinct int , rr _ lated ,, co ~.· st f~i·1:·. * In t h , , an d l y i , o f 

natural environment areas this was conducted at a fairly intimate scale related to wat E' r res om c•p•., . 

This was considered to be the most practical breakdown owing to the nature of the· prob le ms e·nc mnt , i- d 

within them. This fur!...hermore isolated the coastal fynbos areas, which dispL,·1 r -t rticuL1r ch u icti ·r­

istics and which moreover suffer from a lack of water. 

Indigenous forestry was related in part to factors which af feet -, ther for •stry ind is uch I o r th , 

purpose of convenience, was dealt with in that section. 

* An ecosystem is a natural unit in which vegetation animals and environment above · and b 1· low th • qround 

are inter-coordinated. It is an interplay of environment and life and ma \· engro s l 1r 1 0 1 mi nut u 1. . 

and many varied communities of organisms. (A more detailed definition is qiv n in ~~- ct ion l. ' , ) 
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Although urbanization is apparent in the Region, recr ,·c1 tion , ind U'. idc ·nt i , I c <>mpon ,· nt , ,·• )TT1( 1 t 1 -i., t Ii ·· 

major forms of development and activities. Furthermor · , crit , r 1 ror dct ,· rminin J u 1 b ni , it ion 

suitability are different to those for purely residential and r , c:rP cr t ion .I! ' uit 1bi I 1t / · 

urbanization has not been considered in this study. 

Economic consider at ions relating to the need and de sir 1b 1 I i • · of v 11 i · w . 1 or r L ~ f r c ·r cit 11 11 1 I 

deve.l,opment (which includes residential or holiday township dcv e. lopmE nt) tr di · 1 ,, ,I in ,.i• I q 11,11 I. 

This is related to the type of accommodation which should be prov id( •d in th , r·, · l i < -n , n• I I h( d 'JI ,,, t , > 

which residential subdivision should be permitted. 

Finally an attempt has been made to quantify 1 ands cape ,. v 11 u .1 t ion b / mE ,m •, ,> I I--' l ' >p 1, ' h p 1 I t f1 C"I, 

to landscapes. The methods and results that wer ~ obs-E:>rved ar L• discu.;.· ed in Ai I · ndh: 2. : : inc- •' 1 hi. ; 

method of landscape evaluation would be applied to all section ~, it h s b Em incl uck 1 h 1 l i a It • 

section and has not been included in the matrix of composite .-;;. ui L1bi 1 it iE '- . 

Where assumptions have been made these have been related in th L· text. 

to arrive at an assessment of the potentiality and suitability of eaC'h m 1jor c•omp on (•n t within th • R, qion. 

As such this plan should not be regarded as a rigid synthesis but one which pr Sf •nt s m 1ppr o x im lt ion 

of all factors necessarily incorporated to form a concept of the whol •· · 

1.5 DEFINITIONS 

It is necessary that various terms used in the text be defined in order to enlighten tho~, 

who are not familiar with them. 

Anaerobic 

Association 

Bioclimate 

Biotic 
Community 

In the absence of air 

Plant: A climax community of plants with two or more dominant sp , ci ••; 

Used here in the sense of a complex of climatic conditions controlling th t· VE q , t -1t i m 
within a natural region. It is constituted by a certain intE•q •L iyG)f cl i matic 
factors and biotic phenomena, so integrated as to permit th l' devclopm~--nt of n .1tu1 ,11 
vegetation to a stage where this is in dynamic equil ibr i u_m with th ., c 1 _i m 1t , •. l :-:,., mfd , , 
from the terrain are the forest bioclimate and the wood ~d s ,1v inn 1 md ~i c t ub b ioc l i r , 1t , • 

An association of plants and animals of rio specific succession .: } 0 1 oth , r < col n qic l 
stat us; used here as broadly synonymous with the term e·co , . ...: :::~ t em 



Climax 

Coaction 

Community 

Ecological 
Approach 

Ecology 

Edaphic 
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The final kinds of biotic communities (in pr ,ict.ice-· , t ,Jclc1 · , m,dnl y 1., , , , t 1t 1n 11 , >rnmunlt i< 
which develop under the existing environmental condition :. 

The interaction among organisms in a community through c )!TIP( tit 11, 

symbiosis (or the living together of organisms of diff ,·r •nt kind :); 
reaction.) 

c- - o > r it i , >n .m cl 
(Vi i , t · t1>n, 

A convenient term referring to any kind of gathE ·r .inq t 091 th , 1 J',I • ''J it ion or . 1 ,, · c 1 d 1 on 
of plants and animals (or plants or animals) ecolc,Jic 1ll, with no ' tl<'<" 1•,., ic ,n1l " r oth , r 
ecological status or constitution implied 

Generally synonymous with the synoptic or the h •)list ic , ~• pro, , ch, mo r, ~~r • c· 1 i c' 1 11 ·, 
to examine all the possible factors, features , tnd-- intEirr , lit ion - of ph , nom( n ,1 in 1 

unit area, a project, or a problem 

Study of the interrelations of organisms one to the other . nd to t H ·n v i I on1 ,._ nt 
forms of life from microbe to man in any kind of environment , rP invo 1 v c 1 

Referring to the soil - edaphic features or features of th soil 

ii I 

Environment A general concept covering the sum total of all physical char dcll ·rL;tic •, tc , which n ; 

Exotic, 
Exotics 

Fen 

Fen Carr 

Fynbos 

Habitat 

Holistic 
Aperoach 

Indigenous 

Primary 
Succession 

form of life may be subjected and by which it might be influenced; synon ·,· mow· with 
locality factors., habitat, site as understood by silviculturists 

Introduced, not native; re"'ers to plants and animals from oth r continent 
or natural regions of a country: in contrast with indigenous 

A low marshy or flooded tract of land wi th extensive continuous open ar •.:i.s of wt , r 

A fen which is in a process of succession furnishing a foundation for qrowt h of hi qhE ·r 
plants. (viz. Carr Woodland, The Fens, Scotland). 

Dense, mainly evergre.en, ta · 1, small-leaved shrubby growth, ch ,ffactcrist ic o f th ,· C q w 
Peninsula and some high montane areas in East and North-east Afric .1 ; confin a, i t c, hiqh t 
elevations in Natal (c. f. vegetation known in Europe as ~acchia or M,1< ui_. , .md 1 n 
California as Chaparral.) 

The sum of the environmental factors and conditicns of a sitE· occupi( •d b · c:1.n orq •ni 11 

or a biotic community; synonymous with environment, but used in .1 l v ss g ,~n 1 r d :en ~,· 

Synonymous with synoptic or ecological approach, to take the wholE· into con ~. id ' tit ic ,n 
when studying a proposition; derived from Smuts' concept of hol L ;m 

Used to define plants which are native to a country, region or loc di t , t, ,, c ,mt r 1 t 
with those which are exotic or foreign or introduced 

"Natural" succession, that is not caused by the direct or .indir, ct ,,q, nC" , o f mm; .i 

succession from primary rock, sand, water. (Vide secondar su _:_ c. , ·.- ~. ion.) 



6 

Secondary 
Succession 

Succession following the disturbance or destruction of . 1 p <1 r t or t h i wh n l r cif th ,· 
vegetation in an area, usually caused by human agencies - such i ., f ( I l n •J tr r c · , , 11 
shrubs, burning, cultivation, browsing and _grazing; much of the · v 1•,Jt· t •t 10n rn 'IJ1t.1l 
is secondary today 

Succession The process whereby successive kinds of plants , ,, biotic cc · 1mu 1 1 · r D l 1 • , o n • t ti , 
other; progressive changes in vegetation and associ1t , d mimll li lr> wh1<h F11y ·ulmin i1 t 1 
in the climax 

Symbiotic Mutually beneficial partnership between organisms of diff , r ,•nt kincL (• 1,(• c-Lll l y ;ud1 
an association where one lives within the othc' r 
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2.1 

PHYSICAL BACKGROUND 

Physiography 

7 

C H A P T E R 2 

The complex physiography of the Region is presented on Map 2, with cro~,'., - ::,,ct ioi1•; on M.i v , 3 .md 4, 

and siope Analysis on Map 5. 

The heavily dissected in land plateau is drained direct ly to t h r· s 1c1.1 throuqh t lw N C' " t .' 1 ,, , K 1 , t m m · , 

Touws and Goukarnrna Rivers, and via two lake systems, and th,- Knysn ,.t Riv , :t md L, ;gc ><•n. 'I'h I.ilrnd ·. l , i 

Rondevlei system drains via the meandering Serpentine and its floodpLdn t u mt t th , l' (,uw ~ R1 ·.·• r 1p p r,,,.;­

imately three miles upstream from its mouth. 

Swartvlei Lagoon. 

Groenvlei and Vankervelsvlei have no tributaries and no outlets. 

by underground springs in its eastern section. 

GroenvlE..' i i s b ,, 1 ••' Vi>r] to l , · , , d 

The lakes lie in a valley flanked by the inland plateau escarpment .md thE· h ·ew 11 d ,, sc.ir pmc·nt of t h f 

coastal plateau. (See Sketches 1 and 2) The latter escarpment which is uniformly stE'L P , .ipp l' 1 1 :. to 

represent the old lateral lake bed, prior to the recession of the system. It E~tends f rom thE · 

Serpentine to the Goukamma River. 

The Coastal Plateau attains maximum heights of 600 ft. whereas the inland plateau t- XC'E_eds 800 rt . in 

places. Steep cliffs make the coastline inaccessible for the most part. Accc·ss is m id , £.' Vtm mor ,_ 

difficult by the numerous east west trending sand dunes which are well consolid,1t e <.! . 

The Heads provide a spectacular opening to the Knysna Lagoon (Sketch 3). Further upstr <',J.m th i l ., qoon 

narrows to a deep channel, fertile alluvial terraces and river valley. The Goukamrna RiVE'I h ''.~ ,, l luvi 11 

plain characteristics. Both these rivers form unique picturesque settings (se t' Sk1· tch l•.· 4 

I 

Pronounced headlands at Ger icke Point and Buf felsbaai create , ... i -, ymen ts. Althou9h pr ,., cipit ou.: c l i I fq 

extend along most of the coastline, beaches extend unbroken, except for river mouths, Ge 1• ickE.1 Ioint md 

Buffelsbaai, trom in@ediately east of the Kaaimans River to Castle Rock. 
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SLOPE ANALYSIS 
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The peep river valleys in the plateau have slopes greater th3.n 1 in 3. (' r)ffi[ •lt di ···' 1 1 f<' W , ir , 1 , ti1 ,, 

slopes between 1 in 6 and 1 in 3. Transport link@-_ges have been confin~d to thn L<1 k • .· , 1 .· 1 r 1 · ,ult " f 

the steep ravine, and inland linkages follow the catchment r idges on th · plat ,, rn. ~·;ottl ,11 1'nt ., Jt 1 111 

oriented to the lakes and rivers, and are located on alluvial river terr c1 ce.•~, in tl 1 m,iin, md cm fl q od 

plains in places, and are subject to flooding every year. 

GEOLOGY 

There is some speculation as to the or igi11 of the lake systems is ck .. er ib cl L _.· M ff t in ( 1) ,m d it h r L, . 

It is therefore not my intention to describe possible events fully., but to outlin, b t i ,· f I , th · m,11n 

geological formations covering the area. Map 6 (Geology) was comp · l e d with the• , id of qc " > I o c i c ii mc1p ·, 

and other evidence (2). 

Originally the present area occupied by the lakes and Knysna Lagoon comprisE · 1 two , mb ,1• mE•nt . . 'l'hc 

section west of the Goukarnma River appears to have had a different history to that on th , E· 1s t. Thi ., 

is exemplified by the extensive deposits of Enon Conglomerate to the east. From S, ct ion E - Fit would 

appear that this conglomerate formed the lacustrine deposits of the Knysna Lagoon systE:m. Off-shor c 

deposits resulting in a series of east west trending dune formations appear to have er ,, 1te•d c1 s 1c• r i., .; of 

lakes and lagoons (see Geological Map 6) . 

The symmetry of the contours around all the lakes and the Lagoon appears to indicat ,· th i t thv r 1· qion 

has been subject to recent uplift much to the detriment of water levels in the lak,· s a_pd L 1goon. 

The main formation in this Region from oldest to youngest include:-

(!) C.ango Formation - Malmesbury series comprising shales, phyllite, quartzites and 

conglomerates in the main. 

(2) Cape Granite - Reheating of this system affected the base of the Malmesbur ·, seri 1..= s. 

(3) Table Mountain Sandstone (T.M.S.) - comprising compact sandstone, shale and tillite; 

and Bushveld Series comprising slate and sandstone. 

(4) Enon Conglomerate - These contain large quartzite pebbles with sands and cl .1 y. 

These beds have been found to be as deep as 400 ft. 

(5) The Sundays River Beds - cemented sand, shell fragments and pebbles, calcar ., ous s .nd-

stone, limestone, located in the south east bank of the Knysna Lagoon. Th ,, s,. 

have a maximum thickness of 20 ft. and are horizontal. 
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(6) The Dune Deposits, Aeolianite and Associated Sands 

These deposits are very largely dull white unconsolidat nd sands c•r brit t l t' 1 11 •} . 

(aeoliani te) . 

(7) The Knysna Beds 

These rest on the levelled surface of the marine cut pl 1t form, ,, nd h 1v , in • ~· t i m lt r ·d 

thickness of 200 ft. They are made up of yellow, red ind brown unc on cd i rl it • ,I 

sands with occasional white patches. 

(8) The Raised Beach 

Only one raised beach is apparent - exposed behind th ,.,, Tot . 11 G, ,r ,c;•' on tlw 1 E' r t o 

themainroadenteringKnysnafromthewest. It j s 4 ft. thick , nd,Hl out 1c tc ,JO 

feet above sea level, and comprises coarse grained sand, dull whitE in colour md 

containing numerous shells and shell fragments. 

WATER RESOURCES 

Surface Water 

Although dams in the deep ravines may prove costly, the storage potential is high ,1nd th ,, 'I'. M .• •. 

provides excellent base foundations for walls. The irrplementations of a r l!gion,il w.1t f r .,; c-h ,~me.: do ,·: n ·>t , 

however, appear likely. Such a scheme might prove possible. However, costs owinq lo Ul t' br ol< ,m 

terrain, and the distances between small townships spread over a wide ar ,.= a, would 1pp ,, c1r to E·.:: c , • d th f· 

net benefits considerably. Therefore each development or group of developments may h ive to obt1in 

individual supplies of potable water from underground sources or rivers (3). 

Fortunately numerous streams run from the plateau thereby reducing the supply distance. Mor t ove r, 

except for the smaller ones, these streams are perennial. Pumping from these Wc.t vrs is th i r , for • 

possible, and is carried out on the Touws and Goukamma Rivers at present to supply Wild ., rn , ,· 'I'ownshi p 

and Buffelsbaai respectively. 

A problem in this respect is the fact that tidal ef feet creates va:.:-ying saline condition ., fo t eons i cl-

erable distances upstream (see Map 2) and within all the lakes apart from Groenvlei. Th ,, h t 1d 0 1 t id ll 

effects in each stream is located at the base of the inland plateau escarpment. 

Underground Water 

Generally the T.M.S. deposits are of little importance as regards borehole suppli ,•"' a .=. th , ·1• . H l too 
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compact to bear any appreciable amounts of underground water. The form 1t ion i ; , how,, , r , I mpc r t . mt 1L. 

an aquifer. The springs that rise' in the T.M.S. mountains form j sourc,· of :; uppl y fc ,1 ,udi c·• >, 11 t .ii 

towns as Cape Town, Port Elizabeth, Knysna and Mossel Bay. Numerous inLmd town ~. lil< , B t d.J i,dcq J, 

Oudtshoorn, Riversdale etc., which would otherwise be dependent on tht highly s ilin ,· be 1 1 hol , wit t ' 

from the Malmesbury, Cretaceous and Bushveld formations, obtain th~ i wd ·r ,c; up1 Ii s t r >m mHult 1in 

springs in the Table Mountain Series. 

Ai though of low mineral content these spring waters are among tlH mo , t ,H' id n ,t ur il w lt , r . ,, n 1 unt ,,, , 1. 

PH figures as low as 4.5 are quite common. 

Another prominent characteristic is the faint brown to dar~. coffer> colour of Ill :i pr in•i w.it I r •. o f th, , 

T. M. S. series, noticeable at the very eye of the spring but darkening " ~· t hE w It E t I ' rn~· p s th · >ucJh den . 

beds of vegetation. On account of this brown colouration, and bE"c1usE th • w t ,_· r•-; ,t t • n d ·pc ,, 1t 1 lilt 

brown oxide on standing, it is assumed that the water contains a gr :~• at dec1l of iron. 'I'h ,· cl. i d cc , Ic u1 inq 

would appear to bear this out, however, the iron content of thE ·s u waters appE •,, rs to bt · o f .i ,,, , l )W 

order. The colour seems to be entirely due to organic colourin n matter, wh i ch , l .·o p 1rt 1/ ,wcount · f or 

the low pH values. (4) This organic colouring matter of the waters is derived in pc1rt from th ._ ,tl u1d mt 

heath-like vegetation (fynbos). 

It is evident that the brown discolouration of the water has no detrimental effects whEn consum~d, 

and the organic matter passes through the human digestive system without creating any probl,.)m, . Wht n 

attempts have been made to remove this component, corrosion of reticulation pip(' S sets_ in r 1pidl ( i ). 

The Bokkeveld shales on the other hand are water retentive, but water from thes t· sh 11£:s tend ~ to b ,· 

brack and unpotable. Similarly, the Cretaceous and Tertiary systems, while being wJ.t Er r ,, t Ent iv,. , h•rHi 

to produce very brak, unpotable water. Potable water has been found in a few pL.1c , •s, but the 

reliability of these supplies is doubtful, and they are also difficult to locc.1t , 

The best deposits of underground water are those located in the scree deposits d t th ,, b ,1s, o t t l1l· 

inland escarpment in association with rivers and streams. Well points can be ins, rt , d 1n th l'~·, d ,•· >c •_ it J 

at very shallow ,depths. With the relatively constant rainfall experienced h l r ,~, c1 r •li dl d L' , up p l ' of 

water could be anticipated(6). 
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CLIMATE 

Temperature 

Relatively mild temperatures are experienced in the Region owing to thE• influ, nc( of th , w.r rm 

Agul lhas Current. However, hot dry "berg" winds and cold polar air m 1 SSE.. s .ir , E•; p • 1 i 1 •n n·cl on· 1: ion 1 l I 1 • 

Ta.ble 1. . Mean Daily Maximum and Minimum Temperatures for Knysn c 

Mean Daily Maximum 
II II Minimum 

Maximum Figures Recorded 

Miriimum " II 

January 

25.0°c 

15.6°c 

4o.4°c 

6.7°c 

July 

78.8°c 

7.1°c 

30. 6°c 

l.0°c 

Average monthly temperatures for Knysna are similar to those of Bloubergrtr rnd (C q..),' Town) md n <' 

4° cooler than corresponding figures for Durban. 

Sunshine 

Owing to the physiography of the Region and its coastal position cold and mist reduc tlH- p• 1 iod ,) f 

sunshine to 50t> of the possible number of hours which is comparatively low for Soul h ,·, fric 1. 'I'th' t mq,• 

of sunshine cover varies between 50% and 651 for January and July respectively. Durbin' ; vniition is 

42%to 70% for Octoter and May June respectively. 

However, it should be borne in mi:nd that most rain falls at night in this Region. 'rhis f .i ctor 

coupled with the comparatively low percentage of sunshine results in relatively low i• vapor ,:1.t ion. 

Winds 

Gale 0rce winds are not as common as in Cape Town or Port Elizabeth. These are gen t r dly 1-, =w ci .t(d 

with winds varying from South West to Northerly and South East. · Average hourly mc1ximum wincbpt~t d !--· pe r 

month range from 54.7 k.p.h. to 74 k.p.h. Maximum wind speeds range from 96.5 k.p.h. to 127 k .p.h. ,ind 

range from South Westerly to N ~rth North We Jterly. 
\ 

(Problems have occurred in reclaiming sand dunes because of the change in direction of wind., f1orn 

South Easterly to South Westerly thereby altering the alignment of attack on dun , en·~ t ·; . )(7) 
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Diagram 1 indicates annual velocity, frequency and distribution Cl f wind ~ 1or C\ < r q · . W, , t 

Northerly winds predominate in July and South Easterly in Januar ·_: . 

Rainfall 

(a) Distribution 

(b) 

Map 7 indicates the rainfall distribution over the Regic,n. 

scale of the map from which this was derived the isoh .· ·t. · HE E t ob tb l , not ' " I f 

accurate. Furthermore, there are few weather st at ions in th •' 1 r ,' 1 fr <)m wh i d1 

isohyets could be obtained. However, this Map does giVL' ;n ind ic,, t 1 m .H: to th ,• 

distribution of rainfall, and shows that generally relief h a s 1 gr P.i t b i ,r inq on 

both orographic and cyclonic rainfall. 

The coastal plateau appears to receive maximal rainfall - between 700 md 800 mm. 

(approximately 28 to 32 inches). This appears to be correct and is sub ~; t mt i 1t 1· d 

by recent rainfall recordings at Swartvlei and Groenvlei which wer, · both 28 inch1· • (8) 

and were taken close to the 700 mm isohyet as shown on Map 7. Sedg,.• fi , ·ld md th ,, 

Goukarnma River Mouth areas which are low lying probably receive less r Lin th .. n 

indicated. 

Variability 

Diagram 3 and Table 2 indicate the distribution of rainf 11 for GeorgE and Kn : sn1 

from 1900 to 1970. This reveals a distinct series of peaks and troughs which v 1ry 

considerably from year to year. Knysna has a lower rainfall regime g Ln , r .. lly but 
experiences similar fluctuations. 

Diagram 2 is a histogram for the rainfall figures of George. These are normal l './ 

distributed with a mean of 34.55 inches and a standard deviation of 6.33 inches 

i.e. the average deviation from the mean are 28.22 and 40.88 inches. 

A wide variation in annual rainfall figures can be anticipated however. Using thE' 
chi square test for observed and expected percentage figures within each class 

distri~ution, it was found to be significantly normally distributed at th •.· 5 

significance level. 

Diagram 4 indicates the mean maximum and monthly rainfall figures recorded · or G, ,nq 

together with mean monthly rainfall and standard deviations. Of sign if icanc , ,11 1 · 



GEORGE AND KNYSNA ANNUAL RAINFALL DISTRIBUTION 1900 -1970 

YEAR GEORGE KNYSNA YEAR GEORGE KNYSNA 
I I T- - 1 1900 30.26 28.17 1921 36.08 32.79 

01 38.66 29.06 22 40.87 33.95 I 
02 44.50 40.79 23 26.89 27.19 
03 32.Q3 30.82 24 30.14 25.20 
04 38.13 29.56 1925 43.78 30.66 

1905 49.42 35.98 26 25.76 25.97 
06 33.60 33.55 27 21.93 20.37 

07 29.56 25.33 28 37.91 30.28 

~ 44.08 36.70 29 3184 20.73 

09 37.43 25.88 1930 37.77 23.92 
1910 33.55 27.71 31 46.B2 3267 

11 41.43 32 39.10 36.42 

12 34.26 33 26.62 22.06 

13 29.84 25.62 34 35.51 

14 34.21 31. 03 1935 

I 
39.85 

1915 26.05 20.47 36 37.18 
16 37.20 37.01 37 31.92 I 
17 38.72 38.40 I 38 29.81 
18 25 70 26 02 39 3812 

19 3054 24 64 I 1940 

I 
30 77 

1920 2885 26 47 

WIND ROSES FOR GEORGE: 

DIRECTION FREQUENCY & VELOCITY. 

N 

~ ~ - @ , ~ 
/ 

JAJ. JUL J/Y 

~ y 

Fercenta9'2- ot Calms w,th,n the c,n. ~. -- M Arcs represer,t ~ intervals 
3-8 9-1', 116-Z5 I 26-38 >36 

I I MPH 

DIAGRAM 1 

YEAR GEORGE 

1941 37.34 

42 34.57 

43 40.00 

44 26.21 
1945 26.06 

46 20.59 

47 32.80 

1.8 31.29 

49 28.04 

1950 29.81 

SI 29.37 

52 39.71 

53 ,o.39 

54 44.10 

1955 39.54 
56 35.47 
57 28 .66 

58 32.98 

59 ,2 73 

1960 4004 

KNYSNA YEAR GEORGE KNYSNA 

1961 l 33.04 27.83 

62 4Q34 31.54 

63 38.43 26.98 

64 38.71 30.28 

1965 39.37 31.80 

66 27.37 24.55 

67 46.09 28.17 
68 30.27 30.18 

69 22.03 25.10 
1970 31.08 25 .19 

34.95 

40.22 

33. 52 

32 -70 

26.68 

25.99 

36 77 

27 82 

TABLE 2 

DISTRIBUTION OF ANNUAL RAINFALL FIGURES FOR 

GEORGE. 
1900 1970 

2 
8 

16 

11 

3 

20 25 30 35 40 45 50 

INCHES 

DIAGRAM 2 
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(Compiled from graph and ~ther BureauJ Dept. of Transport, figures obtained from Mr. SayersJ curato~ George museum, distribution printed in The Herold, Tues 26th Jan, 1971) 

Mean Annual Rainfall 

- GEORGE 34.55 

--- KNVSNA 29.51 

( Knysna rainfall figures from 1911 -1912 & 1934 - 1952 not available) 
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MEAN 
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lsohyets in hundreds of millimetres. 
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the similarity between minimum values and the low (_' r stand.ird ch-vL1l ion -; , ,rnd t ht 

large discrepancy between maximum figures recorded for L:,, ch month .md t h 1. ·: t ,md 1 nl 

deviations. This indicates that low rainf al 1 f igurE ,s bt low th L, mE><m c in q i ru •r ._J l 1 v 

be anticipated whereas there are likely to be greater fluctu a tions in 1 ,. 1 qcr 

quantities of rainfall. 

Concordia and Woodville forest reserves which abutt the Region nor·th of Kn y., n 1 h .1v , 

similar mean monthly rainfall distributions to those of G,,orge. (S ,•t• DL1q. )) . 

Local residents at Knysna generally anticipate rain f ,_,lling c1t Georc ·i- to r ,,_, ch th< m 

the following day. 

Annual rainfall figures which fall within the acceptance reqion li L' lwtw( En 46. 96 ind 

22.14. At the 2% level of significance (2 ,. probability values or 50 ·.·, .1r I lood 

values)the accepted normal range of rainfall figures lie between 49.30 ~nd 19.80 

inches. In this instance the highest figure recorded was 49. 42 and th ,· l OW ( 1 : ;t 

was 20.59 wnich lie just without the acceptance region i.e. they approximat ,, 

normality at the 2 i level of significance. At the 1 . level the range in , 1 ccE•pt 1b l l• 

rainfall lies between 50. 82 and 18. 28 inches i.e. all rainfall figures -J P !)l! c..lr to b {' 

normally distributed at the H, level of significance. 

No correlation was found between the duration of rainfall (in days) and th(• <!uant i ty 

of rain falling within that period. It would therefore c,ppear that a lt houqh th • n 

is a certain amount of certainty that the total annual figures will t( 1d to be 

confined to the 2ti critical levels of 49.42 and 20.59 inches and evE>n the 5 lE:V · l 

with a high degree of certainty, the amount of rain f allir ,s over a sp r- cif l t' d ot,r i t)d 

of days is not predictable. This implies that larqer or small .' r quant iti , s of 

rain may possibly occur over longer or snorter periods of time than haV (' pr i vi ous l y 

been encountered. It is therefore possible that floods in e}:cess of thOS t..; cilr ,·dd / 

encountered may occur. (It should be noted that for greater accuracy in d~t t rmin­

ation of rainfall distribution a much larger number of figures is necE•ss ,1 r :, .) 

2.5 NATURAL VEGETATION 

Natural Vegetation has been classified into five major zones. (Beach v ,·y· t. , tion t mm ~; 1 , b .:t h 

but is a negligible quantity on this scale of representation and comprises in th ~ m~iin, ::-: t unt ,, 1 v ,n id i ,,; 
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found within other zones.) They are fynbos, littoral bush with rnE'Llt 1.,is .• p. (blc , nbo ,) 1,1 ·elm, nit LIP/, 

dry northern slope vegetation (blombos), indigenous forest including mi lkwood for, .t, md , >ti, , 1 'll < 1 1. 

(Map 8) 

Fynbos predominates in many areas. Once pines or indigenous for, st h,lVE • b ' En c 1 i ir, d th 1 ,; ,; E L'<' i r •.; 

rapidly establishes itself, and in this respect becomes a useful soil c·c v , r. 'rt .,1.c 1t t l 1 , cl h .,c }.~ md 

other ·dwellings on the periphery of Knysna are located in amongst thE fynbo'. , . Th.r · w,, cllfliC"ult ,· in 

determining the exact boundary of the fynbos on the eastern side of Knysn 1 LJqoon, I 11 ticul<1rl y wh , r, · 

suburban developments have taken place. 

Littoral bush comprises a dense matrix of thickly wooded fynbos v , ·gE •t ,1 t ion. ThE .,, . r ,, 1 , wi 1 , 

originally burnt in order to provide better grazing etc. The boundiry of thE· littorll bu.h ion(' which 

is located in the Goukamma Nature Reserve clearly marks the boundary of the old Buff Jlo Ba l t 01, , t P C.::l·r , • 

Very little of this vegetation remains, and large areas of fynbos are used for rouqh qr1zinq. 

The vegetation of dry northern sand dune slopes (blombos} will be discussed in d r• t,1 i 1 in connt-ct ion 

with the Coastal Fynbos Ecosystems. This phenomena relates to the sb·t•p l {.;eward slopE·s cJ f tht' ! mcl 

dunes with vegetation growing in clusters, uniformly distributed.* 

Indigenous forest comprising mainly milkwood in this region is located on steep slop(s ind in 

moist hollows among sand dunes. Their association with r ive·r catchments is adv .mt -1q, •O\L, in t h ,1t t!w i 1 

presence has consid·erably reduced the siltation of the rivers. These cir, discussE·d in mor , d( •t .d 1 .md 

with respect to commercial forestry and related ecological consider ltions in S, ction 4.4. 

* The sand dunes, many of which are consolidated and approaching aeolian it e comp 1ct ion ,If, not if for cl ,, d 

much additional protection by this vegetation. As such shearing of these steE·p slop• s is _, common 

occurrence, particularly after heavy rains. This has recently occurred along the Sw,irtyl, •i she ,r , lin ,, 

in two places and along the old lake side at Groenvlei and Goukamma ,...i ver. One his o ,•curr ~d on 1 

north facing clif,f face while the other on a typical dry northern slope which in this c 1..:r i domin i t ,·d 

by acacia sp. as opposed to metalasia (blombos). 
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The milkwood areas south of the National Road at Swartvl c- i have h , en thinn , rl out c·ntH, id t r d)I ': l ,,· 

the local Coloured inhabitants. This slope provid_es an in t c n •st ing b .1ckdr op to th ,· 1, . 1k c' Ille:! ·, h t 1u I cl 

be preserved as far as possible. 

The spreading of acacia in to the fynbos to the west and south w, •:-: t of th i .. 1 r r · C" I U ., ( ' f ., r r'( )l l' I !rl. 

It was difficult to determine a specific boundary between fynbos 0.nd ,1 c. .i ci l d , t r ·· ., ult 

It should be noted that within the Cape Peninsula the milkwood is ,1 t c Lil 1 y :) rot I ct ,,,l I 1 .mt , incl m.i · 

not be removed or damaged at all by any person. People who wish to c-l i 1r, o , t imfH r with, •; ud1 pl rnt •. 

require permission at ministerial level to do so. It is of th t·• utrr:,·i t import me ,• th1t .uC"h ('( mtrol l ,,. 

applied in this region, and elsewhere along the coast where this pl ,; nt 1bouncl:-; . 

These natural vegetation areas, singly or in combination, form import .t n t wild 1 if , h ., bit l t r , ·qi on :: 

and therefore potential flora and fauna conservation management regions can be dE., t, ,rmin, ,d. 'I'h ,•., • 

relationships are amplified within section 3.5 (Wild Life Habitat). 
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C H A P rn E R ~ 

NATURAL ENVIRONMENT AREAS 

3.1 Introduction 

The Region comprises a series of distinct inter-related ecos ·: stems, o [ which t n un frvp l >I ' •cl n ', 

form an integral part. As such this chapter firstly assesses thE· i: -1 oblems c1~ , 7 c, c i , t v cl w t t h , f1(•c i 1 1 

ecosystems and in so doing provides an insight into plannin : and land us , cc. 1 t r o l , [ (qui c cl f >1 t l r · • 

Secondly this chapter provides an assessment of the sui tabi 1 i Ly o f t IH Rt·q ic , 1 c 1· c c n~; rv it 1 c 1 1•1 1 Jt ·-

ment of flora, fauna and other ~onservation c:riteri,. 

'Ihis section furthermore ertphasises the need for the holisti · and co1oqu·11 1:E,.11 ~od ·11 1 o li t 1111nl 111c I 

throughout the future planning and improvements on the e>isting in:tr stru ·t ur 

The dominant factor throughout the region is water and for the I urposes o f n vi win 3 thE , c i f i , · ( J,,-

lems and phenomena related to the Region, a series of ecosy stems have bt· ,·n out1in,·d, ll l b u on r o • wt11 c h 

are related to water systems i.e. complete drainage sys ems. 

This splits the Region in to eight ecosystems ( see Map 9) . Thn e o · thes1 comp i c:, · -le i 1. (•n mcl 1 ,, r >c,n · 

and include their tributary and catchment areas, namely Touws River Rondevlei, Swart· l Li . h1iqtL l •1, nd 

Knysna Lagoon. The fourth compr LSes Groenvlei, which is a fen apparent] v fed by una r L JI >\.m e: H" 1n 

and surrounding areas. The Goukamma River Valley and cat c hment ar , a forms the ifth. 'IlH· 1 h 

consists of the three major areas of coastal fynbos associated with t 1e pl _ f' u .... of c- \ 1t l'r n r ,, d 0.-. 1 t , 

and recent sand dunes. Th s ·: comprise the non-water based ecos ·_ steris. The . •v • ·nt 11 in c. 1 1qh l h u, t 11, 

Kaaimans and Noetzie Rivers respectively, only part of which are included in the r , c,ion. •rh • h1 n t.r l Lln d 

farmlands have been incorporated into the respective river catchment ar \, as o · wtu c h th v o r m · 1 t. 

3.2 The Need for Conservation and Resource Management 

In comparison with South Africa as a whole, and the surroundinq are s, thi s r 

insignificant economically. Despite this, it has suffered : rom c:onsid r b c t , 

i ci:i i . r 

1 1 1 J •; l( n· 

litiv l y 
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There have been a number of factors causing this. 

As this region has a vast recreational potential, its resourc ._ s must bE c ,n ,· full ,dmini ; t, ,,,,rl . It 

may not be possible to completely eradicate these and other problE..'ms, but I supumc · ( f fort mu. t b ~ Ind J,· 

to correct them where possible. 

One major problem is that of the misplacement of transport 1 inkc.1g• ·s t hr ouqhout th •· r , ,qi on. I Tl Inilll / 

instances the scenic destruction has been extensive and irreparable. FCJr E' .. c:1.mpl, · , q r VE ' l wod hdV •• 

been located adjacent to the national road on the Knysna Lagoon. Major acc t ss rc ,, ,di : , which ho1v• b• ·<•n 

misplaced, have excessively scarred the mountainside at Eilandvlei ,and th .. · south ,·r n b ,1ckdrop ol Kn ·/' all 

Lagoon. 

In a scenic area the emphasis should not be on improving traffic flow and incr ,•. 11-; inq '--. pc , ,d t ·> 1 

maximum, but on creating an interesting series of changing views and minimising th e i1T1IJ,...1 ct ,,f th • c .1<1 

on the natural environment. 

Small constrictions ,due to bridging and the indiscriminate location of both minor ,md ffi. L jor r o 1cl •; , 

are creating siltation problems, and advancing the deterioration of the Lakes System as ct whcl (· . I 'c;r 

example, at Swartvlei and Knysna the foundations of road and rail bridges have led to t• xt ens i VE • .; i lt it ion 

and flooding problems. 

Another aspect is the poor location of urban and _recreational developments in the v~cini t '/ of the · 

lakes with respect to flooding. The danger of flooding has resulted in the premature op •ming of t hE ' 

silted outlets of Swartvlei and the Touws River. Furthermore, flooding presents .1 he. 11th h ,1 z<.1rd with 

regard to water supply and sewerage disposal. 

A third aspect is that the natural vegetation has been destroyed by agricultur il and urb .in d ,· v ,· l o pmE nt. 

General bush clearing for pastures and firewood has also taken place. 

Background to the Lakes 

' Although the lakes and Knysna Lagoon comprise four distinct ecosystems, many of th ,, probl t rn.; md 

phenomena relate to all of these. For the purpose of clarity the over 1 apping phenomE n , ,md th , i 1 

implications are described here prior to their indi victual consideration within the ·ir rE •s · , •ct i vt , •co ., •: t c•ms. 



3. 3. 1 

3. 3. 2 

19 

Size. 

Table 3, Relation of Size of LaJss:s to Cat-chment Ar vc1 s ( 1) 

Lake Surface Area Catchment Area Ratio S 1 C 

______ ---- Sq. Miles ___ ___ Sq . Mil_s:s __ 

Eilandvlei 0.58 4.36 o. 132 

Langvlei 0.835 8.12 o. 103 

Rondevlei 0.55 1.86 0.297 

Swartvlei 4.19 155.30 0.027 

Karatara o. 28 

Ruigtevlei 0.46 5.90 0.076 

Groenvlei o. 96 3.69 0.259 

Most of the lakes are large in relation to their catchment areas as can b ,, SE'en from th,· ,,bov1• 'l' ,1bl 1 

Swartvlei alone has a large water supply, receiving the water of three perennic.tl str •• ms th •· Di , p, 

Ho~kraal and Karatara Rivers. 

• 

Occasionally floods may bring violent changes of level to the lakes. Although floods norm,, 11 , occur-

at widely spaced intervals, two recently occurred within three months (November 195') ,md J .mu. 1 y 19 ') 1). 

Knysna Lagoon is open to the sea all year round at The Heads, and therefore floods do no~ signi f i c ,mt ly 

affect the level of this water body. Tidal fluctuations vary considerably (see Map llt. 

Salinity. 

Salinity has a major effect on the ecosystems, particularly with regard to fish lif~ , veg i t 1tion md 

its ability to provide drinking water for wild life. 
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Table 4 Data for Lake Waters of Wilderness .-!. n ., 1 ( ' ) 

Total Di ·- Tota:! pH Trdnspar , ncy 

Lake solved Solids Halides 
g 1 l g 1 m 

NaCl 

Groenvlei Jan 1951 3.822 2.775 9. 5 3.25 
Sept.1952 3.547 2.800 

Karatara Dec 1951 5. 980 5.339 7.0 0. 70 
April 1952 5.596 4.546 

Swartvlei April 1951 3.600 3.228 c.9.2 
July 1952 16.160 13.740 5.0 

Rondevlei April 1951 17.506 16.370 9.0 

Langvlei April 1951 5.735 5.296 9.0 

Eilandvlei (Bridge) 
April 1951 3.846 3.528 8.5 

Eilandvlei (North Shore) 
April 1951 4. 071 3.774 

All the lakes are more or less saline, but this probably stems in part from th - low Precipitation , 

Evaporation of the region, as is shown particularly in the Eilandvlei-Langvlei-Rondevlei group, which 

has a distinct salinity gradation. 

ine, as it is least affected by the 

Rondevlei, althougm being the farthest from the sea, is the most sal­

flow of fresh water from the Touws River. Swartvlei, however, 

derives much of its salt from the sea and the degree of salinity fluctuates considerably. (Table 5) 

1.3.3 Lake Depths 

Depths are an important constraint with regard to the nature, location and extent of the biotic 

community within these water bodies. They are of particular importance within Swartvlei where depths 

of over 40 ft. are recorded and where anaerobic conditions and salinity gradations are found. 

Apart from swartvlei, Knysna Lagoon (east of the rail bridge) and Groenvlei, no deptl!s have been 

recorded for the major water bodies in the Region. (See Maps l0and 11) A survey of Groenvlei is being 

conducted at present by the Department of Nature Conservation. The lake bottom has gradual sloping sides 

and uniform depths with the exception of the eastern section where a shallow ridge runs into the middle 

of the lake. (5) Swartvlei depths have been recorded by Mr. J.M. Jooris of Swartvlei (Map 9) and the 

Rhodes University Hydrological Research Institute. Knysna Lagoon depths have recently been conducted 



3. 3. 4 

21 

by the c. S. I. R. Hydrological Research Institute, Stellenbos• ·h, bu · th r s r t rE ' nc t .1 i Yt t 1v.i i l 1b l< . 

The depths of Eilandvlei, Bolangvlei and Rondevlei appear to average 15 t. in d£ pt h, wh, t r:· 1 , th> ; 

for Karataravlei would be in the region of 6 to 7 ft. at most. Ei 1 andvb • i , which i _, ., <1uc ·,, 1 -'; h 1p, d, 

and the Serpentine have depths in the region of 14 ft. Langvlei, although sh lllow llonq it c north ·rn 

shore, attains depths in the region of 14 ft. , and which continue in a r idg r · c11c,ng t hE · .tx i , , ,<.1 ut h o 

its centre line (6). 

There are five major species of plant found in the lakes and their eff •ct on t ' 1 t ~ ·s v<1 r1 · err, 1t 1 • 

The five types are (in order of least occurrence):- (5) 

(a) Underwater moss type. 

(b) 

(c) 

(d) 

This is possibly an algae and is found in isolated patches, usually around c1 rt i fi c t 

structures, but sometimes in quiet waters in association with reeds. It is seldom 

extensive enough by itself to be of nuisance value and is said to be killed off by 

salt water. 

Salvinia hastata (=S. arriculata) is found only in the Karatara River upstream of 

Swartvlei. It is said to have been introduced from Lake Kariba into a farm darn 

which later broke, resulting in the infestat •on of the river. It is known, however, 

to have been present in Karatara Lake from as early as 1958. It is prob3ble that 

it was originally carried over from the Port Elizabeth area where its presence was 

known many years ago. Its absence in Swartvlei is attributable to its inability 

to survive in saline water. The main disturbing features are the possible 

carrying over of the seed by birds to other fresh water systems, and its humus 

creating capacity owing to its prolific growth. 

Palmiet (biesiesriet) is found under marsh conditions, generally in not very exten-

sive patches in the lakes except around Langvlei. It appears to be able to root 

in water not exceeding 12 inches in depth, although it can survive deeper submerg­

ence once rooted. Thus it commonly occurs on islands or shallowly submerged 

banks.in Swartvlei. Except where it has encroached into the shallow channel 

between Langvlei and Rondevlei, its inability to spread into deep water renders 

it of little threat to the lake system provided siltation is not occurring. 

Reeds Less common types are bulrush and a flat-stemmed variety. The major concern 
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here is with the round-stemmed type known as fluitiesriet (common rE E·d). It l[JI' ' l r', 

to be able to grow in depths of up to 5 ft. and forms a dense thick11 t which p r ,, v ,•nt ·, 

normal access to the shoreline and renders bathing unsafe. It c: 1 ow:: , ·v T ,1 1 f •' ( t in 

height above water level and thus obscures the view. From comp,irisc ,n .. q i VE ·n it 

appears to have spread quite considerably. Attempts to check it h 1vE · b i m m,1d in 

isolated places. The roots can be pulled out quite easily, and it is - s iid tl1c1t 

perseverance in uprooting it two or three times enables it to be clecn ed compl t, · l ·: . 

Experiments with a weed-killer were started recently, but its effecti venE ·ss wil 1 not 

be known for some time. From advice received, however, it appears th it r , , d :c c .n 

be controlled at a reasonably low cost by the use of a trade product 'Dal 1pon' which 

is non-toxic to fish, humans and animals. It is poss ,ible that reed growth is checked 

by high salinity. If unchecked, reed growth could undoubtedly be a serious threat 

to the beauty of the lakes, and would prevent swimming and fishing from the banks. 

(e)Water Grass. Two main types have been identified through the Botanical Research 

Institute of the Department of Agricultural Technical Services. They are Ruppia 

(spiralis, Dom.) and Potamogeton (pectinatus). Of these Ruppia was found to be the 

most widespread, while Potamogeton was positively identified in several places 

usually in association with the former. 

The tendrils grow at very close intervals and the resulting dense mass is such that the 

larger fish do not attempt to enter it even when chasing small fry. Its resistance 

to boating (skin friction) is very high and normal outboard propellers are soon 

entangled. Swimming is impossible. The grass grows in depths up to at least 10 ft. 

for Ruppia and about 4 ft. for Potamogeton, and is apparently able to remain submerged 

by flood rise for months at a time without damage. 

Water grass appears extensively in all the lakes and in the upper half of the Serpentine, 

but it is also found in isolated patches in the Lagoon. Examination of the aerial 

photographs of 1936, however, showed little sign of the grass at that time, except for 

Eilandvlei and Langvlei where a fringe growth, similar to that revealed by the 1958 

photographs, was apparent. In relation to the shoreline its extent is normal. It 

is therefore possible that it has reached equilibrium in many places, but under 

drought conditions it could encroach further. Some 10% increase in the width of the 

grass fringe in Swartvlei between 1950 - 1960 is attributable to this factor. The 
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primary concern is, however, with its spread and appear ince i n pl ,.1 ct ; wh i·1, it w.,,, 

.not found in more recent times. It must therefore be. considt ·rt d is "' L;1•r ic ,u . 

threat to the beauty and recreational va1ue of the L k ·s. 

It should also be mentioned that the grass tends to tr p f lot s ,1m, < uch a. th e u ; i 1 y 

disturbed moss type described in (a) above. This cou l d l e ,Hl to t.t 1 ·,ilth l •robl c m 

duetothedecayingvegetation. In 1958 / 59 fi ·hd 1th ,-. , ., dnl ·;1 1 :)11(.Jth l cJc r 

kabeljou, also created a problem. Since salinity condition := w,,r p t oun d to b P 

normal, this was attributable to marsh grass, probably :-i ssoci d t vd ·, it h th ,, w d , r q r 1•.·; . 

Incidence~f Auuatic Plants in the Lakes Sy stem 

The extent of the various aquatic plant types can be seen on the base m, p for th · R( •gi<m. Th i 

detailed extent of the occurrence within Swartvlei and Knysna Lagoon can bE· SE en on M,.tp~ 9 . n cl 1 >. 

(a) Touws River Lagoon 

Reeds are found on some 40% of the banks. They occur in sect ions, u ., u,111 y on th e 

shallower side of a bend. Since the Lagoon is a channel with relativt• l 1· :-, t t',_· p 

banks, con di ti-ons for pl ant growth are not very favour ab le. The dang1.• r 1 i s in 

the trapping of silt in established plant areas and progressive encroachment. 

(b) Serpentine 

Below the suspension bridge the Serpentine is relatively weed free. Th e low-1 y in CJ 

banks and flood plains are, however, completely overgrown with reeds. Th1'y 

prevent access, and restrict the absorption of flood water from the Touws Ri V(• r 

considerably. 

Some reed encroachment has occurred in the channel above the suspension bridge., . nd 

up to 50% of the waterway is covered by water grass (mainly Potamogeton). 1h 

difference in conditions could be accounted for by the more frequent bo ,1 t inq in 

the lower section. The aerial photographs of 1936 show that there was considl r cbl 

growth in the channel even at that date. 

(c) Elandvlei, 

The width of reed growth around the shore is relatively small, possibly owing to 1 

steep beach profile. Water grass forms a more or less continuous fring ,· , dbout 

100 ft. wide, around the shore. 
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(d) Channel to Langvlei 

This is so overgrown with reed that no def in,it e chann e l out Ii n i · C<1n b f 0
,, 1 'n. Wh r · r 1. 

there are open patches in the reed, water grass . ppE..ars. l'u lmi ·t f 1und , t r·n •,-

1vely on the flood plain. 

(e) Langvlei 

This lake appears to have a gradual beach slope with the n •-;ult th 1t I t"f' d : cir ow int o 

it to an average width of 100 ft. Water grass is observE·d m,dnly in th br, • 1} , 

between reed patches, and it grows to much the same width. 

(f) Channel to Rondevlei 

The approach is choked with water grass. Upstream of the c .i usi w 1,1 th r· ch inn 1 1 

overgrown with palmiet, probably because it was originally much sh ,1 l l )WE · r. 

(g) Rondevlei 

There is little reed encroachment, probably on account. of t he high s ,;,;1 linit y . l' ilrni c, t 

along the shoreline extends up to 10 ft. into the lake. Water gras s t long th 

southern (protected) shore extends about 150 ft. into the l ake, comparE•d with 

30 - 50 ft. along the eastern shore. This difference could be due to the.:- e•f ft •d 

of wind. 

(h) Swartvlei 

Rondevlei appears to have been free of water grass in 1936. 

Reed growth is relatively thin and scattered. The periodically higher sa 1 i ni ty i. 

probably an inhibiting factor. Palmiet is more extensive, especially in the · 

estuary section. Water grass (mostly Ruppia) is to be found in a fr i ng . · up to 

150 ft. wide in the lake, and covers the shallower side channels of th o estu, ry. 

(i) Knysna Lagoon 

Two types of plant life are found in the Lagoon. Above the old rond bridge . thin 

reed {Junius sp.) is abundant, while below the bridge Eel Grass (Imper<1ta c 1 Lrrd1 ic 

and Sea Grass (Zostera Sp.) covers the entire intertidal zone. 

(j) Groenvlei' 

The bottom of this fen, which is of a soft chalky nature, is covere•d by . qu tic 

vegetation consisting of Ceratophyllum in deep water and Nitella in th , shc1llow. 
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Around the edge of the fen extensive beds of reeds arc found, v r 1· inq f 1 >m I f iw f e 

to 200 yards in width. Plankton and bottom samples reve .1l l' d ,1bunciant food f <JI th , 

young bass and bluegill, and it was suggested that th t· vege t,iri 1n fish p< c-i 1 , 'l'i l.1pi,1 

mossambica be introduced in order to make better use of thL· av.Ii 1 1bl, foocl. (6) 

Water Wild Life 

Fish and bird life are ubiquitous to the lakes' systems. Th i• y ,! rE..· impci1 t ,mt in t 1· 1 m•·. of th • i r 

symbiotic relationship with one another and with the remaining compcnenL; o t th 1· biotic communit 

within the lakes. 

Birds play an important part in the ecology of the whole system. 

using fish and plants, and fertilizing the vlei with their droppings. 

The y ht ·lp to maint ,1 1n , 1 b ,11.mc-[• b y 

The most important fish species found in the lakes and Knysna Lagoon includ~:-

Species Common Name 

Mugil cephalus Springer 

Mugil tricuspidens Streepharder 

Mugil richardsoni Haarder 

Hypacanthus amia .Leervis 

Johnius hololepidotus Kabeljou 

Lithognathus lithognathus Steenbras 

Pomadasys commersoni Grunter 

Rhabdosargus holubi Stumpnose/Flatty 

Gilchristella aestuaries 

Gambusia affinis 

Lepomis macrochirus 

Huro salmoides 

Whitebait 

Top Minnows 

Blu,egill Sunfish 

Largemouth Bass 

Size lbs. 

Maximum Average 

9 1-3 

6\ 1-2 

4 1 

71 5 

162 6 

66 3-20 

30 3-6 

3 1 

24-30 c.m. 
average 

) 
) GroenvlE i 
) 

) only 
) 
) 
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I 

Bird species found associated with the lakes includ8:-

Species 

Phalacrocorax capenis 

Phalacrocorax africanus 

Podiceps cristatus 

Fulica cristata 

Anas undulata 

Anas capensis 

Podiceps ruficollis 

Netta erythrophthalma 

Tadorna cana 

Halia~tus vocifer 

Common Name 

Cape Cormor-.mt 

Reed Cormor tnt 

Gr !cc at cn-• st E"?d Cr ,·b , 

Red-Knobbed Coot 

Yellowbi 11 Duck 

Cape Tt> dl 

Dabchick 

Pochard 

Shelduck 

Fish Eagle 

Groenvlei, which forms part of the Goukamma Nature Reserve, is remarkable for it ,, v .. 1ri ,·, d bi r d 1 i f 

especially its fish-predatory species. The most common species include thos(• list.< -d dbove, ( ~: w,· 11 L , 

the following:- (For a comprehensive list refer to Department of Nature Conservation Inv, ., t ig it ion d 

Report No.16, 1970.) 

Species 

Ardea cinerea 

Egretta garzetta 

Spatula capensis 

Circus ranivorus 

Gallinula chloropus 

Burhinus vermiculatus 

Larus dominicanus 

L. cirrocephalus 

Sterna hirundo 

Centrous superciliosus 

Ceryle rudis 

Megaceryle maxima 

Bampethera notata 

common Name 

Grey Heron 

Little Egret 

Cape Shoveller 

African Marsh Harrier 

Moorhen 

Water Dikkop 

Black-backed Gull 

Grey-headed Gull 

Common Tern 

White-browed Coucal (Burchell's) 

Pied Kingfisher 

Giant Kingfisher 

Knysna Woodpecker 



Species 

Musicapa adusta 

Motacilla capensis 

Cygnus olor 
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Commo n 1~ m 

Dusky Flyci:l Lcher 

Cape Wa gtai l 

Mute Swa n 

These species are not exclusive to Groenvlei, but they ar t. f r l ess coIT1IT1on -->n l 1 <Jt h I l ik 1 ., • 

The Mute Swan, however, is found only at Groenvlei, although a pai r i s o b e t r 1n' ·ferrt•d t u H(mrl , v !r 

in the near future. (7) 

"Groenvlei" - so called because of the greenish colour of th wa t e r, s upport !., 1 l ...irq <' numl r nd 

variety of waterfowl, and provides drinking water for most of th e animals on t h e r c.·ctvt:• ." (8) 

The Serpentine and Swartvlei support prolific quantities of bird life parti i.:: ul r l y . Ge n <'rd l bi r <l - 1 i r" 
counts have not been made apart from re·cent assessment at Swartvlei and d e taile d knowl e dge ol U w 

variety of species at Groenvlei. 
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3.4 THE ECO~YSTEMS 

3.4.1 Touws River - Rondevlei Ecosyst~m 

The main components of this system are theTouws River, thr uc· l 1kcs - (P ,md ,n l , , Ho L · 11 ·d 1 · 1 , ind 

Eilandvlei), and the meandering Serpentine River together with its unicru ,, t lc i: d •, } 11 n. Tl , ··,· ry writ 1n • 

connects the lakes to the Touws River and then to the sea at W i ldE_rnE -ss. Ronckv 1, · i i-: n ,, f 1 ·cl l .- tn ·, 

streams. A few minor rivers flow directly off the escarpment into B0L.1n rv },, i. Lil md ·•· l , i: . f , ,f l ,- th ,· 

Duiwe River. The Touws River has the largest catchment area. Tidc:11 action ()n thL r iv,• t 1 ·:-: t ,, ncl !. up -

stream for three miles. Ideally it should extend through the Se q ,(' t i.n ,·· t ,., t h •· t, 1, 1 in ,, 1 , , f th ,· •; t •·11, 

but bridging constructions have impeded the flow to a 1 .-1rge ext cnt. 

The fresh water replenishment of the lakes is derived for th ,-, most p a rt b y thE t loc ,rJ hq c 1 t hi · 'I · uw .. 

and Duiwe Rivers. When wave action closes the mouth of the Touws River, watu i '.-; f, u ;hEd th r c,uqb tlii · 

Serpentine and Eilandsvlei to Rondevlei. The water level builds up and thL mouth i. · f c), c:,.· d o p, n. 'l't: t· 

whole system then drains, clearing silt and debris into the sea at v1ilderness. 

Constrictions have now occurred in both the in and outward flow of water at four points in th (• . y., t r·'l . 

They have given rise to increased flooding problems, and an increase in plant qcowth and ~~ 11 1t iun. 

From east to west these constrictions are:-

(a) the new road linkage to Hoekwil which cuts directly across the SerpE.:·ntine flooa pl ., in. 

Prior to the construction of this road, water draining to the lakes flowed v i rtuc1ll · .. · 

rm impeded across the flood plain. Now, however, flood waters are cut off b ·/ 

embankments, and must flow through the relatively narrow arches of th ,• new br idgE·. 

The central arch is 52 ft. wide; while the combined width of the north <Lnd south 

arches, after flood waters have risen approximatelv 4 ft. above norr:inl rivE.~r l l'Vl· l, 

is 78 ft. The size of the flood waters' escape route has thus been consid L' r :bl ·· 

reduced. 

The construction of this road has created a physical barrier which r ,_, s 1 rict c: r'l oodi'lc 
' 

on the east side, and thus reduces the fish breeding orormds. This h , ;,,; d e tr ,. , 1 t• d 

further from the conservation potential of the area. Mor ,,over, in t ( ·rm ~ o f bird 

and animal life, this physical barrier does, in effect, isolat,, the two .tr (• t: ·. of 

the flood plain from one another. 
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(b) the old road bridge across the Serpentine some 300 ·: irds r• 1st •J [ tlw n ·iw 1 o,Hl . 

This restricts the normal flow of water across the flood fJ l 1i n. Du r in ,1 floc.< h· , 

however, it is submerged and in this respect it is not 1 m<1 j or p r ,b 1 , -m. 

(c) the gravel road across the Eilandvlei-Langvlei linkage which was bui It to <·onn t' t t lH 

National Road to the inland road between Wilderness .md Rond ,· Tl t· i . 'I'h ,• !.i l ,u1<l •· l p \ -

Langvlei linkage is a wide, shallow stretch of water. At nc ,nn,-. 1 I . k , 1, •,, I w it , r 

depth is 12 inches. Flow is now confined to a 10 ft. bo:-:. culv\.. rt. 

\d) the road across the Langvlei-Rondevlei linkage. This link q , h ,ii: bHn ~ imi l. 11 l · 

affected. Three 24" concrete pipes now form the onl ·, out li>t, ind h 1, t' rt-d ue, ·d th •· 

flow between these lakes to a mere trickle. 

This lack of velocity in all the channels owing to the constr Jctions SE.·vcrE I • r 0;-• duc <>., 

any scouring action which might lead to the removal of reed growth. 

Because of the constriction at the two causeways, levels within the lakes do not 

fluctuate as much as before. The result is that lands adjacent to the 11kc s su ! fc'r 

from a much higher water table. Furthermore "Rondevlei h _i s a very high s 11 in it , 

at present (16gm 1 compared to 36gm/l for seawater) and the indic.1 tions 1r l th .j t iL, 

seepage outflow is lower than any of the other lakes. Thus if isol1t ,,d · ts 

salinity could well rise to much higher levels and it is probable that the pn sent 

excellent fish life in this lake would suffer. On the other hand th,, growth of 

reeds a:ong its shore is likely to be reduced by higher salinity, and boating• (, nd 

swimming would be improved" (9). 

Coupled with these factors is the .1.act that the Touws River mouth is opened prem tt ur ,, 1 ,,.· 

owina to the danger of flooding. At one stage this was done becciuse crops were 

threatened, and later because certain houses and caravan parks on the river wer L in 

danger. 

Premature opening has resulted in the general level of the system being consist ,2ntl / 

kept at a low level. This has given rise to the outward growth of plant life 

within the lakes, particularly Rondevlei and Langvlei. It has therefore ! •rovid,•d 

an added stimulus for siltation, particularly in the linkage channels. Furt.he:r-

more the natural migration of fish to the sea for breeding purposes has been 

prevented, and fish are generally isolated within Langvlei and Rondev1e · . 

When the Touws River mouth has been opened by floods the level of the water is o E>n • r-

ally higher than sea level. Moreover with natural opening the mouth is broad ind 
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once the westward flow of water has reduced the level of th 1 1k( ' to th 1t c t t 

sen water enters the river with the rising tide and the mi x t~ E flow · out with th , kl. 

Only during Spring tides does sea water flow into E il nd 1 'u r th r 1c r e th d 1 t y 

of the lakes is seldom the same for the mouth does not rem ... in o n fo r in It 

apparent however that the water with in the 1 akE s is nE v r En • 1 , 1 ( 1 >) • T>u 1 n f 

the dry summer months the salinity reacr1es maximum p opor on , k, 

high as that of sea water (see salinity recordings p.27). Ion i l 

highest salinity and this is attributable to its lack o· feede r tr m 

The siltation of the Serpentine is of particular concern. 011 r si c nt 

that formerly one could not touch the river bottom, where s in omE i: rt 

is only chest high at present. 

h I 

n 

b y 

t I I cl 

With premature opening the volume of silt accumulated at the mouth c nnot l1 ff' cl )tt 

into the sea with the result that boating and skiing be com imposs ibl E 1 n m m ' c•t 

of the river. 

In 1971 one of the highest flood levels - approximat el 1 ft. bove thP norm,tl lE' , 1 j 

the water - was recorded. The river mouth was opened prior to the norn l r coqn 1 cl 

danger level being reached. Had it not been opened the flood lev 1 could he1v bE n 

considerably higher. As mentioned before, the quantity of r infall is unpr diet b 

and such floods will always occur. 

The logical solution to this problem would therefore seem to lie in thE State or J 1 c ­

vincial Administration acquiring all land subject to flooding within thE y t em; nd 

permitting the natural process to continue. (The only problem in the cc uisit 1on o 

land would be the fact that the present high water mark conflicts with tht old cw nq 

to the road linkages across the system which have raised the f l ood 1 1. Of t· um 

improvements within the system should therefore be made orior tot 1 

the land.) 

cqu1 ton o 

If th is happened control over the open .ling and closing of the r ver moutl woul t not l , 

necessary. This natural process should be assisted by means of dredging the 

Serpentine and possibly the other linkages. At the same time a dit ion 11 get should 

be made tn the road embankment across the Serpentine, particularly thE north rn ct m, 

and the bridging across the other two lake linkages should also be improv c . Ic t 11 y 

all roads cutting across this system should be closed, and the area should b 

to return to its natural state. However, the cost of reconstructing thE Ho kwi 1 1 in} 

, 
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would be-as detrimental as the present location of this ro,d. •ro my nin l th p r e 11 ,~m 

is that developers may regard the introduction of this m, in n c d , cro . , thi loocl 

plain as a stimulus to develop various forms of recredt onal de VE lopm nt , inc it h ch m l d 

the primitive character of the Serpentine region. The potenti 1 of thi r 'l for 

conservation of flora and fauna has therefore been reduced to CE rt i ir x t< nt. 

Furthermore the cost of improving the existing road at the bc1s of th Esc pn , nt, 

and completely removing the linkage a,...ross the Serpentine would b prohibit 

It should be borne in mind that the Serpentine forms ideal f h f c i nq Jr c un 1 

the system's only exit to the sea. contamination or lt r t ion c thi ct ,n 

the system could result in a complete decline of the ent r ec lo9ic 1 t 1 n ·, in 

terms of fish life, bird life and the whole biotic communit•. 

3 4 2 Swartvlei-Ruigtevlei Ecosystem 

The main components of this ecosystem are Vankervelsvlei, Ruigtevle , Kc rat r vlt 

vlei Lagoon; and the Wolwe, Diep and Ho~kraal Rivers. 

Sw ir t v 1 ( i m d .;w I t -

The virtually unknown fen of Vankervelsvlei, situated 550 feet above sea level d st of Ru q vl i, 

comprises marsh and reeds to-day. It appears to have followed a normal succession proc of si 1 t t ion 

and encroachment of aqua tic vegetation, as with Ruigtevlei and partially with K,H 1t 1r vl i. On t hE 

available geological information it is not possible to determine whether this isol it cl v 1 1 fotm n 

underground catchment for the Groenvlei System, or for the Swartvlei System via RuigtE vl i. It 

to Ruigtevlei, and it is possible that the underground drainage pattern follows the old •xpost L1k 

C)l C" nt 

bed of Ruigtevlei through to the Swartvlei outlet. It has therefore been included in this Eco . ;t :m. 

Although recession of the whole lake system is a normal process, within this system it his b en 

considerably accelerated by human interference. This is evident at Ruigt evlei and Kar t r vl i . 'I'llf 

former is totally overgrown with reed, and the latter has considerable reed growth and is in c me r of 

being overgrown. Other evidence is seen in the extensive growth of Ruppia in the arLas 1round th dg 

of Swartvlei, and reed growth at the "Dragon's Head". 

Miller (11) has indicated the presence of a fault underlying the auaternary deposit t \ank rv 1 . •l 

(see Geological Section E - F, Map 6 ) . This may form an outlet for the water from this f m. 'l'h 

strike of this fault runs in the direction of Groenvlei, and may be a major feeder for th sprinqs f dinq 
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Groenvlei at its eastern section. However, it should be borne in mnd th t th r· .· ur i(·id · itd1m<nt .ir • 1 

for this fen is small, and that possibly the auantity of water stored in th i<, L.1k 1 bP.J t 1 •, t rcmq , , l it I cm 

ship to the amount of rainfall experienced, the height of the water t . bl f• , ,md thE to..1 t r o clr iin c1 q ,, to 

lower lying areas. It is therefore very difficult to assess the sign l i c ,m C'" o f V n k , r l . ·, I 1 1 rnd 

environs for use as a nature conservation and wild life management n ,, , .; he uld c< tl ic < t it 1 r m th< r,, f b • 

made. This vlei is completely covered with reeds. 

Therefore its main conservation potential will be in its us1· ;1s .i bird s nc t1 <1 · , 

respect to birds which depend on symbiotic relationships in a water E.mvironmt nt. Ow n< 

1th ,uqh 

r t h r 

1, Jt with 

1cl1
' nt l ' J<' 

of its isolated position it should be considered for this purpos • , de> 1 ite th _, di 1dv mt JC , du, t . J th · I 1 · t 

that it is surrounded by pine forest which is in the main sterile to my orm of l lor , ,md in 1 . " er , 

little is known about this fen. Its significance in relation to this ,._• cosyst ,~m, cJrld i wid, 1 f i 1• ld, 

should be investigated in detail. 

Table 5. Physical and Chemical Parameters in SWc.Lrtvl , i ( 1 q 

Depth Temperature Oxygen Salinity Oat e 
oc 1 0 m mg 00 

0 19.8 6.0 4. 9 

3 19.1 5.8 5.2 

6 1. 2 10.0 21 April, 1971 

9 21. 8 o.o 
12 21.0 o.o 15.3 

0 13.2 7. 2 5.8 

4 12.4 

7 1.0 10.8 6 June, 1971 

10 20.2 o.o 
12 20.0 0.0 15.3 

From the above table it can be seen that Swartvlei can be divided into two distinct w.1 t , r m 1s s ,, s; 

a surface layer of between 4 - 5 metres deep and a deeper layer of 6 - 7 m deep. There seem to b, 1 it t 1, 

mixing between the dense, warmer layer at the bottom, and the fresh, colder wat L ... at th •·' surf 1c r' . 

The pH varies very slightly, being 7. 2 near the surface and 6. 8 near the bottom; aft ,r floods in ,u JU t l 1}71 
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the surface pH dropped to 6.3, the bottom staying at 6.8 (14). 

in Table · 2, that the pH value recorded for April 1951 was in the r l,u jon c,t 9.2). 

The water has a salinity qradient and there is humic {pe, t) colou r i t 1 m o t ,H 

is typical of most rivers and lakes in the area. The other lak, s nth , Wild , n r '-; ' t •I': }t VI' l i t t l ,r 

no stratification. 

From a depth of 5 m oxygen starts to decrease, and an anaerobic hetrotro r, hi ,· c ' >nllTlunit ._. 11,1~, ,it·, i. r, • .i 

community which requires no oxygen to survive, and which is SE' lf-su11 • rtin ci , c t., t 1· nin 1 it ; foocl tlJJ j l , 

from organic food. 

As the distribution of oxygen in the lake is confined to the upper 1 v , ls, it is n 11 n n t th it th , 

fish life will be concentrated almost entirelv on the fringes. The acidit ., md , li ·1it · in th i · in ., t me: , 

do not have a significant bearing on fish life although salini tv would genercil 1 y t , ·nd to ch E ck t lw c,utw 1rd 

growth of the water grass, which grows prolifically around the edge of the lc1ke. This w it t r gr 1. .s 

{generallv known as the "Swartvlei weed" owing to its nuisance value to persons wc1ntinc to er dn ucc , :s t.o 

the water) plays a vital part in the functioning of the ecosystem as: 

(a) a feeding ground for fish, 

{b) a protection ground for small fish, 

{c) a rich cultural area for bacteria and diatoms, and 

{d) a sponge and filter. 

All life is orientated towards the weed, and the whole biosphere is dependent on it. {l?) 

Should the weed in the lake be removed it is probable that the entire bacterial communit · within it 

would be released into the lake, which would then become eutrophic, with pea green colour 1tion md ~: limy. 

This alaal growth would reduce fish life and the amount of light entering the water. The entir l r utrophic 

mass might then be washed out to sea resulting in the lake becoming sterile owing to the acidic cont ( nt 

of the inflowing water. {It is imperative therefore to retain a certain amount of weed within thi s }c1ke(P', ).) 

On the basis of the 1936 aerial photoqraphs, Chunnet (16) in 1icates that there did not ._n · PE' 1 r to b Hl '/ 

water grass in Swartvlei at that time. Examination of the 1944 photoqraphs showed th 1t th w,_,, d q 1owth 

was approaching its present limits. No weed was, however, evident along the north •' cist "hor, · 1 in ,.-. ( ,, ,, , Map 

10). In 1964 a tidal wave which coincided with spring tides created a 3 ft. rise in 1 ik ( b V L 1. 'I'h1 
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resultant inf low of salt water killed a considerable amount of we-e.:d, .des p i t •' t h f' i ct t h It t, , > t tl · 1 , t 1 , · 

of water ·grass recruire, or can withstand, highly saline conditions. ( 1 7) Br lC ( n ·~ w, •r , , r 1. 1 , ·d 1 n t Ju v' 1 t I r 

about this time, and the prolific growth of weed in to th e, 1 a lr e, h d"' c c c urr- ,, , in 'f t h r ·tl. ' ;' 11 n , , ir ,,th 

is clearly visible on the December 1968 aerial photographs. Th s i n ic,i t ,,s t ·, it 

rapid change in the salinity killed off certain amounts of this r lant. Wh( n rHJ t m L· l I 1k , c ondit 10n . w r , 

established again, prolific growth once again took place. 

In 1928 the railway bridge was built across Swartvlei. Owing to th ,, f .. ct th it ,, , t ·· m 1 w-1 . f c. utid 

down to 136 ft. a foundation for the bridge was constructed :t,·, umnin<J ~ton e' 1 ·r c,,·. t l i c:: ·,. 1 10n. i r i IJE ' 

oiers were then cast on this embankment. There are 22 spans, one o,:- wli icl is 30 ft ·. 1 1 l 1nd h ,:: 1 w t •t 

depth at normal lake level of about 5 ft. The other spans are 12 ft. wide, and , cH.: h h 1 • .1 ., 6 in<'h p ir •r • 

set into the crest of the rock fill which is just submerged at normal 1 ike lev i I. In '19 '>8 r: om,· 1 od: w.i•: 

removed to improve the waterway area. 

As a result of this barrier the flow pattern within the lake has chang .. -d. 'I'h· 1.r,7,_ nt mov1 ,m<nt o t tlH 

water is directed by the flow from the two main sources; Kara tar 1, .l oekwi 1 on thE. · e .1 st, me thE., Di , •p and 

Wolwe Rivers to the west. Two anti-clockwise eddies of water are created in the two d ,, e2p s E..:- ct ion c., in t h 1, 

north east. The resultant build up forces the water to move southwards. 

southern shore, and the water is forced to move in to the middle o ' the lake whE.. rr it j Cl in ~-, 1 h t ot h , r main 

stream from Karatara/Hoekwil flowing directly through the openings in the raj lwc1v l r i ic: ,, in th ,• . c.uth t· d , t. 

Deposition of silt is possible where the water velocity is retarded namely alone the souPwrn b mk, th t' 

north eastward tongue partially separating the two major "holes", and the areas immE>di it ~, 1 ~· ,1bov ,, t hr-

blockaded section of the bridge. Siltation due to the small clearance of water neff th, r ,.i}w.1,7 bride,,• i f, 

also considered a major problem. 

As weed growth is confined to a maximum depth of 3 metres it is there · ore possibl th,t b , 19 -1 4 t h 1.· 

general topography of the lake had already been affected by the changed water flow. Chunn1 ·t ( 18, h.l . 

indicated that no significant amounts of sand, silt or clay ar.e entering the 11ke· t rom ctn e. t 1 ·In 11 ,· ou1: c.;, • 

(This is also evident from Table 5). He mentions too that organic sediment is b •-· in ci ( 'r1 .1t ,•d. Alt houqh 

it occupies onlv 'a very minor fraction of the volume of the lakes, this promotes pl mt c1rowth, "v•hic:h b ·,· 

suppression of the erosional mechanism traps other sediment in suspension." 
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In support of this, !-1:ap 10 indicates the change in submer ,red t ,q,nqraph within Sw 1l t v l 01 b ,, twt in l <J64 

and 1969., and the outward growth of weed for the years 1944 la 1J1rc.x irnat l' ), 19?9, 1<1(, 4 md J<)7J. '!'11 

change in topography could be attributed to the swiii·linq mot ion 1 :· ) .t· i , n ·, l dur inq r I oo 1 f 't t ic ,• 1·.. 'l'h.r , 

is evidence of discolouration of the water during the 1954 and 1965 loo<i (1 i ). 

Another possibility related to the growth of weed is the fact th .1t- pl nt crnnmuni ti . h iv 

periods of growth - cyclical periods ranging from 30 - 40 ; ears. 

growth of the weed as indicated on Map 10. 

This m iv tt r ibut , . t I th 

Other problems related to the above and / or which are problems in tlHJ11SP l V<"' 

(a) The possibilitv of the flooding of certain developments on th,;· l ·" >d pLli n cm th • 

eastern side of Swartvlei which results in persons whose Ero : :E rt i , , c; , r , , · 1 • c , 1 

opening the mouth prematurely. This results in a con st .mt low levE • 1 b, ·inq , t t 1in< ·d 

in the lakes with the result that the weed has the opportunH '.• of gr ·,winq outw itr l 

t.o reach depths of 10' once more. Furthermore, the railwa v br i:lge hol ·:h b, ck 1 

large volume of water during floods and threatens to flood mor e ext ens i ·•,_ ff _.,., , 

than normal. The highest flood level recorded, reached the raiL· on thE· bridqE 

which is approximately 9 feet above LWOST. Under average +" lood condition .' th, ·r P 

is often a 3 ft. difference in levels above and below the bridge. 

(b) The eastern bank of Swartvlei below the road bridge has silted up, and dlthough thi :· 

has created an intertidal habitat, the area has lost its potential for w.1 t . ·r b 1s , d 

recreation and development along the banks as a result. 

(c) Fishermen are apparently ope~ing tne river mouth prematurely to attract fish lif ~ to 

facilitate netting. (20) 

(d) Constriction of the volume of water, coupled with premature opening, has resulted in 

the general deterioration of the lagoon side of Swartvlei. Channels exist, but th t 

volume of water is insufficient for adequate flushing of the mouth, with the result 

that the bar is becoming wider annually. 

(e) Tidal rise in the lake is generally never higher than 1 ft. 

amount of shoreline suitable for boating. 

This has reduced fhE 

(f) As already mentioned, premature opening of the river mouth has resulted in thE w,•ed 

being able to extend further into the lake. 

c ,mt r 1p i l 
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The Department of .~ature Conservation feels that there is C:l· rH .. r a lly no WE •Eid p r obl 1.r1 r , L 1tr•u tc J th •· 

ecology of · the system. Evidence from Chunnet's report and within thi L, r i po1 t ~; u1 .pc .1 t . t rd : . 

The following suggestions take the fact into consideration that this syst i- n c- ,mnot b< · r , •:, t c>r • tl t " i t . 

original state. It would seen that a tte~pts to improve the rc,cr i• at ion ti.1 potent Lil of t lw I dk r •, , bot n 

upstream and downstream of the road and rail bridges, should make provision fo r : 

(a). The acquisition of the entire shoreline and flood plain bE>low r.- 1.•. imwn f lo ,,d J,, v .. J b "y 

the State or Cape Provincial Administration. This woulc. p e rmit n .i tur d ,,p,-nin • 

and closing of the river mouth and would facilit 1te cl e,- r -mc '-' o :- ::; i lt ,, c: n i• 1•; 

within the lagoonal section. 

(b) State legislation to restrict any opening or closinc: of th t· riv 1c• r mouth. 

(c) Relocation (with compensation) or protection of all buildinC's subje,ct to : 1 >r>c inq. 

(d) An increased number of channels in the road and rail barricades to permit .i er hlb · - vc , lum,, 

and more dispersed flow of water downstream, and to provide a direct outl E.. t for ilood 

waters from the two main sources. 

(e) Deepening of the channels ur.der the railway bridge, if possible, to remove thP b ,mk of 

silt which has built up making it difficult for boats to gain access to thE • se•a. 

( f) Annual weed cutting to clear boat channels, provided that this is controlled !Jy tb '-' 

Department of Nature Conservation and carefully timed, as the risk of spreadin y th .• 

plant in the process is high. 

3.4.3 Knysna Lagoon Ecosystem 

The Knysna River nas a typical dissected plateau and indigenous forest catchment area and op, ·ns ,1t th ,, 

head of its tidal effect into a broad valley with alluvial terraces on both sides. The str .• am l ro ... d t•ns 

and forms the Lagoon with Tnesens Island and Leisure Island in the eastern section. 

Map 11 indicates the siltation which has arisen from the restriction or complete blockigE' of w.t tL ·r 

flow w ithir , certain sections of the Lagoon. These include: 

(a) Partial blockage by the infill · of the old road bridge which no longer exists. 

(b) Restriction of flow by the National Road infill. 

(c) Restriction of flow by the railway line infill. 

(d) Total blockage of flow between the mainland and Knysna by a road. 

(e) Total blockage by the road linkage between Leisure Island and George Rex Dr i VE' on 

the mainland. 
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Channels in the Lagoon have definite flow lines related to openings in t lw "ir i cu , b , r r 1 • r , . 

areas have, as a result, become totally unnavigable and others can on 1 / bE' ut i l i , ( d I t •r•i t Ii n t i cl , I ·• < I . . 

Maximum and minimum levels are recorded on Map 11. 

The inter-tidal habitat is without doubt the most prolific · the Region, t1nd thL., c•, 1n b ,, .it tr ibut , d 

to the fact that the Lagoon is open to the sea all the year round. Thi .: f1ctor m1 ,: c·, rn l 11 ·t with th ,· 

possibility of opening various linkages further (21). 

A large proportion of the Lagoon shoreline has been developed. The sout h r' rn ~. hor " I in, · , 1p 11 t fr •>m 

the old township of Belvedere, the prospective township of Brenton-on-Lak, · ,md the L 1} , Br , n t , ,n 11 ,> lid 1 / 

Resort, is undeveloped. Apart from the Eastern Heads, conservation m,in 1gem,·nt o t t h i on- :bo1, .11, ,1 , 

would have to be confined to this area. 

Groenvlei Ecosyste~ 

Groenvlei, although previously a part of the Swartvlei lakes system, and possibly of th L' E·ntir , 1} ,,s 

system west of the Goukamma, is completely isolated from any other surficial water bodies. For thi r 

reason, coupled with the fact that it is composed of fresh water, it is treated as a S('par 1tE1 s .· st em. 

Martin (22) summarises Groenvlei as "a shallow eutrophic coastal lake with a coastal sand dunE0 c ,. t ch­

ment area stabilized by heath and dune woodland. The lake is fed by rainfall, run off, and ground w ,t i• r 

from the dunes, and is without outlet. The lake water is calcareous, it is slightly saline, ri ch in oth t... r 

salts, and well oxygenated. 

Correspondingly base-rich conditions occur in the surrounding soils, and peat formation by sedge 

plants has formed a true eutrophic fen. Primary succession leading to fen carr, and secondary succession 

due to human utilization of the fen leading to fen meadow and salt marsh communities." 

The lake level is 18 ft. above sea level and it remains fairly constant, with a rise and fall of 

approximately 6 inches to 1 foot throughout the year (23). It is possible that this lake forms the major 

underground water source for Sedgefield sup.plying water through the old Lacustrine deposits. 

Care should therefore be taken in preventing excessive use of septic tanks by the hotel and caravan 

park and any further developments which may be located on the western extremity of Groenvlei. This is 
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furthermore of concern in reducing the succession problem of Groenvlei .i s dE: scr ib ,,, l 1bov" b 1 M, rt in. 

This lake has a unique combination of natural components nam,· ly ., c· utr ophi<' w,lt , ·1 rn rich in f 1 Ii 

life, extensive reed growth, dune woodland comprising indigenous mi lkwood for ( ·., t provi di nq h 1li it d f c,r 

small game and bird life, and fynbos. Although ideal shallow water condition :.-· do nc,t ,. i · t f Jr wi Id dud 

marsh conditions do exist and, as a result, although it has not been proved, duck 11nq.; f 11 l I r , ,..,, t > th , 

largemouth bass (24). 

Harmful effects on this ecosystem have been the developments of th ~ N.i t ion Ll Po ., d ci nd r 1 1 lw 1·/ I 1n r 

which are located directly adjacent to the northern shore of Groenvle: 1, .. nd thE· , ·: .t( n ·; iv • •· ut t 1nq of mi U .-

wood forest to the east of the lake extending to the Goukamma Valley. This coulet l n rt t 1 ibut r· d in p ,H t 

to the fact that "the milkwood was sought after for boat building as it is a very h rd du , 1bl( • wood rnd 

the characteristic bends and curve of the milkwood tree makes it ideal for the manu r., ct u 1 inq of r ilJ., , 

lances and elbows" (25) ~ 

Restoration of this section of milkwood forest, and removal of the subsistence Lu-ming pr 1ct i. ( d t hi'! c· , 
would be most beneficial in increasing and preserving the wildlife habitat of this ecos \ st ~m. 

Relocation of the road and railway line is certainly not possiblE! . However, th t r ,· is som,· com l o . t 

in the fact that wildlife does become accustomed to the traffic. The two pockets of mi lkwood 01 t·'-> t nc rt h 

of the road and railway line have become isolated from the lake. 

The Department of Nature Conservation is in the process of completing a contour md.p of G:r ov11 vl t• i. Of 

concern is a narrow shallow ridge which extends from the eastern r:>xl. remity of the lc1k 1• for :, OmE' 800 m, t 1 ( •., 

into the centre of the lake. As mentioned ear lier, the bottom of the lake is cover ,• d in W.t t l..' t qr . ;_--; , c1 ;1d 

coupled with this shallowness, the ridge could give rise to a rapid increase in the succ ~· s , ion proc ,,~-.i-. in 

the eastern section of the lake. 

Goukamma River Ecosystem 

The catchment' of the Goukamma comprises heavily dissected plateau, dens 1..: ly vc·cwt c. t ,. l with ind i q , •nous 

forest in the valleys. This typifies all other river catchment areas in the Region. 'I'h 1' S t \ .1 11 , •. f mm 

natural barriers to man, and have preserved the remains of forest which may have covEred th ~ •nti rl• 

plateau region at one time. 
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The main stream opens out into a flood plain and meand •1·• to th1 ·\c ,ut 1. Mi Uwc.,, ),I f r,· ,1 ·pv, r t h r 

steep sides of the western valley wall. The alluvial pl 1 in is f. •rt i 1 , ,in. c mr. r l 1:>! r1 I\ r \ 1n J H\ l f , i r 

cattle in the main. Flooding is a regular feature. 

1936 aerial photography reveals that the entire river mouth com1 r i ~ d c1J ift inq 1n, 1un1, w1i1 ,·h 

threatened to block the river mouth and cover the forest ind fynbos v e ld in th v 1 rnit ,' . ! 'urth, 1mc,r, 

the river did not open directly to the sea but swung westwards apprc :. im,,t 1 1 } m fr om it pr •., n t l oc· it I m 

i.e. the annual variation in outlet probably covered the distance b,•twr•( n UH• Wl '., tr n tr,mit v ind th • 

T.M.S. outcrop to the east. At one stage the river did open regul irl, 1 it thi s out c·rc E (.-'6). •rh(• c.un, 

shifted owing to the wind directional onslaugnts in Summer and Wint er ndml 1 y ~o ut h- , 1 t md ut h-w 

respectively. 

"During 19 55 the floodwater of the Goukamrna River en ti rely SW( pt 1w y c1 f i rml v · i .. , u 1 it tor I l dtm r- " t 

the river mouth. This resulted in a long and difficult programme of river traininq md s, ino r,·cl 1m 1t ion 

which is now being undertaken by the Department of Nature Conservation". ( 27) 

reclamation of the littoral dune on the western side of the river mouth. 

Problems which now arise are: 

Tht· rr·sul t h,1 , b, f fl t tll • 

{a) The eastern bank, which comprises picnic sites on reclaimed dri;·t sands .1nd th,· olc 

river channel, is eroded and flooded extensively. This necessitates continupus 

reclamation work and strengthening of the river bank which is expens,v,. 

{b) Erosion of once reclaimed drift sands is occurring toward the river mouth on tlw , 1st 

bank. This threatens to undermine the main road to Buffalo Bay. 

It would appear that the main road to Buffalo Bay may have been alignec approximat, ·ly J.t Uw c· ,~;t ,• r n 

extremity of the flood line of the Goukamma River. 

A solution to both problems will be costly. They should, however, be carefully consid,•rLd, 1,,1 rt-

icularly in view of the possibility of drift sands re-appearing. 

Tampering with the mouth could lead to adverse effects on the river further upstr 1m. 

into this problem should be carried out by the C.S.I.R. Hydrological Rese 1rch Insti ut E 

forced openings to the sea in the past with no apparent effect upstream, I fE,·l I c,s,>ibl 

,n in • «' t 1c lt ion 

~-olu tiont t tl,' 
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problem, although costly, would be to open the littoral dun~ 1t :rr 1 l l ow 1 111t 1 4 

perpendicular flow to the sea. ( Sketch 6) Extensive re c lam 1ti r. and st Jbil i z,i l ion c, f th i· 1 ,L. t t· t n b.ink, th, , 

river bed and beach front, would then be necessary to be r r th, · on ., lrnqht o fl< ·Jdw1t , r 'I'h , I I I II , • 

land would provide extensive land for recreation in a natural 1_·nvironm,·1t, ,l:l d mn , . 1 l f 1, >o l m tJ( ~ • ( J f I t ~ • ',r; ) ll I 

be reduced to a minimum. The cost of such a project snould b,_ r , 1 it ed t () th · p ul I i c b, ·rw f I t 0 I 4 ., ' I , ·, t I, II 

in a natural environment for posterity. ~1oreov,-, r, the lone run . ) · t R o f ' lC'h 

exceed those of a series of short run costs which would be m 1d,_• n l c ,_ ; . r y in c· m 

eroded away by annual floods. 

, ·hl I 1 • ,.; i l l d j J II l I I I 

11t l y [f• <·l ,11 rn 111 ,, l ,n 

Owing to the acidity of the river, fish life is not :1bund ant. 

(116 varieties have been recorded by a number of people (28). 

I OWE ' V t ·r , th e bi t cl 1 1 f c 1 lcnt 1ful 

The tidal effe~t of the river extends up to the National Road br idge and th~ rivE r i f~i rl y cl < I. 

ll< I 

(See Map 2) The mouth is closed for the most part and the water relativ,, ly fr(•s ·1 ,i t ti tE. .. L<1nd on th, · 

flood plain is valued at R2000 per morgen at present. The cost is probably prohibitiv, - in ti ·• m:, ,t 

acquisition by the Department of Nature Conservation for conservation purposes. 'I'l1is rivE ·r v<1ll ,··/ il 'l " 1n; 

ideal for primitive recrea1:,ional and conservation management purposc•s, and i f not th( whcd , t ,1 -, n .·o m< 

portion at least should be acquired for this purpose. 

3.4 6 Coastal Fynbos Ecosystems 

These ecosystems comprise the extensive coastal plateau which ris<' s e ,; st o f t h i_' 'I'ouw '. 1 iv •,,u· :1 ,md 

continues along the entire coastal stretch of the Region, with thr, ,e bre,:1.ks permit t inq th ,• out' low of th ,· 

Swartvlei, Goukamma and Knysna Lagoon waters. Most of this section could be classified as en . ., t 1 l r,,nd 

Dune Veld with the exception of the stretch east of Brenton-on-Sea to 'Joetzie which con•ErisE ·s ,1 mc ,r , .; t ..._,1,1 1 

rolling plateau landscape, ana consists entirely of fynbos and indigenous milkwood forest in thE hollc>w~ 

and along the cliff face. 

Reclamation of drift sand has been achieved by the use of exotic acacia species .:1.nd ,! lso t c, 1 1 .. ,;F,· t 

exten t fynbos specie. Large tracts of drift sand occurred at Swartvlei Peninsula, Gcuk .1 mma RivE·r Mouth 

and Buffalo Bay an!-1 the area east of Touws River extending along the plateau to Kl ,, inkr m1t: z. 

An understanding of the ecological relationship of plant life to dune for11ation i vit 11 , not 0:11. in 

the consideration of the stabilization of dunes, and wild life associ<l tions, but also in tl1 u 

areas for recreation and other forms of deyelopment. 

C 1 I ) •• 
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McCa:t"g ( 2 9) describes tne development of this environment in d , · i 1. 

pioneers(sedges n Europe and marram in the United States) which " , cut t rndirql •, t • I • r int t l I Ii I qh 

salinity, extreme glare, soils lacking humus, an uncertain and osci 11 it ing ' u :J : 1 of wit ' 1 , Incl , l t Ii 

thrive on these conditions, and as the sand piles around the neck of th · I.mt •, t H r cc t , • nd b , I >W 

ground and the stems and leaves rise from the sand. The product is j dE ·n m, 1 I 1 l L c wh 1 <'h . t 11 1 I 1 ✓ 

the dune below and the leaves that entrap sand and anchor it abov,, grcund lcv , 1." 

These dune grasses, however, cannot tolerate man as thev are hi qh 1 ·,- vu ln , · 1ld , t , > t 1rn1 l in ' l. l t 

therefore important to prohibit access to the primary dune in part il.'.ul 1I, to ,1void cl , ·: t u t 1 ' >Tl c f c m >I 

idated sand and encroachment inland by wind action. Disturbance of pr 1m, ry in d dun h , , c c•11 I r , d It 

Stilbaai with the result that sand has engulfed a number of houses which wer, , iot . 'y, he l· r cl b ·· th , 

dune. 

Diagrams 6 and 7 indicate the relationstip between sand move ment, sc.lt spr ,y, ~.c, il ., dinit . ,md ,oil 

moisture, and the tolerance levels of the sand dunes to development n •s ·wctively. 

Soil moisture tends to remain fairly constant, and this is attributabl ,· to c1pill ,ry 

causes water to rise within the sand dunes. A major problem in this respect is t h, ,t w,1 r 

are used in the vicinity of sand dunes, the groundwater is o-,ered below d crit ic ,: l 1, v , 1 

izing plants die. Often water is extracted too quick!~ resulting in the sand bE inq untbl 

, c·t ion wh i ch 

h 1 low W< · 11 

ind th ,, ,t 1bi 1-

to filtE 1 th, 

brak water. In certain places there is a high water table in the primary dun ,· .md in th , ho 1 low lwh incl 

the secondary dune. In such places water is found at a depth of between one and two mE t rE ·. . 'I'hc w,1t ,,r 

is generally not very brak and is potable. 

The second problem is that of breaking the primary dune or trampling of the dun , grass , s. Thi . u I J. 

must be prohibited to all, and access to beaches must be achieved by bridging such <1reas. If tlw i: 1 imar ·,-

trough area is over-developed, run-off water will be increased dramatically by water dr in ,· l from roof 

and paving that direct the run-off into drains and piped waste-water systems. A third prohibit 1 

measure should be to prevent the interruption of littoral drift by means of groins or , 1!1 :' ct h , r t m q, nt i 1 l 

structure. 

expression. 

This -will prevent the perpetuation of a natural sandbar and its n 1t iv , V l' JE t' 1t ion rncl 

The inland dune is the inland bar of defence and is as vuln rabl l as th1 prim u , dun , 

however, is generally more tolerant and fresh water is more abundant in this environm 1. nt. 

'I'h ' l I l( } d lUH · ' 
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McCarg (30) indicates that the development of highways running ,,oncc 1r .J ant.l \ w1 th ind •m I h ,· b I t., lun, 

could result, if sufficiently elevated, in a third dune. 

Septic tanks are liable to pollute the water supply in such ,,nvironment , >winq t > t t ,, hi •Jh w,d r t .1bl 1· . 

Plant associations in this coastal section aopear to hav., sinlil .i r ·)rc ,c , :,E' ., t , t ,ir, ,, rl r· • ·· 1 l, ,, 1 l,, 

McCarg. The development of dune heath (fynbos) is described in dt:tai b y ( 1ilip.· r , 1) Ir 1 11 t id< • w i., h d 

pioneer plants to the climax stage of dense littoral bush. 

Briefly a primary and secondary dune are formed by ,/ind act ion in sand ,.md U1t· .r .1 w,. rd 1 11 -r , . 1 hrn nt •>f 

plant life. Initial stages of the secondary or inland dune are first for med it th •· th i , } ., t Ii n , . 'I h • 

primary dune forms when the dune grass community is established on the S( condary .J.un l' , md h ,1h .idv me , cl 

seaward to the high tide line. Wind action removes sand in front of the second,iry dun 1 · ,ind th,• , , , t ib l i i'. h , ·d 

dune grass community ini'tiates primary dune formation. Large plant species inv,J. d L· t tlE r i :: inq b , c-kclun r · :: in d 

under the protection of the growing secondary dune and advance seawards dnd inland. ME :-d C" o r ru di um rnc,i ·: t 

conditions in the primary trough resulting from a high water table and capillar / -iction ,il l ,)w d un • ·Jl , , .~ 

communities to spread seaward. As the primary dune is established, the secondiry dune is st,1bilizc<l. 

Salt spray is reduced by the primary dune and thickets replace dune grass. 

In the case of Swartvlei Peninsula moist conditions on the backdune have possibl·. given rise to t h t. 

well established milkwood forest. Where moist conditions do not occur in the system typ1C' ,d f ynbo , is 

dominant in the troughs, and dry northern slopes sparsely vegetated with the metalasia (blombo,; ) spE·ci ,•s of 

fynbos. The steepness, height and orientation away from moist sea air create unst ,ble condition ,; on tllt St~ 

northern slopes, and creep and collapsing are common with heavy rainfall. Even abov,, th r• milkwood for ~•~: t 

on the Peninsula typical dry northern slope persists. 

No development should be permitted on the crests of the stabilized sand dunes and only 1 j ·nit ( d n •cr l' 1t -

ion and structures should be permitted in the primary troughs. Buffalo Grass (Stenotaphrum S t• cundat um) 

has been planted within primary dune troughs with success, enabling more intensive forms of r t.· c r ••u t ion md 

development to tak~ place~(32) 

With moist conditions prevailing, the backdune trough is tolerant of development. Opportunit i -·~ for 

putting this principle into practice occur at the Swartvlei estuary, Goukamma Riv(0 r and .1 t Touw. i i v ,· r 1:,1 :t. 
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The drier inland section of the secondary troughs con st i tut , ·s <<-·n .;,, impr ·nl't 1b l I lit t r , I bu ,h ( f y 11 1, ) . 

Passarena sp. of fynbos (gonnabos) wnich is resistant to se ,1 ;I ., r , •W l o t h . n 1 · , I In 

sand areas, and may have been the original plant within th, · pr t mary : r<lJ 11 •, pti n t 

highly resistant Milkwood Forest. 

t 1 , • , ll 

HI l1tt , r tl 

Marram grass (Ammophila arenaria link) is a perenn1 :.l i: ion ·E·r Sf,s>• ·i •·:· 11CJ w,,. cl 1 1 • L' 1 t ,• 1 pi ,, 

the stunted coastal shrub. These plants are tenacious and hold sand v, ,ry WE ' 11 mcl t lH i r r c l , f vn t .i t ( 

the sane dune to a depth of several feet. 

Diagram 9 indicates its presence relative to the success ion of 0xot i c c1 c .H' L ffi q1 l,, 

rapidly suppressed and killed by the exotic acacia scrub. (37) In th 1s e ·: am1: 1 I l 1 1 

cyclops (Rooikrans) is present and is reluctant to grow in e .•:posed ar cc1 s. ·,n, pt< ' J P r·:11 c·1 e1 11 ·1 · 1 1 J!1 

(maagpynboss ie) and cordifolia (wax berry) domina Le t l c SL· condary J urH- and b r C' ~ •• urH · . 1 h , · .. u , ·c ,,, , i < 11 "t 

marram grass by Passarena sp. (gonnabos) and other indigenous acacia or f;, ·,1bos spEc- i:,:,:; h .1~; not ·,., t c) 1·1 n 

achieved. 

Passarena sp. comprises lC?w bush which grows to a maximum height of b e tween 1 and 1 1
• n. nd th ·r c i o ·, 

thrives in association with the Rooikrans which achieves a height of between 3 and 4 m. yr t c· , · .p. 

attains a height of approximately 1.6m. and is generally succeeded by Rooikrans in the hollow .. . 

Ficinia sp. is found together with Passarena in the hollows and attain appro:· imately th ,· s i.mE l1c-iqnt 

of ~m. 

Diagram 10 represents a typical section across Swartvlei Peninsula. Prior to r eclam<it ion we : k, t lw 

area com rised a barely consolidated primary drme comprising marram grass, a seconc. .. r •. dun , whi ·, 1 ch •c} t ~ 

the seaward movement of sand, and a tertiary dune which developed typi~a1 dry north ,· rn condition :, wL i l ~· 

the secondary trough contained milkwood and patches of blombos. (38) 

The area has since been totally reclaimed with Acacia sp. , which has reached th , c 1 ~t of t cond It. 

dune. Patches of blombos have progressed southwards into the acacia. The primar . drm ,· L · cc ,· r ,·. in low 

acacia with newer patches of marram grass. Sea pumpkin is found in patch ·s on t hE. · b , .ch, t hou ,Jh dur in J 

storms and spring tides, the primary drme is undercut to a certain extent which do ·snot m .1 }.. it 1 ,u1t 1>1 ,, 
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However, this dune is well consol d .1 t ,· d ind with .t in 1 1• th •· im 1,,i c·t cd w1 ·, 

The primary trough is well vegetated and virtually impenet.rabl ,· . 'I'h t· t , .. -:tu ,. o f th · >t l h.i , d 1,1n •Jt•d 

sornewha t from the resulting debris. Development in thE: form of limit 0.d ;, t r u<"t ur , ·. c ·, n1 I ol b , · f · · r rn It d . 

The secondary trough is too steep and isolated to be of sign 1 f i c .mt. n •·t ,. 1t icJn 11 · l11 .c. It f ,1 m· ,1 Ii , It , r •· cl 

bird sanctuary in the milkwood and should be retained as such, p,rt culcidy in i t· w c, f th ,· · 11>'1' o :- 1mit ·1 

of the Swartvlei Lagoon - an ideal environment :-or accommodating man y v1ri, ·t i ,•;, of bi rd Ii c· . 

As mentioned ear lier should sections of this primary trough bP cl l'c red fo1 d ,•VE • lopmE n t bu f , 1 l ,, Cr ,1 . ,i· 

(Stenotaphrum secundatum) can be used with great success to retain Hw sL1bility o l th , •; ind. 

3.4 7 Kaaimans River Ecosystems 

Apart from three houses on the western bank of the river, th e N, ;t ion ,il Ru .i d ,ind t l , r c i lw 1 1 br 1cl q , , 

this river has not been significantly affected by man. 

It has a typical catchment area and its brown acidic waters are not conduci VE ' to f i : ;h l 1 f E • . 

Conservation management should be orientated towards protection of the indigenous forE •i-, t , po .,'.'. ib 1 .: 

with the provision of related primitive recreational facilities. This area is ,1 potent i 11 'T Prlic r , ·, c•rVl•, 

The river banks are precipitous and natural protection of wildlife is afforded. No fur~h ,, r d ,·vE' lopmen t 

should be permitted. 

3.4.8 Noetzie River Ecosystem 

This relatively small river has its entire catchment area in indigenous forest md pl.mt .i t iorw. f, <"idi c 

waters produce sterile conditions for fish life, and tidal action is minimal owing to th , 1 1rq ,, :: md b n 

across the mouth. 

The eastern bank forms the boundary of the Harkerville Forest. 
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3.5 WILD LIFE HABITAT 

3. 5. 1 Introduction 

Wild life habitat regions can be divided up into three mc. jor C,J tr •gor i L•: . • '!'h ,,., in · lucl , 

(a) On-shore habitat 

(b) Under-water, wetland, and water associated hab i t ui s 

( C) Inter-tidal habitat ( i) Sea-shore reserves 

(ii) Estuarine or lagoon.1 1 conditions. 

As mentioned previously, the Region comprises a complex series of int E•rr , l ,it •• cl r·co ., ;::; t, ,1,1. :. •d wh 1 h 

the on-shore habitats form part. These habitats OV Pr lap th e' ecosyst Pm bounda · i t s ,1 ,· d 1; cr i h ·d 1 1 r ,, 1 1· 

and demarcated op Map 9. They provide meaningful constrain ts for det e rmining const~rvct t ion m,m ,HJ ('mt' n t 

areas specific species of flora and faun a and in conj unction w ll h the d L· f i n c d c· cos ·/~-~ ti ,m'.: ( toqd lwr with 

their water-based habitats (a, b and c) above) provide the mechanism for total con ; icivr.i t 1On o f t lor 1 

and fauna conservation management. 

(a) On-shore habitat is related in the main to natural vegetation are ~s. 

or bird life are very specialised and are strictly confined to closed habit ,. ts 

Some sp r.· ci 1••~; of mim.d ~· 

(d lmS t V(' CJ •• t ,, t ion) ind 

are reluc · ant to venture into open habitat regions. 

environments of this kind. 

They are ad.q .. ted to only " f, ·, ·l it homE ' " in 

At the other extreme we have species which dre specialised inh,tbitants of op! .. m h ,.;bit .it ., ,md do 

not willingly go into dense vegetation. These behaviour patterns are a function of thE' ph ·1 -: ic- 1 l md 

psychological attributes of the species. ( 39) 

(b) Under-water habitat here relates to the total biotic community living below th ,, surf 1c,· o r th ,· 

water and this, together with wetland and water associated habitats form yet anothEr s ,• t of ovt ·rl ,1 ppinq 

and interrelated ecosystems. Of major importance in this respect are the symbiotic r e 1 J. t 1 on :.; hip :, ()f 

plant, fish and animal life interrelat~d with each of these three habitats and in th L; t '- spt ct ,n 

inseparable. For example, fish are provided with an under water environmEmt.md . ir ,, ,I::; soc 1 it t· d with 

wetlands for food and breeding purposes. Wetlands are vital wildfowl habitats md ; rov ick n 1t ur .1 l 

bird sanctuaries. These feed on organisms, plant life or fish within these c1re..1s ,md r ,· -f ,, rt i IL-, · th ( 

water bodies, thereby replenishing the system. 
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Wetlands are regarded here as being those areas which are relat , d to continuo u , or 

iation with water and plant life e.g. marsh and reed environments or ,t r •·•,~: which lr( 

subject to flooding. 

. ' I ' H . i d i {. l ' '(){. 

f r c ,m t i In( · t < , t i mi · 

Water-associated habitat refers here to animals and birds r> tc. which ,,r t r <l -1 t( •, l t< -· w1t 1 • b o dl( ' but 

not located permanently within a water body. 

The values of inter-tidal habitat include the following: 

(a) It provides a nursery for young fish which feed on thi' rich E Ji, t d ion <1nd in ·,.,-1 t , b1 1t i 

life of these flats. 

(.b) Mud prawns ( Upogebia Afr icana) , sand prawns ( C\d lionassa k r ~rns :0 ii) , md c t h i· 1 ; fr,, •c tm 

vegetation and organisms found in these areas. Mud pr .::i wn :-: are f i 1 t ,_, r f 1.·l·: ii-r :: , -md 

they in turn are a valuable source of food for the bird cmd fish life. 1'h, ·y .i r , · 

therefore a vital link in the ~ood-chain process. 

(c) Many species of bird and fish life are directly or indirectly reliant on int. l'r-t iclcd 

rock zones in the sea. Per square metre this forms the richest area of cm imt11 

life to be found anywhere 

(d) Spring tides create flooding of vast areas of lagoons which provide excell 1nt bird 

life habitat. Furthermore these areas form a rich food supply for fish. In t m n 

smaller fish are protected at low tide from other fish, and bird life is given the· 

opportunity of feeding on bountiful supplies of fish. 

Estuaries are areas of brackish water, where the fresh water from the river meets the salt w it Pr cd 

the sea and a gradient of salinity is established between the two. As the tides flow in Lind out t h E· 

salinity at any point of the estuary increases and decreases and the fauna and flora is adapted to 

tolerate such changes. The river water carries with it much that has been derived from the dr dn tq ,· 

basin. In times of fl c.., od there will be mud, particularly if the lands are eroded, rotting plant.· 

debris from the river banks, and plant nutrients leached from the soil. When this riv(•r w,1t ,-1 r ,,1ch L"•.-; 

the calm saline water in the estuary, the suspended mud is deposited, the humus is precipit <1 t , d by t h l' 

salt, so that the banks of mud and sand· along an estuary provide ide ·i l conditions for thi• growth ch ,_ tl 1 

plants that can tolerate salt water. 

Although they may be dreary to look at, these salt marshes provide the food on which the c· stu 1rin r· 

fauna depends. Indeed, experiments have proved that the quantity of food produced by tin estuary is l s 
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great as that from good agricultural land. 

·~ot many animals feed directly on the living plants, but as the l ,>1ves di ,, mcl r •>t m th •· mud th •· 

ni tr ifying bacteria actually increase the protein content, unti 1 a rich VE •g ( ·t 1u l 1 ~oup cl , i t · 1 1 ,nm ,l 

the estuarine water. This provides food for a host of animals - worms, sh 11 i ,h, ,h 1mn• , e r 11, , 

certain fishes such as mullets and some birds such as shovellers and ducks. T,h , ,m,tl 1 in ·, rt • b it 

in turn provide food for predators, particularly fish. Estuaries ar , ideal nur " Er y qr fJUndi >: . ounq 

fish such as stumpnose, <lassies, white steenbras and grunters. All of the,s breed in th , :r·, 1 wh ,m 

mature, but many large fish enter the estuaries to feed in the summer when the e>stu.irin • w 1t ,, r i : w 1r mEr 

than the sea. It is difficult to overemphasise the importance of estuaries in th .. economy of th •· s 1. t 

and yet it is these estuaries which are most easily damaged by human activities. 

On-Shore Wild Llfe Habitat 

Map 12 indicates the wild life habitat of various animals and birds in the Region. Bird life, apart 

from wetland areas and water bodies, is in the main related to the indigenous forests. Furthermore the 

number of common species which occur in the Region exceeds 100, and individual mapping is thus impract­

icable. The acacia species do not form good wild life habitats and only two bird species are associated 

with them, namely the Starling and the Rameron Pigeon (Bush Dove). Of great concern is the encroach­

ment of the acacia sp. inland which is reducing the wild life habitat. The only areas in which this 

species of plant do not encroach are those which provide a thick canopy namely exotic and indigenous 

forests. 

Generally wild life habitat comprises "closed" or "open" habitats or a combination of both. 

(a) The indigenous forests provide the closed habitat in the region and species which inhabit these 

areas include:-

(i) The Knysna Elephant - confined to Harkerville Forest bordering the study region. 

(ii) The Blue Duiker - a browser of young bush and shoots in the main. 

(iii) The Leopard - a fine species, white with dark rosettes. 

(iv) Baboons. 

(v) Bush Pig. 

Mr. Hjalmer Thesen is of the opinion that the reduction in the number of wild life species present is 

related to the change in symbiotic relationships brought about by man. 
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The lush indigenous forests provide a plentiful food supply for the· elE~ph tnt. Pnit , ct ion w ,1 , th , r ( 

fore afforded the Blue Duiker which followed the elephant through th forEst . With th< r, iluct ion c,t 

elephant, the blue duiker was no longer protected and fell prey to thE SE· v1l C' t ,ind t c, 

the lynx. The numbers of serval cat were related to the numbers of lyn · . 

r 

• t n t 

He maintains also that the abundance of lynx in the region is related to th, , ovr v ·pil 1 of 1 ·w in th e 

Little Karroo across the Outeniqua range because their numbers increased as , rPsult o t hE r •duet ion o f 

the chief predators of their young - namely the jackal and serval cat. 

His main concern is the shooting of the leopard by farmers. The problem stems from thEc f act th 1t 

farms and homesteads are located on the fringes of the indigenous forests with the result th .t thr 

natural reaction is for leopard to stalk the easy prey of domestic stock. His suggestion is th t th 

leopard should be proclaimed Royal Game, and that a state fund should be set aside for the subsidization 

of farmers who have sustained stock losses due to the leopard. It has been suggested that leopards 

should be trapped and removed to remote parts of the indigenous forests. (41) 

The need to preserve indigenous forests .is reflected in the fact that these areas attain the maximum 

wild life conservation suitability rating for apart from the importance of its preservation as natural 

vegetation, in itself, it represents the greatest aggregation of plants and animals to be found in the 

region. 

The encroachment of exotic forests on the land once occupied by indigenous forests is not desirable 

in terms of conservation of flora and fauna. However where this has taken place, an important relation­

ship rests on the association of the bush pig and baboon with the pine forests - namely their feeding on 

the larvae of the Emperor Moth and the Christmas Caterpillar. If these species proliferate unchecked, 

they can and do breed in sufficient quantities to devastate entire plantations. Plantations in mount-

ainous areas do not suffer from these species due mainly to the constant presence of the baboon. (42) 

Fortunately considerable areas particularly in steep ravines, are not accessible for forestry exploit­

ation and therefore are provided natural protection. 

(b) Open habitat areas in the Region comprise fynbos or associated rough grazing areas in the main . 

• 
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Wild life associated with these includes:-

(!) The Grysbok - commonly associated with the strong sweet-sm( lling h( t b 

"Bughu". (43) It is found solely in the fynbos areas nd c-0~1st 1 dun , 

(ii) Lynx - a main predator of the grysbok and the extensive popul ,t ion l) f 

the fynbos areas and coastal dunes. 

(iii) Larger animals which once abounded in the fynbos regions, in p, rticul 1r 

the thicker and harder littoral bush zones, included: buffalo, eland, 

Hartebees and bontebok. It is anticipated that these may be re-intro­

duced into the Goukamma Reserve. (44) 

Although Dry Northern Slope (fynbos) areas will not support such wild life, their total physic- il ind 

vegetable preservation is of utmost importance. 

(c) Wild life which requires both closed and open habitats and which generally shelters 

on the fringes of the "closed" areas includes:-

(i) Pheasants, red necked franklyn, red winged partridge. 

(ii) Guinea Fowl. 

(iii) Bush Buck - in fynbos and milkwood forest. 

Wetland, Water and Water Associated Habitats 

(a) 
Marshes should be protected together with their fresh and sea water sources of suppl~ i.e. the whole 

water mass from the catchment to the outlet should remain completely natural, and the lJ}.coming waters 

should be left unpolluted - in other words such water bodies should be treated as ecosystems. Stagnant 

marshes such as Vankervelsvlei and Ruigtevlei provide environments for different communities. 

These include in order of priority: Groenvlei; Serpentine; Rondevlei; Knysna Lagoon and the 

"dragon's head" of Swartvlei; Karataravlei, Ruigtevlei, Vankervelsvlei and Bolangvlei. Knysna Lagoon 

provides excellent sanctuaries for bird and fish life amidst its extensive tracts of salt water marsh. 

(See Map 11) 

(b) Under-water habitat comprises in the main fish life which abounds in the lakes and Knysna 

Lagoon. All water bodies have large quantities of fish and are protected in terms of the General 

Ordinance which permits fishing under licence only, except for Bolangvlei, and more recently, Swartvlei 

where netting is permitted. As mentioned previously fish life in Swartvlei is related directly to the 

presence of oxygen and is confined to a depth at maximum of 7 metres. The central portions of Swartvlei 



3. 5. 4 

51 

are only frequented by migrating fish at the surface of the water. 

Netting, in terms of conservation of fish and the amount of fish cl V ..;. i 1 , .l l L• f cir th • 

recreationist, is not desirable. 

of such activities in future. 

Consideration should be giv,,n to tlh prtvL1t 1·.,n 

For conservation management sui tab il ity purposes each water mass has b t.~n g i Vl·n th e· 

same weighting as far as fish life is concerned apart from those which ar E: st Er i le · 

owing to acidic waters ( see Map 13) . These include al 1 the rivers and the u·n t r r1 1 

areas of Swartvlei. 

(c) Water associated habitats refer mainly to bird species which rely on water bodi , s for 

their existence. These species are related primarily to th ,, indigenous fore ·st s 

and other forms of vegetation associated with water bodies. (See Map 13) 

Inter-Tidal Habitat 

Reclamation works, e.g. marina dev , elopment or extensions to land masses, in these areas could damage 

the whole lake or lagoonal system if an assessment of the location of major concentrations of all forms 

of wildlife and their symbiotic relationships is not made. 

There are three inter-related zones in the region, namely Swartvlei Lagoon, Knysna Lagoon and the 

sea inter-tidal zone. 

Swartvlei Lagoon, as with the other rivers in the region, has a blocked mouth for most of the year, 

and therefore does not form as rich an inter-tidal habitat as the other two areas, i.e. the water level 

remains fairly constant for most of the year. 

Kaaimans River mouth. 

Here the Sand Prawn occurs mainly. Another area is the 

The following areas in particular contain major concentrations of particular species and should be 

conserved and managed (see Map 14). (45) 

(a) Mud Prawn Callianassa kraussii, large concentrations of which occur on the Knysna 

Lagoon. 

(b) Blood worm Arenicola lovenii, which occurs in the tidal sands at Leisure Island. 
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(c) Oysters occur in the lagoonal area to the west of L1· isUt c Isl 1ncl .md imm, di .i t , l ·i' 

north of the Western Heads; both these areas are loc tted on th e mdin ch ,mn , 1,· 

from The Heads. Larvae are brought into the lagoon r rom the s~ <1 . ThP i ,rr , 

prolific on exposed rocks in the inter-tidal zone betwe r•n K,.1 i im,m.1 Ri · , 1 c, nc l 'I 1 , 

Heads, and are being heavily exploited for loccil consum i,,L ion. Thi.. w t i lit ·.-

should be controlled to prevent over-exploitation. 

Oyster cultivation is being conducted in the Knysna Lagoon. Sh,tllow Wd l • r cull1 ·r 

ation has been conducted although emphasis is now placed on deep wc1ter cult urP, 

as the oysters grow three times as fast under these conditions. 

areas are indicated on Map 14. 

(d) Exploitation of mud crab (Scylla serrata) is in the experimental stage in these 

areas, No large concentrations of this invertebrate are apparent. 

3.6 EXISTING NATURE RESERVES AND PROTECTED AREAS 

3. 6. 1 Nature Reserves 

There are three nature reserves in the area namely the Ebb and Flow on the Touws River, The Lakes 

incorporating Rondevlei and extending to Swartvlei, and the Goukamma. (See Map 12) 

The Ebb and Flow Nature Reserve, although owned by the Provincial Administration, is run by the 

Divisional Council of George for the purpose of conserving the natural fauna and flora in the area, and 

providing picnicking facilities and accommodation in the form of primitive rondavels for the general 

public. Picnic facilities are also available in the Goukamma Nature Reserve on the east bank of the 

river. 

The Lakes was established in 1969 primarily to enable fish research to be carried out on Rondevlei 

and was more recently extended to Swartvlei for investigations within this lake. 

The Goukamma Nature Reserve was only established in 1960, although the historical background of the 

area is complex and interesting. (46) The objective of its establishment is to restore the ,i rea as 

far as possible to its original condition in terms of flora and fauna, and to preserve and manage it as 

such. "The introduction of extensive artificial practices, even if practicab1e, is also contrary to 

the purpose of this reserve." It is doubtful whether the reserve will be capable of maintaining a high 
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gross population, even though veld-management techniques such as periodic burn inq, h ,1 - E , UC ' C' (•1 d • ·d in 

improving the carrying capacity for game to a certain degree. (47) 

Other Protected Areas 

(a) Private Nature Reserves 

No proclaimed private nature reserves exist in thE· Region, c.dthouqh 1 numb ·r. o f 

people have established private sanctuaries on their propE•rt ies. 

This Region has attracted people who are very conservation conscious. Some comfort mc1y b • dr1wn 

from this should the establishment of private nature reserves, or the acquisition of land by ,ny 

authorities for conservation purposes, prove impossible. 

In terms of a 1968 amendment to the Nature Conservation Ordinance, landowners are enabled to apply 

for a particular form of protection to properties zoned as Private Nature Reserves. The problems 

attached to establishing these reserves stem from the fact that landowners cannot be financially assisted 

in such ventures. Expenses incurred in the provision of water holes and adequate fencing for example 

may therefore be prohibitive. 

A solution to this problem might be for interested landowners to form private nature reserve syndicates. 

This would enable larger tracts of land to be acquired and would then considerably reduce the costs of 

establishment for individual landowners. 

(b) Protected Areas 

An unusual amendment to the Nature Conservation Ordinance No. 26 of 1965, provides 

the legal constraints for protecting bird and wildlife, that is, except for species 

specifically mentioned. All the lakes except Langvlei and Swartvlei, where 

netting is carried out, enjoy full protection. In terms of the Ordinance general 

fishing licences must be obtained by all anglers. 

In terms of regulations promulgated in 1966 as part of the Sea Fisheries Act of 1940, 

no marine life may be collected along the shores or in the adjoining territorial 

waters of the Goukamrna Nature Reserve, except for the sole use as bait within the 

reserve boundaries. Also no netting is permitted anywhere in the Knysna Lagoon 

seawards of the old road bridge. 
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3.7 OTHER -CONSERVATION CRITERIA 

There are many other factors which must be taken into consideration. 

constitute conservation of flora and fauna as such. 

are features which should be conserved. 

These include: (See Map 16) 

Scenic values 

Physiographic features value 

Geological feature value 

Features of historic value. 

However, in the context of ot h ,·· r l ind u si ,. th , ,r , 

3.7.1 Scenic values on land and water, i.e. visual intrusion v~lues. Although Appendix I deals with 

seen ic quality, in that context it deals with visual preferences rather than physical conserv,,t ion 

criteria having scenic impact problems. Any area exposed to view in a negligent way could destroy 

the scenic value of the area. To a certain extent this is related to conserving physiographic 

components in as much as they dominate the landscape or are particularly sensitive owing to· the proximity 

of roads, and accessibility to the public eye. Maps 3 and 4 illustrate sections across the Region and 

have assisted in determining which areas are most sensitive in this respect. 

Areas which have been damaged scenically include: 

(a) The southern slopes of Knysna Lagoon which are marred by the new road to Brenton-on­

Lake. 

(b) Knysna Lagoon at the northern side of the National Road bridge is defaced by gravel 

and crush workings. 

(c) The scarp face at Eilandvlei is spoilt by the new Divisional Road which cuts across 

it. 

(d) The southern slopes of Langvlei to the west which are marred by gravel workings. 

(e) The steep scarp slopes of the plateau which have been damaged by farming. 

(f) At Swartvlei South habitations on the fringes of the milkwood forest have resulted 

in the.thinning out of this scenic backdrop. 

(g) Alongside the National Road east of Eilandvlei and on the slopes of the Goukamma 

Valley plantations have been cut down. 

(h) The eastern Heads have been damaged by the development of the Heads Township. 



3. 7. 2 

55 

(i) The coastal bush area at Brenton-on-Sea has been marred b y t hL, dl''• l lcJpITI ( nt - r 1d• 

and houses are extremely visible in the landscape. 

(j) North west and east of Knysna haphazard shanty dwellings spoi 1 th,, l inch c- , p, . 

(k) Thesens Island has been marred by the industrial complex on it. 

( 1) The mountain slopes alongside the Main Road on the east bank of thE> K.i r it I r .t 1, i VE •r 

have been washed away. This was caused by the location of a culvert .i t . .m un de 1 -

ground stream in the Enon Conglomerate which is not a wel 1 consc, l id. ,t •• d · or mc1 t ion. 

Map 15 outlines areas subject to visual intrusion. However, this has been r ,· pn•s c· nt.d 1 ~, ., bl .mk c· t 

intrusion coverage and is based on independent assessment criteria. This method Wd.S cdopt ·d in ord , r 

not to distract from the final composite map, in terms of conservation priorities, dS c ir , ful pl mninq, 

management or design of developments in these areas may be all that is necessary to minimis , tlw d~·gr 1'( 

of visual intrusion. 

Physiographic .Features Value 

The system of lakes, rivers, and lagoons is unique in itself, and it should be borne in mind that any 

development in this area will alter thi~ quality and the natural attraction of this National Reserve. 

It is tragic in one respect that government action was not taken many years ago to proclaim the entire 

lakes area and the eastern part of the Lagoon a nature reserve, and to control public recreation in the 

area. 

Whereas visual intrusion as described above covers all areas which are subject to direct v i sibility 

in the Region, this section refers to specific physiographic features which should be conserved for 

their uniqueness. These include:-

!. The Heads, Knysna 

2. The stack at Gericke Point 

3. The original side of the lake system (north facing slopes) 

4. Castle Rock at Brenton-on-Sea 

5. The entire cliff face extending along the coastline 

6. The Serpentine, Goukamma and Knysna Rivers and flood plains 

7. Vankervelsvlei 

8. The plateau escarpment extending from Wilderness to Swartvlei 

9. Uniquely peaked crests of Sand Dunes and north facing slopes located in the Coastal Dune Areas. 
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3. 7. 3 Geological Features Value 

3. 7. 4 

(a) Exposed cliff faces, exposing bedding, fold,ing and faulting, 1long t h t' cc .1.io..; t , mcl 

providing chronological geological information. 

(b) Fossils in the Raised Beach. Part of which is e,-.;)os , d behind th , 'I~ot 1 l c 1 1·J · · <>n 

the left of the main road entering Knysna from th t· W l st (48). 

Historical Features Value 

These sites include:-

(a) George Rex's Grave, Knysna. 

(b) Old St. George's Church, Knysna. 

(c) Belvedere Church, Knysna Lagoon. 

(d) George Rex's Slipway, Knysna River. 

3.8 CONSERVATION SUITABILITY 

The major natural vegetation, wild life habitat and other conservation criteria have been outlined. 

In attempting to develop a weighting system whereby potential conservation suitability areas can be graded 

the problem arises as to which criteria are the most important, either singly, or in combination with 

one another. The criteria in my opinion would be assessed firstly by the combination of components 

which could be conserved in any one particular area. This is the method adopted by McCarg ( 49) in his 

Staten Island study. Individual values were graded according to their importance and by means of trans­

parent negatives were superimposed on top of one another. The final composite picture was then photo­

graphed producing a series of colour gradations with the darker tones indicating the greater intrinsic 

suitability for conservation. 

The author has used the same approach as McCarg to evaluate conservation suitability for this region. 

although he was not able to use such sophisticated processes. 

The value of one conservation component and its value relative to another is difficult to assess. 

However, each particular component was regarded as being as important as the other. The'se were therefore 

ranked equal per se. Areas which provide a habitat for a variety of species or prolific quantities of 

one received a higher rating. All the factors were treated on an equal basis. 
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Three grades of colour were used to indicate the degree of · ui t . 1bi lit 1· of • • ch E' 11 t i c ·u l r 11 · 1 f ', 

conservat"ion purposes - the darker the shade the greater the intrinsic v ilu r• (Ma1, 17) .* 

Problems were incurred in determining sui tabi lit ies in the vicin t y o f n n m,Hl , · l ( !ffi • ·nt · . . 'l'h r" , 

have isolated suitable areas from one another thereby reducing the· ··, luE of bo th ir 1. 1', in th · ,. 1,· • 1 f 

roads and railway line, bridges and plantations. In the vicinity of Knysn .i , '..,·mi-rtn I l 11 • 1, 1 ' C' , d ·d in 

fynbos. have completely destroyed the poss ibi li ty of the area serving as an O L; ·n h ,.1 b it 1t or .i , 1 ·omb i 11 1t i c n 

of open and closed habitats. 

From the synthesis it is evident that areas displaying the greatest suitabilit , for c-ons , rv1t ion 

include the inland plateau ravines and adjacent fynbos areas, the eastern and west, rn h .1ds • r i , 

Groenvlei and the coastal fynbos plateau lying to the south and east, Ronde vlei and th ,· ,ire , ,_ t ,·ndinq 

to and including the dragon's head at Swartvlei, the Serpentine and the entire plateau csca pm nt E d En cl ­

ing from Wilderness to Swartvlei, and major inter-tidal habitat in Knysna Lagoon.** 

Secondary graded areas included the left bank of the Knysna River, the Coastal Plateau west ana north 

of Gericke Point, Karatara and Ruigtevlei. 

**Stress is placed on the preservation of the various physical conservation elements in the region -

sand dune crests, north facing slopes, escarpments vegetated or bare etc. as these are particularly sens­

itive to any physical onslaught. 

Another consideration is that before future developments which are located in the vicinity of the 

demarcated areas are considered, their impact on those areas must be fully assessed. For example, the 

location of a marina in a significant inter-tidal habitat zone, marsh, or flood plain may affect the entire 

biotic community within the ecosystem to an extent where repairing the damage is not possible. 

particularly stressed in Knysna Lagoon and the Serpentine. 

This is 

*It was considered impractical to use a larger gradation owing to the fact that the final composite 

map and related evaluation would become too refined and far less meaningful. 

** Many farms within the inland plateau areas are not exploited extensively. As a result large areas 

of fynbos are evident. Should these be agriculturally developed in the future the extent of grade 1 

areas will be reduced to possibly including the ravine sections only. 
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Although the Goukamrna and Knysna Rivers have great int r in :-, i · v , il w · f . )I c n ·,, · ·., t 1 on , th , i r pr, r;< l v , t -

ion is important as emphasised within Appendix 2. 

The Region has extensive tracts of land suitable for development , s n ,. tU t ( ' t·rc1 r v ,,• , p 1 l VL it , n ,dut 1• 

reserves or for proclamation as protected areas. Thes -, inc l ud, · ·-

(a) the catchment and fynbos areas of the Goukamma and Knysna an_ ct · wh i c·1 1 c rn 1 rl h ,. · b , r· n 

linked but for the Karatara Road along the catchmen · ridg ~, 

(b) the Northern snoreline of Swartvlei, 

(c) the Serpentine, Touws River and Duine River areas, 

(d) Kaaimans River, 

(e) the upper reaches of the Ho~kraal and Karatara Rivers, 

(f) the northern escarpment, 

(g) all physical conservation criteria mentioned - possibly proclaimed protected t r ,_ .1 s -

particularly cliff faces, dune crests, dry northern slopes, geological and other 

physiographic features. 

It is moreover evident from Map 15 that a large portion of the Region is subject to view. This 

stresses the importance of locating all gravel workings, roads etc. in positions which will have least 

effect on the natural scenic quality of the area (apart from developments which may in fact enhance the 

scenic quality of these areas). In an area of such importance in conserving the entire natural resource 

base, the opportunity cost foregone in locati'1 g these elements in alternative areas is outweighed by the 

maintenance and enhancement of the intrinsic values in the Region for posterity. 

Finally, the control and acquisition of all areas subject to flooding, the opening and closing of 

river mouths by authority, and the improvement of existing channels between water bodies, is an important 

function in maintaining an ecological balance of the entire biotic communities within the two major lakes 

systems. The succession process has been enhanced considerably as a result of man made elements in the 

region and as such it is of vital importance that all major water bodies are optimally conserved and 

improved as they play a vital role as a major part of the natural resource base of the Region. 
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C l, A P T E R 

AGRICULTURE AND FORESTRY. 

4.1. Introduction 

From a national viewpoint the region as part of the 1 irge r reg1 on o r I h t_· . :. ,uU 1 • t n <'- [Jl , i ;, 1 1 1 i t 1 1t l y 

unimportant agriculturally and forestry wise. Locally, how ·,ver, th c• ir im1~r;rt , n<'l' i ·. r • l .i t iv · l y hirJh. 

Knysna's basic function is related to forestry. Agriculturally cash crop production ,mcl i li ry I 1r m1n ,1 . u ;, f l y· 

processing and packing industries at George and a cheese factory at :<.1 r .t t. ... r uvl .' t. 

In terms of composite suitabilities these two components form a major f unction in ·r .it1 c h e • n · 1 1 ,n-

ment of activity and attractiveness which has made this reg on unique an ti renownPd •-oth n, 1L 10n , l l y A1 1 U 

international 1 y. 

Indigenous forests in tnis region are not exploitable. It is, however, n ce: s-~ ir y to out lin , t .1. ~ 

component in relation to the exploitation of agricultural land and exotic forest, _ nd 1n rel at ion to tn<..: 

important environmental and ecological constraints oriented towards their preservation 1~d mandg, ment, and 

their function in the region as a whole. 

4.2 Agricultural Practices in the Region 

May 18 represents the total area under cultivation in the region (1). The major areas under agriculture 

are outlined further by the assessment of the potential value of exis t ing land for agricultural use in the 

region. (Map 19) (2).This is related to good and relatively good soils, higher rainfall, gentle gradients, 

the aspect of the plateau regions : ;·, i flood plains, and the availability of irrigation water on the inland 

plateau areas. 

The most important and extensive area for agric .i t . ~e is the Hoekwil area, followed by pockets along 

the inland plateau, and the flood plains of Swartvl i, Knysna Lagoon and the Goukarnma River. 

The coastal plateau area, although receiving less rain (approximately 28" per annum) than the inland 

plateau generally, owing to the relative lower relief, have the problem of poor sandy soils which enhance 

this dry condition. 
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Large . tracts of land are not used or mis-used for agricul t ur l 1 , m ,n ·1• c t i , c' d CH .; •m - 1 t 1 , 1 •,l f r ; < ,11 ' 

occupy these areas. These persons comprise pensioners of the Def. _irtmcn t cf I l JI, , , t 1 , , l' ,1 i 1 w ·1 r, , ri i 1. 1 u n ii 

Council, Saw Mills, etc. They carry out a little market garde ninq .-in : "' t CJ<" r. r C' W 1, 11 1 c w., . f• ur th 

more urbanites come to this region and retire on relativel y f;m ill sub-c ivi. i m •, w11ch ,11"( 1 • ft ti ·ult 1 ., t < 

The following figures present a breakdown of the Region: ( ' ) 

Land Use Area 

Afforested Areas 29 000 ha. 52 ' 

Agriculture 16 000 ha. 29 

Private Land and Virgin Forest 8 000 ha. 14 

Protected Areas 2 600 ha. 5 

Total 55 600 ha. 100 

There are 590 properties under agriculture with the following size distribution: 

Size No. 

0-20 ha. 322 

21-50 ha. 103 

50+ ha. 165 

Owing to the nature of farming activities, the size of the properties and the value ~hereof, it is 

essential for farmers to maximise their returns from even the smallest portions of their land. They 

cannot afford to leave any part of their ground idle. This implies using catchment-irrigation methods. 

Farmers cannot afford to rely on the variable though frequent rainfall in the area for cash crops (4). 

Farming is generally mixed and crop rotation is practised. 

gardening, wheat, pastureland. 

The most common rotation is market 

The region's most important agricultural and livestock products are: potatoes, peas, wheat, silage, 

other legumes, sweet potatoes, vegetables; cattle, sheep and milk. 

The time factor with regard to ready and swift access to urban centres does not generally occur as the 
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main markets for produce are further afield than George and Kn · ·n . 

Market gardening requires good management and programming of activities. rob 1 •ms c ,m 1r i , wh , n 

farmers take on too large an area at one time for quick cult ivati<•n, n •. p i ng in ci rr i q 1t 1 on. ur ◄ l., r mc ,1, , 

many farmers have inadequate catchment-dams and have to rely on r, .infa 11. I h •r 1 rt mt n t of W, t , • A t f • i i 

has not as yet made any concrete proposals for an irrigation scheme. (5) 

It should be noted tnat the Department of Agricultur1· is at !Jresent planning t 1e pLit d u f . rm · h ·d 1 o­

logically, i.e. laying out contours and drainage canals, in order to optimise the utilizati:m , nd 1, rot 1..·ct­

ion of all agricultural land. 

4.2.1 Suitability Criteria - Soils, Slopes, Siltation and Drainage 

Although soil quality is an important aspect with regard to the production of cash crops, the availabil­

ity of irrigable water appears to be the major constraint on the productive capacity of the land. (6) 

The rotation system leaves no fallow period as such, which adds to the necessity of having water on tap. 

Borehole water on the quaternary deposits south of the island ;) lateau scarp is generally brak. The 

water table is high in the flood plain areas and provides rich pasturelands in the main. On the plateau 

streams are too incised to permit draw off. Boreholes are deep and expensive to operate for irrigation. 

The geological formations here are not so compact and do not retain much water. 

No detailed surveys of edaphic characteristics (i.e. the erodibility, stability, texture, depth, water 

retention, moisture infiltration and drainage of soils) in the Region are available. It was felt. there-

fore, that an intuitive assessment of the meagre available information was necessary in order to arrive 

at a composite agricultural suitability map for the Region. The rationale behind this is the fact that 

the measurement of the edaphic ~omponent~ available in the Region represents major weightings relative to 

all the other agricultural suitability components. Furthermore, at minimum, this process will indicate 

marginal agricultural areas. This will certainly narrow the margin of error when weighting of the final 

composite suitability map for the entire natural resource base. 

This problem is particularly evident in the case of slopes. Soils related to the cango Beds (Malmes­

bury Formation) are derived from shales and possess the most suitable edaphic characteristics in the 

Region. Thev are reddish soils and do not erode easily. Cultivation on slopes of up to 45 (roughly 
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1 in 2) is possible with contour ploughing without any damage. This would 1p w• 1r to b ,· P•:r·,••,:; 1 ,;j , but it 

should be borne in mind that rainfall is generally light and runoff 1~'. such L-: c; liql.l · 01 th , mc ,:, t put. 

Generally contour ploughing in the Region is carried out on slopes o 25 (1 in 4) o q r,, 1t 1 r. (7) 

Soils derived from T.M.S. are greyish brown to black, darkening w 1 h hiq '1E·r ~·• me, it c1 tion .· or htmu · . 

As with granite soils they are erodible. 

There appears to be very little siltation within the rivers and ultimately th ,..: l 1K , s. 

gives silt readings which were taken in July and August 1971. 

Table 6. Siltation Reading in Peak Floods - Rivers of the Lakes (8) 

Lake 

Swartvlei 

Eilandvlei 

Bolangvlei 

Ebb & Flow 

Wilderness 

Name of River 

Kara tar a 

Klein Wolwe 

Wolwe 

Ho~kraal 

Duiwe 

Rondevlei Heights 

Touws 

Percentage Silt 

On 30 / 7/71 On 22 / 8 _1 71 

0,023 Could not reach water 

0,025 II II II II 

0,031 0,028 

clear clear 

0,030 0,016 

0,036 o, 120 

clear clear 

The rainfall figures over the period of the floods were 125 and 175 mm respectively. 

normal rainfall flood period values. (9) 

These represent 

Rondevlei Heights had the largest amount of silt concentration. This catchment has not been hydro-

logically planned as yet. Secondly water and silt runoff is direct from the agricultural lands to the 

lake, whereas in all other catchment areas silt may accumulate within the dense indigenous forests which 
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flank the steep river valley sides. 

The total extent of land wnicn is hydrologically protected .i t pr , •s i: n t 1 •'. 2 ,00 h 1 . { 1 ti th ·· t r) t I l , > f 

16000 rta. of agricultural land. -~o figure is, howev t• r, availabl ,· f o. t JH •)",', :it Jl lli · · r, d . t 11 

requiring hydrological planning. 

It is apparent that slopes should provide the major constraint for agri ·'ultur 1 suit ibi 1 1 t __ -· 'I' , h l ,, 7 

below presents an analysis of optimum slopes which was made as part of a lJ.nct 

land. 

Table 7. Slope Suitability for Agriculture (10) 

Irrigated 

Dryland 

Good Fair Fair-Poor Poor Unfit 

- 3% 3-7 ; 

- 7% 7-20 ', 20'- + 

1'i,tb i l.it ·· s tud / o r Sw1 ~ i -

Although the climate and edaphic characteristics of this area are suited to different crops and farming 

methods, it is interesting to note that unfit soils include slopes of 14 (1 in 7) and greater for irrigated 

land, and 20 : (1 in 5) and greater for dry farming. 

Generally, steep slopes are better suited to pastureland in this Region, although in the better Malmes­

bury soils crop production lies adjacent to indigenous forests, and relatively little pas t ureland exists. 

Although to the farmer preservation of the indigenous forests ·,ay not present a total over-riding 

consideration against economical exploitation of the land, clearing of trees to provide cropland on 

excessive slopes should be outlawed. Where possible the Department of Forestry should acquire sections 

of forest in order to preserve the unioue characteristics of the reqion, preserve the siltation inflow into 

the lakes, and possibly develop these as primitive recreation areas for the general public. 

In areas of steep gradients, thin strips of land are cultivated, and it is necessary for these generally 

to be less than ,100 metres wide to prevent excessive accumulation of runoff water and to prevent the use of 

storm water drainage. Accessibility to these areas is another important constraint, coupled with the 

ability to use mechanised equipment for cultivation. Length of slope and the degree of slope are therefore 

the major constraints here. 
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Farm~ng on excessive slopes in the Region results in a fin c1 l probl , m. I h Ill 

the growing of crops on excessive slopes is common. In my opinion, t ,1 k inq th i ~· ,nd th C>t h1 •r , ·011 t r Ii n t ~ 

mentioned into consideration, 33' (1 in 3)slopes should represent th ,· rn, :-: imum >·• 1· m1 ' 1bl 0 • ' er 1 r ·1,-

land or pastureland. 

Humidity and aspect are two important factors in agricultural product i m. !low, , in th1 · 1 1 ' Jio :1 th 

major influence of these factors is in the marginal Coastal Dune pl itE ,, u ·: wh , rt ch,. no r tl( •1 n l • f •'· 

common. The inland plateau rainfall is high and the topograph ·;.' rel it ivE · l · ' 1 it, 11·• rt rom m 11qi :1 tl 

areas alongside the scarp or steeply incised river valleys. 

Where_ cropland and pasture land are left unmanaged, kweek grass, weeds ,ind f ·,- nbos r u i c, 1 . >< c ur .. th 

As such good and continuous farm management are the keystones. 

FORESTRY 

Exotic Forestry 

(a) Softwoods 

In parts of the Region the landscape is dominated by large plantations of exotic pine 

most of which are owned and managed by two large timber concerns, namely, Thesens 

and Parks. 

The most common of species of pine include those listed below. 

Table a. Species of Pine 

Specie Common Name Origin Preferable Site Selection 

Main Sp. Pinus Pinasta Cluster or 

Marrantine Pine 

Monterey Pine 

Loblolly 

Portugal & 

Southern France 

1st & good 2nd quality sites 

Main Sp. 

Subsidiary Sp. 
II II 

II II 

Pinus Radiata 
11 Taeda 
II Heliotti Slush Pine 

California Poor 2nd & 3rd 

Southern U.S.A. Poor 2nd & 3rd 
II II 

II Canariensis Canary Island Pine Canary Islands 

Moist swampy sites 

Very poor soils 

II II 

II II 

1! , l. 
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(b) Hardwoods 

The Karri Gum (Divers icole sp.) comprises ~pproxima te ly 85 of the E uc ll , pt ~: •p ,wn. 

They are generally used as II spark arresters 11 
, but ar c· s lowl / b • · ing , r 1d i c 1t " C. d , 

they have proved relatively inefficient. 

The Australian Blackwood (Acacia Melanoxylon sp.) is being inve,st ig it ,~d in rnc i on th cu ' k 1 rt • , f 

the indigenous forests. This specie produces excellent furniture wood. 

, 
In my opinion Hardwoods are insignificant in the ana 1 ysis of suit 1bi 1 it i · s i , t hE R, <J 1 r1 . 

4.3.2 Suitabilities 

(a) Agriculture versus Forestry 

More productive soils situated on low gradients are generiilly placed under cultivation 

or used for livestock rearing in preference to forestry. This is an economic 

necessity for the private individual who requires a rapid return on his investment, 

and furthermore a very high return per unit area. Parks and Thesens companies, 

however, own certain tracts of land which are suitable for agricultural purposes. 

However, once this land has been under plantations, the fertility, and composition 

of the soil drops considerably, acidity increases and restoration is costly and 

time consuming. 

establishment. 

The existence of exotic forests therefore promotes their re-

Agriculturally suitable land owned by these timber companies is most likely to be 

developed as forest land. Despite this I have not given this factor a weighting 

in the compilation of the composite map as the test criteria is that of optimum 

land suitability, rather than its probable future use. In other words, this land, 

although likely to be exploited for timber, is capable of being used for agricult-

ure. Decisions about the use of this land should be made in terms of whether the 

advantage of its use for timber exceeds the opportunity cost foregone of its use 

for agriculture. The final decision, irrespective of the suitability assessment 

made by the planner, rests with the land owner. 

(b) Rainfall, Humidity and Aspect 

Within the Western Conservancy (i.e. the Western Cape) the limiting factor to the 

good growth of trees is the 25 inch isohyet. With less rain soil is an important 
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non-operable - as a result of inaccessability, steep s l op r· , di ' t in f' 11 >m •til l 1'r 

stream (the latter is not applicable here), t11ere is n> i ,r ,;, nt p).~.it.n l1 y ~ 

economic lumbering." ( 14) 

The indigenous forests in the steep rav nes :1 ave been pr )te · c j c.1 s I r c s u t o I • I c 

inaccessability factor, and steepness of the slopes. Sb ,ep , 1 O f)PS I "E 

in the Region where access can be obtained from the bas ,: of hi s le 'H 

Where land values exceed R30-40 per hectare forestry becomes uneconomic. (15) 

Indigenous Forestry 

Apart from the three Nature Reserves in the region, no other areas .1 fford p -ot u ·t ion of t h1 uni u 

vegetation. As mentioned previously, extensive areas are preserved by inaccessability in st ~ I sided 

ravines. However, the fringes in particular are being destroyed b y fire or cleared to provi clt addit­

ional agricultural land. Regeneration of these forests takes considerable time. It is, moreover, " 

difficult process involving detailed consideration of the plant associations within the indigenous 

forest ecosystem. 

Indigenous forest in the Region is not exploitable owing to the environment which is not suitable for 

the growth of large trees. If they do occur, they are found only in small quantities which makes their 

use uneconomical, particularly in view of the considerable time lag before other trees in the area can 

be "culled". Table 9 below indicates the six principal types of indigenous forest. 

Table 9. Indigenous Forest Bioclimatic Regions ( 16) 

Forest Zone Zone & Altitude Terr,perature Humidity Forest :<ype 

Very Dry Littoral - 800 Ft. High LOW Scrub 

Dry II II II II de- in-

Meaium Moist Lower t, Upper Plateaux creas- crease- Economically 

8 - 1500 Ft. E1:ploitable 

1oist Lower & Cpper Plateaux ing ing Economically 

8 - 1500 Ft. : xploitable 

Wet Foothills 1500 Ft. + to to 

Very Wet II II II Low High Scrub 
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This region con ta ins mostly 1 i ttoral, lowe-r and upper plat .'aux zon , s wit !1 ' L 1 1 n 1 · H r I 1 , t < Mi il 1 11 m 

Moist conditions. Medium Moist conditions are most suitable for ecc .nomic E· .pl , ,it Jt ion. In tl 1 . rc •·; r , ( 

the Region is marginal. 

Exploitation is conducted by a system of culling the over-mature or undesir cJ bl , ' p i c1 , . • .ind rc ·<J! n ••r -

ating the sustained growth of natural habitat. The big trees in the ~·orest at i- mpt to ki 11 V•· r ,· t hrn9 

else. Furthermore old trees fall over and damage or kill off a large numbE.. r of other t 1 1 •e . in the 

vicinity. 

For the benefit of regeneration the crowns of these large trees are cirefully cut. 

done on plateaux and moderate slopes, which rules out this process in the Region. 

This cm on 1 'I b , 

It is of the utmost importance that the fringes of forested areas in all zones be protect , ,d c1s t lwv 

represent different ecological types to those deeper in the heart of the forest. A 100 ft. wide belt of 

land on the fringes and river banks should be acquired by th1::: Indigenous Forestry Departraent so that alien 

vegetation may be prevented from creeping in, and the effects of erosion and fire controlled. 

forests are fire resistant, but the fringes are damaged by the burning of fynbos. (17) 

These 

The major principle of exploitation is to retain a safety factor or "Normality Pattern" of growth, i.e. 

forests are never cut below their surplus. Hence cutting only takes place when the number of large 

trees exceeds the anticipated normal number for a particular area. 

Undergrowth is cut selectively which creates an improved foundation for regeneration. Growth is 

prolific on moderate south facing slopes, but quite sparse on north facing slopes. These slopes in 

particular should therefore be preserved at all costs. 

Regeneration of indigenous forests is difficult. However, extensive experiments have been conducted 

in this respect and have proved successful. Nurse stands comprise the Keurboom (Virgilia oroboides) 

and Assegaai (Curtisia dentata). This is, however, only possible without the existence of some 

indigenous forest in the vicinity, unless ideal conditions exist. 

As mentioned previously the association of pine and indigenous forest as wildlife habitat is of value 

in preventing plagues of Emperor Moth from destroying the pine. However, the encroachment of Pinus 

Pinasta, in particular, into these forests is not desirable as these trees grow rapidly and will 
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eventually succeed in destroying this vegetation. 

Although in the Sand Dune areas exotic Acacia species tend to succe i <.1 11 ot h ( r p lcmt q r ,wt h, x , 11 t 1 n 

areas where a dense canopy exists, the milkwood tends to regenerate Uhdf r tl c "'"' bu· h 1 · 'I'h" 1 i t i me • 

of the invading species of Acacia is much shorter than that of the mi lkwood md h , nee th mi 1 kwood w i 1 1 

succeed these species. Birds tend to drop milkwood seeds into th~se are ds. 

This ecological process should be investigated further, particularly in view o t t h 1 · l' .,- t I ns 1 ·Jt. t , wt ·, 

of exotic acacia species in the Coastal fynbos areas. 

Even though the succession process would take years to materialise it would be worth tn( 1 ,, ffort in 

attempting to maintain and recreate a suitable natural environment for these steril( areas. 

The management and protection of indigenous forestry is devided into ' ive activ1t" zon s by th£ Indig­

enous Forestry Department namely production, protection, recreation, re1roduction and res<• arch. Within 

this Region the two activity fields 1ie mainly in protection and recreation 9 and it is hoped that the 

Department could initiate some measure of conservation and recreation, management and protection of the 

indigenous forest areas within the Region, which are unfortunately privately owned in the main. 

4.4 SUITABILITY 

Map 20 indicates areas suitable for agriculture and forestry. Aoart from existing forestry in the 

Region no other areas conflict with those under agriculture owing to the slope 1 in 3 which has been the 

boundary determinant i.e. as mentioned previously agriculture has been considered to be more important 

per economical unit of land than forestry. Geological formations w~re major determinants for agri-

cultural suitability owing to the fact that these soils were dependent on their parent rock for their 
characteristics. 

The Region is suitable for mixed farming. Where water snot available livestock in many instances 

replace cash cro~s. Farmers adapt to the environmental constraints and therefore more extensive areas 

could be included under Agriculture rather than those farms which have catchment dams. 

The value of agricultural land at Knysna and Goukamma river valley is much higher than those found 
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within any other areas. As such these two pockets have been graded the highest 1n th, ~~ion. It :, h ,uld 

be borne in mind that environmental factors may have been partly responsibl •~ for t hes t in fl d t -~d pr i c i : . 

The se.cond highest intrinsic value relates to the Malmesbury series and to the, ar1 1.::. , round t h 1• l. tk v .,/., t , m ; 

and flood plains. 

Although the northern shores of the lakes west of and including Kar .i tara comprise r , cent mcl qu, t , rn 1ry 

deposits, their suitability is enhanced by their association with the Malmesbury deposits on the esc, rp­

ment and plateau - salts are brought down in solution and are deposited on the lower slopes. This is 

particularly evident around the "Dragon's Head" at Swartvlei and farmlands bordering the Ho~kraal and 

Karataravlei. The T.M.S., Granite and Enon areas received third grades. 

Little agriculture is practised on the coastal plateau and it has a low intrinsic value for agriculture. 

No weighting has been applied to these areas. 

Forestry, on the other hand, is located mainly in the quaternary deposits north of the lakes. Large 

areas on the inland plateau have also been planted. The most productive forest lands are those located 

on the Enon Conglomerate Malmesbury series and Knysna Beds. These were given top gradings whereas 

those located on T.M.S., granite and pronounced south facing slopes on the quaternary deposits were 

the second most suitable sites. Gentle southerly slopes and north facing slopes on the quaternary 

deposits received third rating. These latter areas are located south of the Eilandvlei, Langvlei and 

Rondevlei, and north and north east of Groenvlei. 

The section between the Eastern Heads and Noetzie has particularly thin soils with exposed T.M.S. in 

places and as such its suitability for agriculture has been reduced. 

Therefore these areas have been graded for forestry suitability, parts of which are in the process of 

being planted. 

Scattered settlements around Knysna have reduced the potential of this area for both Forestry and 

Agriculture production. 

Although agriculture is confined to the inland plateau, the pockets around the lakes are most suitable 

sites and should be retained for this purpose. 
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The management of these areas is of vital importance in conserving the · nc1t ur .il u ~. c,urc: , b ,L ~•, .ul'l 

retaining the rural character. 
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C H A P T E R 5 

RECREATION 

5.1 Introduction 

Economically this Region would be classed as stagnant and undeveloped h L1 ving ,, 1 Ack 1f , c•rmomi c 

opportunity and no growth industries and no substantial economic b,1se ap irt from timb ,r in ,l ust.ric ·, i t 

Knysna. However, its recreational potential is very high owing to the var i c ty of r ,, crc · i t ion, b )th 

active and passive, it has to offer, its outstanding scenic splendour, and its environm •·nt Jl qwd i ty 

which has made it the retirement 'Mecca' of South Africa. 

Relative to the major centres in South Africa this Region is the most distant of all rt!cognised 

recreational areas. As a result the tremendous influx of holiday population into holiday home F , 

cottages, caravan parks, tent camps and hotels is very seasonal. 

few weeks of the year. 

Many homes are occupied for only a 

Wilderness, Wilderness East, Sedgefield and Knysna are to a large extent retirement centres and 

represent the three concentrations of population in the Region. They represent in the main suburban 

environments rather than city or townscape environments, apart from the central area of Knysna. 

Recreation and residential components have been combined into one section as residential develop-

ments play a large part in providing the opportunity for holiday accommodation. (This is the common 

trend along the entire South African coastline.) 

Control of the growth, extent and nature of existing townships and the necessity in preventing the 

establishment of additional residential nodes is of prime importance and is outlined within Appendix I. 

Urbanisation suitability which incorporates commercial, industrial and residential components in the 

main has not been investigated within this report as the suitability criteria are in many respects 

different from purely recreational and residential oriented developments, the suitability of which are 

governed in particular by environmental quality and optimum location relative to existing natural ameni­

ties. Furthermore, apart from Knysna and the possibility of relocation of and additions to the 

industrial component on Thesens' Island in the near future, very little urban and industrial development 

per se is anticipated. Suitable locations for these components can however be assessed with further 
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synthesE;S of these suitabilities on to the recreation and residential suitability map ,md in p 11 t iC"ul ir 

the final composite suitability map. 

5.2 Recreational Activities and Developments in the Region 

Recreational activities comprise both active and passive forms. These val u s, with rr c• r1 t i m ·. u it -

abilities have been combined to form a recreation suitability map (M,1p 24)-

Many of these activities are most space consuming. For example the areas used for hiking, h 1 ) •" 

riding, speed boating etc. compared to the use of a particular area for bathing are extensiv,• to s 1y th( 

least. Their importance relative to one another which is perhaps assessed by the nurnbE ·r of pr · pl 1 

partaking in such activities on a national scale is impossible to determine here. Are, s, therefur , 

within this Region, which can cater for the greatest differences in tastes and demands for outdoor 

recreation will have the greatest suitability. When accessible natural outdoor recreation facilities 

are located adjacent to areas suitable for recreational development, the desired combination is achieved 

for stimulating rapid development and which in turn stimulates the development of amenities not attached 

to the resource base. 

These intensive recreation areas may not necessarily have the greatest desirability among recreation­

ists who value isolation and tranquillity above other inherent factors within the recreational landscape, 

and as such tend to avoid these areas where emphasis has not been placed on attempting to create 

recreational developments within a natural environment setting, but rather to exploit these areas beyond 

the desirable capacity for maximum enjoyment. 

In this respect it is essential that the values of all recreationists are satisfied as far as possible. 

It is necessary therefore to provide a range of environments which will satisfy these requirements, but 

at the same time facilitating the optimum use of the recreational resources, their protection, control 

and management. 

Activity zoning and multi-purpose usage of areas is therefore an important constraint for both land 
' 

and water-based activities. This has led to the instigation and implementation of a recreational land 

classification system by the. Outdoor Recreation Resources Review Commission in the U.S.A. A six-fold 

land use classification system was adopted and ranged from high density mass recreational areas to unique 

... 
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natural and primitive areas (1). Gasson (2) has delimited the coast al region from w{1c1 h" ,.· t •) 

Keurboomstrand (east of Plettenberg Bay) using this concept. The department of I' 1 Jnn inq ( 3) h 1 , pub­

lished similar proposals based on this method for an area approximating th t of thi l 'E'CJi m. l'u rt h •r­

more the Cape Provincial Administration is in the process of adapting this con ct pt to ui t th , < ut h 

African recreational setting and implementing these proposals for optimum r ·c·r it i n 11 l md u , c mt , ol. 

These concepts however have not taken ecological considerations entirely into 1ccount. It i my 

endeavour therefore to assess the recreation suitability in the area which by virtuE cf it ., , nth, i 

together with the other natural resource base constraints, will provide an t Valuation of th• in •!n .,1 t 1 

and nature of use to which an area can be subjected either singly or in combinat on wit! th 

elements. 

Passive Recreation 

, 1 r t 1 r 

Activities in this field relate mainly to criteria which create visual, emotional and sc 1Entif' r 

appreciation of the natural environment which comprise the conservation landscape in the main rather 

than active pursuits on that space.* 

These include Unique physiographic features 

features of historic value 

high quality forests 

high quality marshes 

scenic land features 

unique geological features 

scarce ecological associations 

water associated wild life habitats 

field forest wild life habitats. 

*The exceptions to this are high quality forests which may include sterile exotic plantations and 

which do not represent a part of the conservation landscape apart from their scenic attraction although, 

as indicated in Appendix 2, ubiquitous and monotonous landscapes which these generally comprise received 

a low visual rat~ng. As such these areas, in themselves are not significant passive recreation areas 

particularly flat or slightly undulating parts, though in combination with other landscape components 

as a scenic backdrop they may form a significant part in enhancing the landscape. Therefore only 

indigenous forests have been included in this category. 
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With.in the assessment of landscape preferences in Appendix 2, indi vi dua 1 compon r nt ,; , f' omb i n<1t 1 on n f 

components, or general patterns and activities within landscapes ha.V e· i gr , ,i t b ,•<-11 inq rm th , p r, f, 1 r nc- f 

people have to those landscapes and moreover these preferences are enhancPd by th , i nhf · r, ·n t t '' 1 ~;;, 1 v, 

and active recreational pursuits which can be derived from these areas or which .i r i· (•nvi ·Llq,·d by th r· 

recreationist. This presents an additional component of passive recreation arthuugh ,dl oth , r u it 1. ·r i ,1 

are governed by their particular regular attraction as an entity rather than _i s d p ,1 rt o r .1 matri x o f 

factors which stimulate visual appreciation and emotional delight. 

As such,landscape evaluation has been treated separately though it has a bearing on th o p~ssive 

recreation experience as well as all other components of the natural resource base. 

Unfortunately no information is available on the assessment of preferences for passive recr ,,ation 

criteria. However these are all important recreation values, all of which should be preserved for 

posterity. These criteria can therefore receive equal value ratings. As they are synonymous with 

conservation criteria it was felt that passive recreation should not form a part of the composite 

suitability map in order to reduce the complexity of combinations of criteria which will be generated. 

The value of these features relative to active recreation pursuits is not known. However, natural 

amenities suitable for active recreation and associated developments appear to be the prime concern of 

most recreationists in areas where both forms of recreation are inherent. It would therefore appear 

that passive recreational pursuits enhance the potential of an area for recreation suitability but are 

not priority draw cards. (Game reserves however have the opposite effect.) 

Active Recreation 

Active natural recreational components are related in the main to water bodies. (See Map 21) 

These include: Swimming - beaches, streams, lagoon.s and lake bodies 

expanse of water for pleasure craft 

angling waters 

diving, surfing and other sea-base . activities 

picnicking sites. 

... 
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Concentrations of recreational developments will occur, where possibl in 1ssoci -1 t1on Jdit h th< w 

activities apart from three which cater for passing trade on the National Road. (This i.s , how, ,v , 1 , m 

additional important constraint when found in combination with active recreation criterL1). 

Where combinations of amenities are available there is a greater probability that mon. int 1m ~ ivE 

development will be found in associative catering for a larger population. A 1TI 1jor f Jct or in p romot in J 

healthy residential development along the Cape coastline has been the occurrenc• of d , 1fE, b ,1lh ing b , ct ch. 

Developments and bathing activities in this Region are oriented towards lagoon wat , rs in t.h , n1c in 1 • 

beaches are generally unsafe for bathing, apart from Buffalo Bay, a small str tch (r e l. 1tivE ·ly in H T< .,, -

ible) at Gericke Point and at Noetzie. Lake waters in the main are.· inaccessibl or danq( rem , for 

swimming owing to the water grass or wide belts of weeds fringing the waters. 

All the lakes provide good angling waters. Rondevlei, however, is afforded completE.; protEc l ion. 

Bolangvlei and Swartvlei are heavily netted. Accessibility to Bolangvlei is difficult and is g ,· m r illy 

not used by sporting anglers or boaters. 

Recreational Development 

Factors which determine the suitability of areas for recreational developments include: 

proximity and accessibility of active recreational amenities 

scenic quality 

environmental quality - locations relative to the presence of or 
combinations of water beaches, high quality ve·getation; 
topography (slope) and views 

slope (buildability) 

aspect (north and east facing slopes) 

potable water 

foundation suitability. 

Adverse factors include: (See Map 23) 
areas subject to flooding 

50 year flood plains (in this area existing maximum flood l vels) 

aquifer recharge areas. (all land Uties permitted within limits of percol ·tion) 
aquifers II II II II II II II 

slopes greater than 1 in 3, dry northern slopes and sand dun , er. , st _­

unconsolidated sand. 
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In order of importance positive suitability criteria include: 

Accessible safe bathing beaches and lagoon waters. 

Proximity to and accessibility of all active recreational ameniti ,· · 
bathing beaches) 

Environmental quality 

Slope 

( inc l ucl i r r l lll ,. , lf l 

Aspects, water availability and foundations suitability do not pres8nt major problE ·m0
, in thE · R( • J ion. 

One reason for this is the lack of prime areas for recreational dev ( lopment. 

~ith regard to slope, the value placed on land in this regard tends to promote suffic·ient findnci 11 

interest in residential developments, in particular, with which to overcome this hurdl , . This is E art-

icularly evident at The Heads township where houses are being built on very steep slopes, in one or two 

instances greater than 1 in 3. 

The Townships Board has a general policy of permitting development on slopes of up to 1 in 3 (3) 

although slopes less than or equal to 1 in 6 are regarded as being the limiting factor to economical 

development. 

Development in the past has been confined ·largely to South facing slopes. The microclimatic differ-

ences between lagoonal and lake shorelines and to sea frontages are considerable. Temperatures at 

Brenton on Sea are generally lower than those at Knysna owing to its exposed position,- for example. 

Foundations limitations are related to areas subject to flooding. 

underground creating a high water table and instability of the soil. 

These include impervious layers 

Constraints on Recreational Development (including sumrn r f A __________ ..::,.:::...:..:::..::.::..s·:::::.:.:.::: a y o ppendix I) 

(a) qecreational townships do not appear to be the most desirabl f 
. e arms of development. 

Within the Region the emphasis has been on provision of recreational development 

for the temporary vacationist apart from the three major nodes of development. 

The growth rates within these towns are high compared wi'th other coastal records 
along the Cape Coasr (5). 

Buffalo Bay, Leisure Isle and the Heads are fully 
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developed while apart from Wilderness and Knysna, all other t owns h lVE> , low I .-, r C l 1 nt I J•· 

of plots built on. Additional townships are not desirable in t 1 rm :, o f t lw n ,·,· cl 

for all other forms of accommodation types for recreationist s in the lrE ',l ,ind th ,.., 

minimal areas which are suitable for recreational development. 

Map 22 indicates all accommodation facilities within the Region. Apart fr om t IH t h r 1 0 

major development nodes namely Wilderness and Wilderness F i.st, Sedge£ i , · ld .incl Kn :-: n i, 

other townships include Sedgefield Extension 1, Buffalo Bay ( 1 E· 1s t~d cot t ,HJc ·., ) , Br ·nt on-

on-Sea, Belvedere and Noetz ie. Knysna has four major sections - th ,· mc.1 in town, 

Hunters Home, Leisure Isle and The I-:eads. 

Brenton-on-Sea is poorly located on the plateau. 

only be made at one point. 

The beach is unsafe ,md .i ccE> , s c- ,rn 

Brenton-on-Lake is not developed as yet and Belvedere, which comprises c1 sm 111 1 ,1yout 

is increasing in size steadily. 

(b) Retired persons form a large part of the permanent resident population within th ,• VdI iou ; 

townships. However, the majority of homes, apart from Knysna, c1 r ,, only occupi i~d fo r 

short periods during the year and as such the desirability of these forms of 1cc-)mm­

odation is questionable in an area which can cater for a high r t·• creat.ionist popul i.t 10n 

and which requires accommodation facilities. Furthermore, the need for rE •creat ion 11 

accommodation in a natural environment is stressed. 

(c) Swartvlei Peninsula is owned by the Divisional Council of George. The bc1thing llonq 

this section of coastline is unsafe apart from around Gericke Point. This arc t should 

therefore only be developed for short-period accommodation periods - with th ·se facil it i {' f : 

providing a base from which people can enjoy recreation potential of th,, entir , ir ,•.i, 

and furthermore catering for persons with a particular desire to recreate in one part i cul ,ir 

way - fishing, diving, etc. Township development in th ,-. ar ,a would r , ,sul t in + •·cul-

a tive buying and selling with little development taking place. Furth l rmort 1 this 1 rnd 

would be lost to public use in terms of accommodation facilities and recr (1c1tion3.l 

activities on land. 

(d) Acquisition of and leasing of land should be integrated by the local authorities conct• rned 

to provide access to the Lake and lagoon waters, and to provide land which could bE" 

leased by private organisations for boating purposes. This venture would be most 

welcome along the southern shoreline of Swartvlei, Brenton-on-Lake, Eilandvlei (north 

eastern shore) and at Belvedere. 
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Furthermore accommodation facilities or picnic sites should be provided by th ,· Lc.,c 1 l 1, u th -

or.i.ties in areas which would be sensitive to maximum development. Th l' SE ' ,, r t• 1 ; includ ,· 

the Duiwe River ravine, the Ho~kraal River (three areas, along the East ,,rn b ,mk) , ,1t 

Noetzie and possibly within the Rondevlei Nature Reserve, Goukammd Riv , ·r n cl Kn : n 1 I' i 1, 

(e) Balanced holiday resort accommodation within townships is stressed in ord, r to r r .rrc t 

development and prevent decay of services. This may particularl -.. · b suit .. ,bl r• · c 1 

Brenton-on-Sea which is perhaps the least desirable township area, although Wi ld ,·rn , ~ s 

Eas:t displays the similar symptons of lack of and accessibility to nat ur, 1 1 c1m , •nit i E· , 

here steep cliffs prevent access to the dangerous beach. It should be noted th 1t 

Wilderness is well developed (Approaching 70Q) and as such this has resulted in thE 

second best site being chosen for development at present. 

Sedgefield Exten :, ion I should have a stimulus in the form of a caravan park, a tent camp 

and picnic sites. The environmental quality of the area should furthermore be enhanced 

by tree planting - th: flat topography and low grass cover has reduced the desirability 

for development here and f~rthermore all developed plots are located within close proximity 

of the lagoon. This is typical of all similar developments along the Cape Coastline 

where riverside or lagoonside plots and one or two further back are developed. 

(f) The area requires temporary forms of accommodation facilities and local authorities should 

play an important part •in providing them in areas (/)f outstanding scenic splendour. As 

mentioned in Appendix 2 the competition between private and public development can be 

outweighed by subsidies and the fact that the demand for recreational accommcdation will 

certainly not be satisfied by private or public bodies. 

(g) The extent of holiday township development should be related to the total extent of facilities 

which the developer provides and furthermore controlled growth of residential erven. This 

can be effected by assessing the total extent of development to which townships grow, 

thereby assessing the speculative and undesirable erven which remain. Therefore the total 

extent of erven allowed on the free market could be assessed relative to the extent of 

existing natural amenities in the area and the minimum number of erven which should be 

permitted to ensure healthy growth without the speculative element taking control of the 

situation. ' 

The demand for residential plots is high in this region. However, the degree of develop­

ment will possibly become marginal as the Region reaches optimum development in terms of 
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what population the natural amenities can cater for and the exten • to which t h E:! I...md.,.c 1pt. 

can .absorb such developments. It is therefore es sent ia 1 that excessive dE' Vf I CJpmE·n t i ,, 

curtailed in order to prevent the deterioration and over loading of these n _1 t ur 11 r , •sc •urces 

at a later . stage. 

5.3 RECREATION SUITABILITY 

Both suitable and active recreation and recreation al development areas have been incorpor , it , d into 

the recreational suitability map (Map 24). This map therefore depicts the tot al E·xt en t whi ·b t he HE qi on 

can be used for recreation and the quality and suitability of these areas for all forms of ncri· c1tion. 

Graded areas on land reflect (apart from beaches) areas suitable for recreational developments i.e. 

from picnicking through to intensive recreation areas and residential development. 

As emphasised within Section 5.2.3 and Appendix 1 no further residential growth should be permitted. 

It is therefore stressed that these land based suitability grades relate to the suitability of other 

forms of development from primitive picnic sites, tent camps, holiday cottages and caravan parks. 

No consideration of marina development has been made. Thesens Island is in the process of being 

developed in stages as a marina and the potential for such a scheme within the Lagoon is high. Other 

possible areas include the Serpentine, other areas within the Knysna Lagoons and Swartvlei Lagoons. It 

is stressed that such developments may have an injurious effect on their ecosystems witn regard to 

reduction of fish and bird feeding grounds as marshes and flood plains, creating inbalances in the natural 

symbiotic processes, water pollution an<l destroying and reducing the preserves of many bird species etc. 

Before consideration of these is made an ecologist should be employed to consider the effect of these 

developments on the entire ecosystem. 

The suitability map also indicates both the value of water bodies for recreation and the related 

potential use of the adjacent land masses. Belvedere, for example, has a high potential for recreational 

development which' is related to accessible and deep lagoon waters. 

It is stressed however that high recreational development constraints not necessarily involved access­

ibility of natural amenities as is the case of The Heads township, where the environmental quality is 
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extreme!¥ high. 

Intensive use of inland water bodies is related to the Touws River, EilandvlE·i, Swartvl 1 cmd Kn ,n 

Lagoon. Secondary waters include the Serpentine, Ho~kraal River and GroenvlE.'i. Conc •_mt rc1t ion . o t 

activities along the sea front are confined to Noetzie, The Heads, Buffels Bay, S •dgefi , ld, C ,,1 ic} , Po int 

and Wilderness. 

been reduced. 

A large proportion of the coastline is inaccessible and cis such its ,uit ,1 bility hi s 

Furthermore no developments are possible in relation to this amenity. 

The Swartvlei weed has reduced the potential of ext en si ve on-shore accommodation fac i 1 it ies, pc1 rt icul­

ar ly along the southern shoreline. Water grass and weed growth has reduced the recreational suit ,bility 

considerably. 

Extensive areas on the escarpment above Bolangvlei are developable but have poor access to natural 

amenities and a relatively low environmental quality. 

Knysna has extensive tracts of land which could be developed. Environmental quality is the important 

constraint in this area, in particular, views and on-site vegetation quality, as the lagoon waters are 

generally inaccessible. 

Finally it is stressed that the author had to make intuitive decisions with regard to the extent 

of an area which was suitable for recreational development. 

by physical limitations. 

5.4 REFERENCES 

Very often, however, thes~ were defined 

1. Outdoor Recreation for America : A report to the President to the Congress by the Outdoor 

Recreation Resources Review Commission, Washington, U.S. Government Printing Office, 1962. 

2. Gasson, Barrie : Toward a Development Plan for the Knysna Lakes Region. Thesis submitted in 

partial fulfilment of the degree, Master of Urban & Regional Planning, University of Cape Town. 

March, 1970. 

3. Departement van Beplanning: Ondersoek na die Benutting van die Riviermonde, Strandmere en Vleie 

in Republiek van Suid Afrika, Vol IV Streek Knysna-Wilderness, 1970. 
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4. Personal communication with Mr. A. Altmann, Chairman of the Townships Board, c 1p•· l ' -ovinci 

Administration. 

S. Detailed analysis of development in the region has been conducted by Ca .sc )n C)p. cit. ind 

by the Cape Provincial Administration, Town & Regional Planning Dept. 
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C H A P T E R 6 

COMPOSITE SUITABILITIES 

6.1 Within chapters 3, 4 and 5 intrinsic suitabilities for each major compon ent within th · nitu , , 1 

resource base have been determined. In order to obtain an evaluation of suit l,i 1 it i 1•. r, 1 lt i c• to (, n , 

another, it is necessary to compare these by means of the pre-empt iv, method wh r· r i b 11 C t 1,l , v ., I uE-< 

not in competition with any other Grade I values were initially mapped. This WdS continu r• d •or ,,•c·1 md 

and third grades, thereby pre-empting the appropriate combinational arf' LS. ThE SE. WE.t r• th ••n r r-m ir ,·rl. 

The result (Map 25) is a summary of unitary, complementary and competing intrinsic l ind u ;, ., with in th , 

Region. 

It must be borne in mind that this synthesis has not taken into account the all import int co ~t b r n c · it 

aspect in land use planning. As such this plan must be viewed as being indicative of locu ting thes 1 

phenomena relative to one another and promoting a balanced consideration - the plan does show th •' rel .· tive 

concurrence of positive factors and their relative absence. 

6.2 SYNTHESIS 

6. 2. 1 

The synthesis reveals the tollowing: 

Unitary Land Uses 

Areas which neither conflict nor compete in land uses include: 

(a) First, second and third grade ~onservation areas within the inland plateau ravines and 

coastal plateau, and certain wild life habita~ sections within the lake bodies and 

Knysna Lagoon, and the inland plateau escarpment at Wilderness. 

(b) First, second and third grade agricultural areas. Certain of these areas may however 

prove to be suitable for use as guest or holiday farms. 

(c) First, second and third grade forestry areas - these apply to sites which are already 

under plantations in the main. 

(d) First, second and third grade recreational areas. These include the Knysna area, 

Goukamma River and Buffalo Bay - the acacia dominated sections, Sedgefield, 

Wilderness East, Wilderness and Noetzie. 
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It. shpuld be noted that the coastal plateau area south of the National Ro<1d .i t Bol n •Jvh 1 h 1 , no 

intrinsic suitability apart from third grade forestry sites. This -1 n c1 rn 1y the.· r t· f o r, Er , 1l ! u it it , l • 

for certain land uses which may conflict with the land uses this pd.per is cone , r- n , d with :, hould th , n •d 

arise for locating them in the Region. This would furthermore apply to c , rt.lin ,i-,,..i~. within th ·' Cr 11, 

3 conservation areas. These could furthermore be camouflaged considerably by tre E c; , •V •r ,md by 1 i , tu ,, 

of their location within troughs where slopes are gentle or in areas where no visw1l int r u , ion i ~ 

apparent. 

Competing and Complementary -Land Uses 

(a) There are many areas of competing land uses suitabilities. On the inland plateau and esc3rpment 

first and second land use grades conflict with first and third conservation grddes. This i 

accounted for in the main by farmlands which are being totally exploited or are being neql · ·c t< d. 

In view of this, the most suitable solution would be to exhort farmers in the area to establish 

syndicate nature reserve ~reas incorporating their rough pasture lands and indigenous forest areas 

into large reserves as mentioned in Chapter 3. 

(b) On the quaternary deposits, potentfal forest land competes with conservation suitability areas. These 

land uses conflict with one another and cannot co-exist which, in toe case of wild-life habitat, 

applies particularly to the Goukamma Nature Reserve, the Eastern Heads extending to Noetzie and the 

Western Heads area. In many areas, however, forestry would enhance the scenic value of the bare 

landscape. This applies particularly to the area between Knysna Lagoon and the Goukarrnna River 

Valley. 

(c) In certain areas recreation, agriculture and conservation values compete with one another. In this 

instance these activities could co-exist. Howeve+, recreational developments will have to be 

designed to minimise their impact on the landscape and on the conservation value. In other words, 

emphasis must be placed on conserving the natural environment. 

This applies particularly to the Knysna River, Brenton-on-Lake, The Heads, Noetzie area, Goukamma 

River, Karatara River, Swartvlei shoreline. 

{d) Recreation, conservation and forestry areas include the Eastern Heads extending to Noetzie. On the 
' north facing slopes the suitability is reduced to recreation and conservation. 

{e) Recreation and conservation suitabilities within water bodies may conflict with one another or co-exist. 

Rondevlei and Groenvlei, for example, comprise primary grades for conservation purposes and as such 
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motor boating should be prohibited to ensure that the water is not pollut id with oil. 'Ih,,, ff ,., t 

of one boat per day on a water body is approximately equal to th i· , fflw •nt 110m thirt p,, c I[ ,, 1w r 

day entering a water body (1). 

In this respect and in view of the noise factor recreational use zoning is im,, r t 1 , • 'Ih •;, h <1 v 

been instigated by the Department of Nature Conservation at Swartvlei (2) md l , in th , p t H' ·~·; ,i1 

being revised for all the lake bodies. The water grass and r€·ed ar Is for 1_ •• , mpl E. · wi 11 b 1• l it ot , c t " cl 

from speed boating by the imposition of a speed limit, limitations on outbo .ird mote r c c fJ c it iE. , o t 

the complete restriction thereof in these areas. 

This will therefore provide areas which can be used solely for quiet boating (cmc c• ing, r ow-bo 1t inq, 

swimming and fishing). This could apply to sailing as well but in ·his respect these cr1f t u r 

generally used on large expanses of water such as at Elandvlei and Swartvlei. 

Quiet waters should include (i) the Touws River, at the mouth of the river, and within the Ebb and Flow 

Nature Reserve, (ii) Swartvlei - the river mouth section and Dragon's Head, (iii) the Ho~kraal River 

and K3rataravlei , (iv) the Goukarnrna River, (v) the Knysna River above the old road bridge, (vi) Groen­

vlei - in this instance a minimal quantity of engine-driven craft could possibly be permitted but 

their numbers would have to be strictly controlled. Furthermore, speed limits would have to be 

imposed ( 3) • 

Recreational use of Rondevlei is completely restricted as the lake is used for fish research. This 

is tantamount to the necessity within nature reserves of having areas which should be entirely restricted 

to man - wilderness areas. 

Such areas naturally occur within the steep ravine of the inland plateau. This reason in particular 

should motivate the instigation of certain tracts of land on the inland plateau nature reserve 

purposes - particularly the agricultural areas which have lowest intrinsic valu l al nature reserve 

qualities would therefore be on hand - both open and closed habitat and wildernes.3 _ ... . s for optimum 

conservation m~nagement and minimal public recreation in the form of sightseeing and nature walks on the 

fringes of the wilderness areas (4). 

6.3 CONCLUSIONS AND CONTROL 

This plan does not fix precise money values on various land uses and hence one intrinsic land use 

value may supervene another. However the concurrence of the majority of positive factors in any one 
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location does indicate its intrinsic suitability for the lc ,nd use or J , nd u • in qtu t 1 < n. 

"Another value is that the information os compil~d and interpreted constitutE' i th , bi. .1 d1t 

to subject any planning proposal to the test of least cost - maximum benefit. Mor , ovE , tlH , 

simplify the quest for least social-cost locations" (5). 

l I I I u i .. ,1 

m, , I 1 t 

The task of any controlling body for the region is therefore to assess ,it e,,ch p, rt c uL , lcH' it IC n 

the intrinsic value of each conflicting or competing land use criter i a as it is outlined on th• pli.n. 

Divisions must furthermore be related to the cost-benefits, both economic and soci 1, , nd to th d,im md 

or necessity for such land uses within the Region as a whole. 

It is imperative within this Region to regard minimum social cost and maximum soc. d bt n · it oS ov, 1 -

riding constraints owing to its natural resources which require both optimal management cf, and d ,,sign 

with, nature. 

6.4 REFERENCES 

(1) Personal Communication with Professor G. Marais, Dept. of Civil Engineering, University of Cape Town. 

(2) Personal Communication with Mr. F. van Wyk, Director of Inland Fisheries, Jonkershoek, Stellenbosch. 

(3) Personal Communication with Mr. Tom Heineken, Dept. of Nature Conservation, Groenvlei. 

(4) Ibid. 

( 5) McCarg, Ian L. Design with Nature Published for The American Museum of Natural History 1969, 

The Natural History Press, Garden City, New York, p. 115. 
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C H A P T E R 7 

SUMMARY & CONCLUSIONS. 

The Region has been analysed in depth in the foregoing chapters. An cJ.t.tempt h ,,;:, b f•r• n m 1dE ' to 

integrate all the phenomena which comprise the natural resource base of t hE · RPqic )n into .in harmon i •Hi:~ unit. 

This has necessitated the ecological consideration of water based ecosystems and the• impor 1. in c-•, o I 

maintaining and improving their function as an ecological entity. Man has considered l ,• c1 s t co ., t -

maximum benefit lines in the Region rather than that of least social cost - maximum envi ronm r nt dl b c•n f'l it. 

The hope is that man in his wisdom today can minimise the effects of poor foresighting economic wisdom 

in the past which has imposed excessive costs on improving the environment tod.iy. Recrhd ion in th , 

Region can not be exploited extensively as a result. 

Conservation Management of all water-based ecosystems, the coastal fynbos ecosystems and the 

indigenous forest environment are all highly sensitive to man-made elements. Guidlines have therefore 

been suggested for the rectification and control and management of these ecological entities. 

The Region is well-endowed with conservation management regions and yet there are many areas which 

should be incorporated for total protection and or management of each intrinsic value. Criteria which 

should be considered include physical, historical, scientific cultural and scenic values which in the 

past have been ignored. These may be lost for all time, and in so doing only then are the prime values 

of these elements to society realised. 

The rural atmosphere engenders characteristics which should be preserved and managed in the Region. 

These qualities particularly apply to the lakes and riverine areas. To the recreationist their economic 

value comes secondary to that of scenic quality and relaxed activity. The inland plateau areas are in 

the main not in the view of the recreationist and yet play an important part in the regional system. The 

constant encroachment into indigenous forest land whose co-existence with agriculture is stressed in 
' 

terms of preservation of the water systems, is not condoned. 

The recreationist forms a major integral part of the economic activity in the region. The Region offers 

a variety of activities which would satisfy the palate of even the most particular recreationist. 
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The recreationist requires two major elements - a feeling of r , ·laxat ion ,,nd cli v r r<.: i oru-. • Hr, . h iuld h ,IV(• 

a free choice of determining the environment in which he wants to recn .i t ,. ,.nd n >t t •> h ,1v I d 1 ff r , n t 

set of.values imposed on him. As such a variety of recreation to ,~ uit th · cm tr int whi d 1 nvi ron 

ment imposes should be provided for him. 

The natural resour~i=> base prov ides the major economic inc en ti ves in the..· region md ,, l l it , ( 1, •mE n t '· 

must be planned to co-exist. 

Intrinsic suitabilities should be weighed relative to conserving the natural rE: sour·E b, i s r ,th r 

than permitting incentives for undesirable and artifical demands. The ne.- g 1 igE·nt deci s i on-m , l r can 

create the basis for a series of injurious decisions which in the short run will appe~r insignif1c 1nt, 

but will mushroom into a malignant growth with each new onslaught. 

The ecologi.cal view offers an invaluable insight into guiding man in both his creativity and his 

instinctive desires to retain a natural environment for which to live with, rather than to compete 

with, nature. 
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APPENDIX· I 

Some Economic Issues in coastal Recreational Development. 

Holiday Cottages vs. Holiday Homes. 
, 

Although the holiday home has to a large extent becoIT\e an accepted form of r ,,cr (':l t ion 1 l <l •· VE · 1 c,pmvn t, 

other forms of development,specifically catering for the holiday maker, off vr .1 · r r• edom o f ch•iic ,· i:l th ,· 

nature and location of holidays . 

. The lack of development within coastal townships makes one wonder whether hol ida1
/ horne t are t lw mo ~t 

desirable form of accommodation. Very few persons today have the capital and means to build a second 

home. However, in certain areas along the Cape coastline monthly premiums on a small erf or plot rangE 

from as little as R20 per month without a deposit. This enables a considerably higher proportion of the 

population to invest and speculate. The person genuinely interested in establishing a holiday home 

immediately, or in the near future after buying his plot, represents a minority. Furthermore the spec­

ulator has created artificial prices for erven and has assisted tremendouslv in raising the prices to a 

level either prohibitive to th'e man in the street or to a level where he can no longer afford to develop a 

plot in the foreseeable future. 

In developing extensive holiday township areas many problems are apparent: 

(a) Vast areas are at the mercy of the bulldozer which is geared systematically to 

cutting unsparingly into the natural wildlife habitat. It is interesting to note 

that in many instances wildlife adapts to this semi-suburban atmosphere as this 

forms a protection from predators, except man himself. 

(b) With few plots having been developed and often interspersed within the layout, 

services decay through non-use. Maintenance costs therefore rise. The value of 

the'se affected plots will be reduced. Where building clauses are imposed on erven 

i.e. rates to the value of a plot with a certain minimum value house thereon, 

services still become increasingly difficult to maintain owing to this non-use 

factor. This would not seem eauitable in terms of the home owner in the township 

(c) Development of plots far from the sea or river front is slow or does not take place 

at all. This is particularly evident where vistas are either poor or non-existent. 
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(d) Township areas which were once sparsely populated and had a large rf•s c. rv .. d und, VE · lo p,• d 

plots may lose a considerable amount of attractiveness when n r,._, r ing c 1) i ci t / 

development. overcrowding of the natural amenities may also occur. 

A complete character change may result within the resort and this may bE' enh mc ,•11 b ·: the int r odu,· t '"n 

of man-made amenities to cater for the additional population and compens 1te for t lH l ,1 ·k cf n , t u r 1 l 

amenities. 

Although this form of holiday is desirable to a considerable sect ion of the popul ,- t ion, otht•r p r 1., on ; 

may prefer the tranquillity and character of a less intense form of recr r~ation . 1 ·,c.i . 

It is therefore essential that resorts of varying sizes and intensities of recreat iono l u ,-, b • c u fully 

planned to meet the needs and values of all recreationists. 

In this respect it would seem important to provide higher density accommodationin a natur 1l environment. 

This could be achieved by means of cluster housing or holiday cottage accommodation preferably. The 

imposition of high rise development is certainly not desirable in many areas where vistas would be impaired 

considerably, or where the skyline would be broken. 

A further point is that excessive township development mav not be desirable in terms of the future needs 

and values of recreationists, i.e. the extent and impact of recreational development on the landscape 

should not completely prevent the implementation of improved concepts and their design, nature and spatial 

allocation. In many instances all developable land within close proximity to an amenit1 has been developed 

solely for township development and in certain instances very little land is available for any other usage. 

R.A. Pistorius, in commenting on conditions along the Natal North coast, stated that" ..... unless there 

are radical changes in the economics of seaside development, proportionately fewer and fewer people will 

be able to afford to build or rent a substantially built seaside cottage on an expensive quarter or third 

acre plot. However, there are signs that the trend in mass recreation is away from the housework and 

responsibilities of a holiday in a seaside cottage and towards other kinds of accommodation which offer 

all the advantages of the traditional cottage without its disadvantages. If these views are accepted, it 

is obvious that the effort and money spent on laying out seaside townships has been wasted. Worse than 
' 

that, we are now saddled with a pattern of sub-division which is likely to be useless or at best grossly 

inefficient for the new kinds of seaside development which will be wasted, and it will be as difficult to 
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change that pattern as if the plans and title deeds which define it re·r• esented s omE'thin <J 1c lid n ·l 1 1 ,1). 

In an organised society Man's financial institutions, even if the· • e :'. ist only on p up •r , 1cqui 1 ,, 

anence which makes them difficult or impossible to destroy short of a revoluti rin" .. ( 1) 

He furthermore stated that "Most of the best spots have alre idy been commi tt , ·d t , , ,L f , ; t t ,·, n r,' 1, t > 
1 13 acre plots whose title deeds restrict their use to one dwelling h e>use or cott ri, · • Wh , t rcim dn . mw ,t 

at all costs, be kept in reserve for other kinds of accommodation wh ch will sur,· 1 / b , d , T,1T1d«l rn th ;• 

future". (2) 

In order to encourage development of certain township areas and particularl ·. those which h.i ve b t• en 

dormant for many years, certain facilities should be introduced into these areas such as gein • I <- 1 outdoc ir 

recreation, caravan parks and tent camps. These components will form an economic base.: for th , :.._, nodes 

and will furthermore assist in maintaining services in the area. 

These components, it is anticipated, should spark off a multiplier effect in attracting development 

and further recreational and commercially orientated land uses. If these fail to revive de•• •lopmen o t 

erven, achievement may still be measured in that a wide range of facjlities for the genera public has been 

provided. 

A further incentive in this respect stems from the fact that services have alread · been installed and 

therefore the expense of establishing such enterprises will be reduced to a certain extent. 

The lack of development within such areas may have originated from the fact that the natural attractions 

are insufficient or not sufficiently diversified to attract a large number of people. The development of 

these facilities will stimulate interest in the area and give it the added impetus it requires. 

With respect to enterprises which provide for accommodation on a temporary basis ag. holiday cottages, 

caravan parks, tent camps. hotels, etc. the ihvestment risk falls entirely on the developer. As such the 

provision of services and amenities will be optimised if a return is to be expected. 

In certain i~stances where the holiday season is short, such development may not be profitable. It is 

felt that subsidies in the form of reduced rates or tax rebates should be permitted. In certain areas 

local authorities should acquire land and lease it for such purposes. The principle involved here is the 

fact that these facilities provide a service to the general public and every assistance shoul~ be given to 

this form of enterorise. 
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With;i..n coastal townships developers are only required to rJrovide ::i. ba c-; - c m j 1 imum c f . ,L • r·v i ,·( •L 'l'h ,. 

onus has been on the Local Authorities, through rates from propert~ owners,t) ma1nt iin , n<l ,Ir ·u l 1 Jl 1 
•• r q , · i•r-, 

further, and to repair existing unused services. 

In this respect, staged development would be pref er able to prevent d ispE'r ,l• .l minim, 1 1 <l r ,..., , , I ci ~)m, ri t of 

vast areas and furthermore the developer should be made to install the ful 1 r , .1gf' o f nc ,n - r .it , it I , •,r · i , ·(• 

i.e. drainage, roads, water reticulation and sewerage, and an endowmEnt fc...r th (• i r m,dr1t •r1c1·1 ·, , h ,, ulcl b r 

made compulsory. The developer could then receive a return on this endowmtmt - rom r it E • ,le, · r u, rl f t ,)m 

developed stands. 

In certain townships building clauses have been imposed on properties, i.e. lft ,· r e ' , r- : two· ,,, r - r1tc ~ 

on erven are increased to a value proportionate to the expected standard minimum value of how=-•,, on th it 

plot. This in itself would appear to be an adequate measure in order to maintain serv i cE.s .i lthough r 7 t ~·, 

paid are very low in these areas. The loss of this revenue, however, to the local author it '· , coupled with 

the fact that within these two years the property may change hands a number of times, makes this form of 

building clause an inequitable and impractical system. The Niemand Report (3) recommended that he 

responsibility for providing services should be divided in this way: the Local Authority provides the 

rateable services such as water and electricity, while the developer is responsible for sewerage, roads, 

stormwater, light standards, etc. In this way the burd1en of unrateable services is passed directly to the 

purchaser, while rateable services are charged according to use - the public debt incurred in their provision 

gradually being marked off. Payment for maintenance of these non-rateable services is, however, still 

necessary particularly in terms of their non-use. 

A problem which arises from staged development is that the market mechanism is unable to function in 

simple terms of supply and demand for erven. The demarrlis however to a large extent artificial in terms 

of the large number of plots sold and the small proportion built on. The sale of plots is very similar 

to selling ice cream - the fact that there is a mouth-watering sign outside a shop displaying a magnificent 

ice cream stimulates the desire to buy one. If the ice cream was not advertised, one would possibly not 

consider buying one. 

In this respect, although consumer sovereignty should remain, ownership of land at the sea should be 

considered a privilege and a luxury and should be treated as such, i.e. the need to conserve our natural 

environment in many areas should override the market mechanism to the extent that people should pay for 

the privilege of owning a plot in a select area along the coast. 
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Furthermore the artificial demand which has been induced would b(1 curt .1 i kd ,._·on!'dcl r ·Id y if J i1r (J(' :-,cri I 

provision was made for other forms of holiday accommodation. This would b· oF pH·t ic.:ul .r tu~ncfll I f thPy 

were provided in or within close proximity of holida,,-townships (bearing in m 1nd L.hc.it th, ·3• ( I i f f (' I , ,., I 1 dil 
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township is evident 
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felt that the attractiveness of an 

cottage allocation, which can do 

terefore necessary that each application be treated on 

Inducements ~hould be given to private developers of holiday cottages in the form of subsidies, and 

possibly leasing of local authority land. This would facilitate the establishment of these much needed 

developments and would also help to minimise the costs to holiday makers, and help to maximise the 

var.iety and degree of sophistication of aecommodation. 
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This space allocation should therefore form part of the developer's land endowmEm t t c, th• l I c .i I ' ut hc i1 1 t 'I , 

i.e. the· Local Authority will be endowed with land suitable for recr, ,ation as well 1s 1 md f <J I o tlw 1 ·,e r · 1 1 • 1 ., . 

This would maximise public use of recreation space, and reduce public expenditur ,, on r• ·C'L ' it ion. 

Although Local Authority competition with private enterprise is not desir1bl 1 · , with ub d ii{ ; qiv ••n ,m 

equable situation could be reached. This healthy competition could optimise all iciliti f• nd minimi ,: c, 

excessive profits which may accrue. "Services should be priced so that the facil ' tiE.s ,r · t , ,E l in ,n cit im1l 

way and such that the deficits or surpluses in the operation are held to a minimum ..... ov,,r thE · l •inc, run 

the resources devoted to recreation are themselves a variable and a decision is re crnired 1~: to wh t t h t·r in •: (• ; t -

ment in recreation should be increased, decreased, or held constant." (4) 

This aspect would also play an important part in restricting the degree of development, and t her ,~'by 

prevent the entrepreneur from attempting to cater for too many peorle far in excess of the av il bility of 

natural amenities. 

Furthermore warren G. Robinson stated that "private development, even when it did not generate an aesthet­

ically acceptable service of the type desired, might be carried on too intensively and at too swift a pace 

thus producing as a side effect, a "using up" of the resource. This is, of course, the classic conservation-

ist argument of the role of government as society's trustee for future generations ....... Having decided 

against a very intensive short run development does not preclude profitable operation of some resource even 

though prof its may be somewhat lower" ( 5). 

Cottages which could be leased to private individuals on the condition that they should be let to other 

individuals when the lessees were not occupying themy are welcomed. However, it is felt that this privi-

lege does not give other members of the general public the opportunity of making use of them at a convenient 

time or during the best times of the year. In this respect these developments should be allowed in intens-

ive recreation areas where the emphasis is on providing a full range of activities and accommodation for 

ownership, lease or hire rather than in areas where the emphasis is placed on conserving the natural 

environment. 

Of great concern is the way in which local authorities are developing, or attempting to develop, holiday 

townships on land they own which is suitable for recreational development. Such land should remain in their 

hands and be developed for general public use, or in the event of adequate land being available, portions 

thereof could be leased to private organisations for outdoor recreation purposes only. 
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APPENDIX 2 LANDSCAPE EVALUATION 

Introduction 

This is an attempt at assessing peoples' preferences to landscapes dnd formul 1 t inq C"r it ' 1 i m which 

recreational planning decisions can be made in terms of optimal · utilization, e.nh .. nceme-nt ind prc , t •r· t ion o l 

the natural environment. 

Although the basis of this thesis is to formulate a regional mod , 1 for cons ,•r r .tt ion, ,1gr icult ur , ,ind 

forestry, and recreation, I feel that this additional independent co ,istrain t should be pl .i c r' d on th i . !'.·1 n­

thesis i.e. although all other factors have been evaluated and have each pla · ed a cons i ( f r ,ibl ,· p irt in 

optimizing land usage~ I feel that this evaluation will be of some use as a final check in both loc1ting 

projects in detail as part of the future landscape. 

Although the re~ults obtained in the section will not necessarily be of use in assisting delineation 

of optimum land usage for the region, it is anticipated that they may be of some use when consideration of 

detailed location of projects within or without the study area is being made. 

BACKGROUND RESEARCH 

A considerable amount of research has been conducted in the evaluation of peoples' preferences and 

attitudes towards landscapes. A review of some of these is necessary in enlightening the reader as to the 

degree to which and the nature of which studies have been undertaken, and furthermore the degree to which 

I am able to utilize these findings in formulating methodology, and as supplementary criter~a to my evaluation. 

It is necessarv to have confidence that the public will show a substantial level of agreement on the 

attractiveness of a given scene, and secondly that the public will identify some scenes as substantially 

more attractive than others. 

In order to explore these fundamental questi~ns Robert E. Coughlin and Karen A. Goldstein (1) conducted 

five pilot tests in which several related research questions were dealt with. For example, do people rate 

a site differently when asked about the value of the site for specific uses for which an aesthetic environ­

ment is important, t~an when queried directly about the aesthetics of the site? As another example. are 

judges' reaction to photographs similar to their reactions to experience in the field? i.e. Are photographs 

an adequate proxy for field observations? 
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The tests locally consisted of asking a number of judges to rate the attr <.1 ct iv ,•n '-i, s of ,1 numbc ' r o ! 

environments on a scale ranging from 1 to 7. In a11 but one test, which wa _, conduct ·d in Uu · 1 i , 1 d. 

the environments were depicted by colour photographs. 

The tests indicated that significant agreement on attractiveness of V<.1 rious SC L'n ' s c rn b r E ~p , ,· t , rl 

and that environmental attractiveness can be determined and anal v sed. 

Maj or Findings. 

(a) Agreement on Environmental Attractiveness 

Two requirements were necessary:-

(i) tendency of agreement in the ratings given to slides i.e. measured by standard 

deviation of ratings by individual judges on a given slide - the smaller the 

standard deviation the greater the extent of agreement; 

(ii) significant mean differences in mean ratings which are indicated by the dis­

tribution of mean ratings for each slide. The standard deviation of mean 

ratings provides one measure of this distribution - the larger the standard 

deviation, the more II spread out" or differentiated are the environments. 

The following table indicates the probable range of various combinations of agreement and different­

iation. 

This diagram is equivalent to the concept of an analysis of variance which deals with "within-slide" 

variance (difference in ratings by different judges on a given slide) and "between-slide" variance 

(difference in mean ratings). 

Analysis of variance of the ratings given in the five tests indicates that judges are able to dis­

criminate among environments on the basis of their attractiveness and tend to have a relatively high 

level of agreement of a given environment. 

The judges generally agreed on the environmental attractiveness of the scenes they were asked to 

rate. Differences in the scenes themselves were more important than differences in opinion among the 

judges. Therefore, although tests do differ significantly, it may be possible to assign values to 

particular scenes which would be recognised as valid by the judges as a group, or, by extension by the 

public at large. 
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2.2.2 Carla B. Rabinowitz and Robert E. Coughlin (2) were able to basE ,- urthE'r l 1nd ·T1 pc ,r I ·r , nc , ;tudi ,•, 

on the work of the previous paper outlined above, namely "The Identificc:1.tion of spe ·cific ,,bjc r· t i , ch , r.ic ·I 

eristics of those landscapes which could be chosen to have significant reldtionshi p to 1r• f ,, •nn · r it inJ •. " 

The data used in this stage of the analysis consisted of the 337 slides used in T • '.' t 3 of th , , n l 1 r 

paper, brief written comments by observers on the 14 of those slides which wer , us •~d in Te- t in , othE , 

data obtained in the field as part of a much more extensive project (Field Test - St re 1m Sit E, wh i ·h w i 1 1 

appear in a later paper of the same series. The Field Test involved 1 5 st ream sit ls in th• Phi 1 id ,· l ph i. 1 

area, ranging in character from rural to completely urbanised. Data on pollution, channe 1 en 1 ,rgeme ·nt , 

and other characteristics of streams which are related to urbanization of the watershed area red lr ••~ dy 

been collected for most of these sites, further information was gathered on 183 other --ariabl f s, frim iril . 

measures of visual characteristics such as size and shape of the streambed, roughness cf surround ,ng 

topograohv, ~rea covered by trees, grass, or other ground cover, and elements of visual pollution such as 

junk or discolouration of water. Ten observers were then taken to these sites, and asked for brief 

written descriptions, as well as ratings of the sites on a 1 - 5 basis for 29 different preference scales 

These observers were selected for their similarity in background and education, rather than for diversity 

or "representativeness", the rationale was that in this exploratory study the researchers wished to focus 

upon differences between sites rather than differences between observers. 

Several different methods of analysis were employed. For the 337 slides of Test 3 (rating the 

attractiveness of the natural environment as seen in each slide), extreme high and extreme low-scoring 

groups were selected, dominant characteristics of slides in each group were identified 6y inspection, and 

the extreme groups were then compared with each other and with the "average" group. For the 14 photo­

graphs used in Test 5 (Consistency Test - rating attractiveness of (a) each slide (b ea~h slide after 

verbal analysis (c) each slide after a wait of one month), the method was b.asically the same, but the 

analysis was much more thorough. For each photograph, a 17 x 23 descriptive matrix was completed, dealing 

with such aesthetic characteristics as Variety, Colour, Brightness, Spaciousness,and Naturalness, applied 

to individual elements of the scene as well as to the whole. All of these characteristics were measured 

on a 1 - 5 scale. Three RSRI employees participated, each completing a matrix for each of the photographs; 

the results were then averaged for each photograph and analysed to determine similarities and differences 
' between the five highest scoring, the five lowest scoring, and the "average" photographs. 
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For .the Field Test data (rating the attractiveness of the environment in th r fi t ld) ,1 m.i t r i "' r f •, unr l ,· 

correlations (241 x 241) was produced, containing the 183 "objective" vari1bl c s 1s WE •ll ,1: mE m i; md 

standard deviations of the 29 preference scales for each stream. 

The brief comments of the observers on the 14 photographs of Test 5 (Consisten ,·' Te,.,t) ,and th , long~,r 

"objective descriptions" of 15 sites, which were provided by the observers in the Field Test, WE"r • ,m , 1 l y~, E·,1 

in terms of the frequency of occurrence of certain descriptive elements, and the evaluative cannot .t ions of 

these elements. 

The results obtained suggest that there does exist a reasonably strong, consistent pattern of prefer­

ence, with high ·agreement among judges as to the essentials of a "good" landscape. The field test and 

photographic findings agree substantially. 

~ajor conclusions were as follows:-

(a) ( i) There are some good landscapes which everyone agrees are good. People 

tend to agree more about what they like than about what they dislike. 

(ii} Within the 337 slides the highest scoring lOb of photographs were found 

to be strikingly similar. This similarity was even more pronounced 

for the 14 photographs which were analysed extensively as part of Test 

5 (Consistericy Test). Furthermore, three of the highest scoring Field 

Test sites contained the same general type of landscape which predomin-

ated among the highest scoring photographs. For all three tests, the 

lowest-scoring landscapes were less similar and those scoring in the 

middle range least similar of all. 

(b) These generally preferred landscapes bore a strong tendency to be "park-like" er obviously 

man-influenced. Mowed grass and scattered large shade trees seem to be the determining 

factors. The scenes are not in a wild or natural state but clearly landscaped. 

(c) This preference for park-like landscapes is partially explained by the fact that, 

where the in,structions on a test do not differentiate between preference for "use" and 

for "abstract attractiveness" of sites, judges, in rating these sites, seem to think primarily 

in terms of their usefulness for recreation. "Recreation", moreover, seems to be defined 

primarily as "picnics", and only secondarily as "hiking" or "active sports". Recreational 
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use of sites is mentioned with equal freauency in the comments for the Fi•• ld 'I' c·· d , nd th (' 

Consistency Test, although the instructions for the latter did not includ , .m y mf'nt ion o r 

such use. 

Statistical analysis of the Field Test results also suggests thc1t the "m't> " i ',! ·ct c., · 

a site is of primary importance to the participating judges. There was cons i dE:r 1b 1 y 

less variation among stream sites in rating them as places to pass through anc enjoy the 

scenery (Question 2) than considering these sites for living and recreation. Furth~r­

more, the average number of comments per judge for any site is more highl \ correlat E.!d with 

the use question than question 2. 

(d) There are significant "minority preferences" relating primarily to extreme spc1ciousnes . , 

extreme seclusion, and extreme naturalness. 

(e) The characteristics common to those landscapes with high mean preference ratings and 

low standard deviations are largely synthetic, having to do with patterns and arrangements 

rather than individual elements. Dislike, on the other hand, seems to focus on individual 

elements, and primarily man-made ones. 

"Misfit" elements such as polluted water, excessive amounts of trash or 9{Cessively loud 

automobile noise have a consistent strong relationship to low mean ratings. 

(f) Objective analysis and comments by judges on elements within high and low scoring 

photographs were similar. The exception was the high proportion of the Field Test 

comments which were devoted to non-visual stimuli such as stream noise and grass smells: 

almost no significant correlations were found between preference ratings and pleasant non­

visual characteristics. 

(g) The more judges liked a slide in a site, the more they tended to talk about it. 

(h) The more judges think about and attempt to verbalise their preferences, the more their 

personal reactions seem to come to the fore. 

(i) Rural slides which were considered to have positive characteristics te.those character­

istics which differentiated "High" slides form the majority of "High Average" anu. "Low 

Average" ru~al slides contained:-

(i) "Balance" - an appropriate balance and integration of open space and tall 

vegetation in both foreground and background. 

(ii) "Pattern" - a striking complex pattern of light and shade, created by 
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vegetation and covering most of the photograph. 

Negative rural characteristics which seemed to occur freguen tly in "Low 1 v,, r .i ge" ind 

"High Average" rural slides, but not in "High":-

(i) "Road" - A road which either dominates the foreground or gc.,( •s ·tr light 

off into the distance, creating a monotonous vista, unsh L• ded, detr 1cl inq. 

(ii) "Flat-Bare" - Any large, flat or slightly rolling, unshaded expansf of 

ground in foreground or mid-ground of picture. 

(iii) Either (i) or (ii) or both. 

(iv) "Dense" - Thick growth with no open space. This variable found imposs­

ible to measure on any other basis than the researchers' subjective 

opinions as to the attractiveness of the vegetation, and so was discarded. 

(v) "scruffy" - Large weeds or vines, typical of an area which has been 

cleared by a man and then neglected. 

(vi) "Misfits" - Prominent, ugly, man-made elements. 

(j) (i) Urban Characteristics: "Quantity of Vegetation" displayed a consisten 

positive relationship to ratings for each category i.e. natural 

environment, urban and suburban. 

( ii) 11 Neighbourhood Status" does not seem to be an important factor except 

insofar as high-status neighbourhoods tend to have more vegetation. 

Nevertheless it was agreed that "status" has a concealed effect on the 

high ratings of rural slides. Only one of the "High" rural slides 

contained a cultivated field as opposed to 20 of the average rural slides -

an indication that "High II slides might be seen as part of large estates 
' 

rather than as truly rural. 

(k) High photographs had greater:­

(i) variety of brightness 

( ii) 

( iii) 

(iv) 

(v) 

( vi) 

variety of elements in total scene 

brightness of ground cover 

contract of total scene 

variety of colour 

dominance (importance) of variety 

(vii) dominance of naturalness 

(viii)quantity of focal points 

(ix) more "lush" vegetation on areas of flat land. 
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Low photographs had:­

(i) larger sky 

(ii) greater dominance of location i.e. the focal distance, whPth :, r n ,, 1r o r 

far, was an important component of the total visual r· f f ,·,ct. 

(iii) greater dominance of sky 

(iv) larger areas of flat land 

(v) larger areas of slopes 

(vi) more ground cover 

(vii) more trees 

(viii)higher naturalness. 

The following is a list of characteristics for which one group of extreme photogro ph ~ was much mo u• 

similar within itself than was the other group: 

High photographs were more similar in:­

(High) variety of total scene 

(Low) 

(Low) 

(High) 

(Medium) 

(Low) 

(High) 

(High) 

(Lush) 

(Low) 

spaciousness of total scene 

variety of naturalness 

brightness of grass 

brightness of sky 

quantity of ground cover 

visual field covered by topography 

spaciousness of grass 

condition of grass 

dominance of ground cover 

Low photographs were more similar in:-

(Low) dominance of variety 

(Medium) colour intensity of grass 

(Medium) naturalness of slopes 

Average photographs contained:-

Highest and lowest spaciousness of total scene 

Highest ~paciousness of slopes 

Smoothest texture of ground cover 

Highest auantity of ground cover (as opposed to grass) 

Most visual field covered by ground cover 
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Most visual field covered by grass 

Highest spaciousness of ground cover 

Highest naturalness of flat land 

Highest naturalness of total scene. 

A general conclusion that was reached is that extreme naturalness, •xtr mE 8f c,,, e t 1m 

seclusion in a landscape will tend to be disliked or ignored bv a major it " of obs{ n1 •...: rs, but wil 1 in · r in.· 

extremely strong favourable reactions in a few ('linority Preference Hypothesis). 

Edward L. Shafer Jr., John F. Hamilton Jr., and Elizabeth A. Schmidt (3) have conducted a recent 

experiment using black and white photographs of landscapes. The purpose of the study was to identify 

what quantitative variables in a natural landscape are significantly related to public preference for 

that landscape. 

The experiment indicates that preference for a landscape depends on the area or perimeter measure­

ments of six items within a photograph. These six items can be used to help evaluate and compare the 

aesthetic quality of different landscapes. 

In the study, landscapes were depicted by one hundred 8 x 10 inch, black and white photographs taken 

throughout the United States when trees were in foliage. The photographs, all takeL on the ground and 

all of professional quality included representative views of typical wildlands in the United States, 

excluding seashore scenes. 

combinations of each. 

Landscapes included forests, mountains, meadows, water and various 

Landscapes were divided into zones of vegetation, non-vegetation, water and sky. However, every zone 

did not occur in each photograph. 

The 10 zones were:-

A. 

B. 

c. 

Sky zone. Includes only sky and clouds. 

Immediate vegetation zone. Where the characteristics of individual leaves. needles, bark, or 

sterns of trees or shrubs are easily distinguishable. 

Intermediate vegetation zone. Where the outlines of individual trees or shrubs are recognizable, 

but not in the fine detail found in the immediate vegetation zone. 
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E. 

F. 

G. 
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Distant vegetation zone. Where trees or shrubs occuP'· th (• 1 ind .c· q , b ut t h r 

idual crowns is not discernible. 

Immediate non-vegetation zone. 

distinguishable. 

Intermediate non-vegetation zone. 

Where soil or snow textur 1· , bouldi• I '' 0 1 r >C'I< ,ut (• r>p ., .t t F· 

Where the outl ines of individmtl r o ·k . , 11 >min ,-11 t f ,·, itur ,•~; 

of exposed soil, grass or snow-covered areas are recogn i sable but not in t ht· I in • dt t ,1 i 1 f ouncl 

in the immediate non-vegetation zone. 

Distant non-vegetation zone. Soil, rocks, grass or snow occur, but no dE>t i L, of th ,-i~ 

features are recognisable. 

H. Stream zone. Includes only water and rocks in a stream. 

r. 
J. 

Waterfall zone. Includes only water and rocks in a waterfall. 

Lake zone. Includes water rocks in a lake. 

By means of a plastic grid overlay each photograph was divided into\ inch squares. 

were then outlined with each zone being noted by a set Sn. 

Landscape zones 

Four variables were used to describe any set Sn namely: 

(a) Perimeter. The number of boundary edges all squares in Sn, in other words the length of 

(b) 

( c) 

(d) 

the boundary separating Sn from external squares. 

Interior. The number of squares in set Sn without boundary edges. 

Area. The total squares in Sn. 

Horizontal end squares. The number of squares in Sn that have vertical boundary edges. 

This variable shows the difference between two or more zones that have the same shape and 

size, but occur in two different positions. However, the variable does not differentiate 

between similar inverted zones. 

So with four variables per landscape zone multiplied by 10 zones, a total of 40 variables describe the 

configurations in a photograph. 

Three additional variables used to describe a landscape were tonal variation of sky, land and water. A 

photometer was used to measure the tonai value in each circle of a 15 x 19 inch rectangular array of 1 ./10 inch 

circles. Each circle was assigned numbers 1, 2 or 3 depending on whether it represented sky, land or water. 

So with 40 variables to describe configurations, three variables to describe tonal variation, and three 

variables to describe the composite areas of sky, land or water a total of 46 variables could be used to see 
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if there was a significant relationship between ouanti ative .d ems in th , phc t o1r1pJ1--; of c1 1 nd :,·. q .. ,nd 

the preference score of that landscape. 

The preference score (Y) of a landscape was obtained from sam t le int erv i •w0
• w th / li .r md ·k c, m1H r·•· . 

The 100 photographs were randomly distributed into 20 packets of 5 r ic:t ur •s , 1ch. , 1ch t" 1 dE n t . Lt' 

asked to examine four packets and rank the landscapes in each pack, t fr im 

first preference. 

to wit1lin l i · t 1 

The picture rating and inteviewing proc( dure continued until 50 rc:1.ndom sor ls h , d b , E..n m 1<lE· ind 2 ')0 

respondents had been interviewed. 

The resulting 50 rank-values for each photograph were added and the total v a lue for E. ' 1ch photogr . ph 

was designated as its preference score (Y). 

Theoretically, tte preference score could have ranged from 50 to 250 - 50 being the most preferred, 

250 being the least. The values actually ranged from 71 to 228 with a mean of 150 and a standard 

deviation of 37.75. 

The final equation, or model, that used 10 significant terms and explained 66 of the variations in 

landscape preference scores was:-

Y - 184.8 - 0.5436X1 - 0.09298X2 + 0.002069(X1 X3 ) + 0.0005538(v
1 4

) - 0.002596(x
3

x~) +0001634(X
2

x
6

) 

- 0.00844l(X4 X
6

) - Q.000413l(X4 X
5

) + 0.0006666X1
2 + 0.0001327X

5 
2 

where: -

x1 = perimeter of immediate vegetation 

x
2 

- perimeter of intermediate non-vegetation 

x
3 

= perimeter of distant vegetation 

x 4 = area of intermediate vegetation 

x
5 

= area of any kind of water 

x 6 = area of distant non-vegetation 
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By use of the model, the predicted scores for the 100 photographs ranged from 84 to 2 J6, w i th 1 ffi ( ,n 

of 150.05. and a standard deviation of 30.58. 

The negative items or combinations of items in the model have a ppsi t iv(.: ef [ e.: ct on , 1 mc"; r ·up ' "' 

aesthetic appeal: 

(a) Perimeter of immediate vegetation 

(b) Perimeter of intermediate non-vegetation 

( C) Perimeter of distant vegetation multiplied by area of water 

( d) Area of intermediate vegetation multiplied by area of distant non-vegetation. 

The following items or combinations of items have a negative effect on a landscape's aesthetic appeal: 

(a) perimeter of immediate vegetation squared 

(b) area of water squared 

(c) perimeter of immediate vegetation multiplied by perimeter of distant vegetation 

(d) perimeter of immediate vegetation multiplied by area of intermediate vegetation 

(e) perimeter of intermediate vegetation multiplied by area of distant non-vegetation. 

APPLICATION TO SOUTH AFRICAN POPULATION 

The information gathered above, although pertaining to populations within the United States, provides 

useful guide lines as to the responses which could be expected from a South African population. 

In order to test that a population in this country would generally not react in too different a 

manner from that of another, a pilot survey was conducted on a similar basis to that describe.d in 2 above 

using natural landscape shots from the Study Area. Furthermore, after each person was asked to rank the 

photographs they were asked to comment why they liked or disliked each photograph. Twenty persons 

randomly selected from an office block were asked to rank 20 black and white photographs i.e. 4 lots of 5, 

in order of preference. 

The rank totals ranged from 31 to 83 with a possible range of between 20 and 100. A freauency 

distribution was plotted for the rank totals. A normal distribution was obtained though somewhat 

platykurtic i.e. there was a low agreement as far as attractiveness of photographs was concerned. This 

could be expected with the sample population interviewed where the spectrum of levels of education and 

salaries were not as high as one would normally obtain in a representative sample. 
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Comments on landscapes were categorised and the general attitudes r , corded b , the p~•o pl ,• circ JS 

follows: 

(It should be noted that Rabinowitz and Coughlin have statisticall· · tesb ·d hi , mr· thocl 1nd f o ,ui it 

to be a valid approach, particularly with regard to photographs obtai :ling h ighf r r inked v.i 1 ue- . ) . 

"High" photographs i.e. with totals ranging from 30 - 50 received comments with n g Jrd to: 

(a) visual complexity 

(b) trees in foreground and uniqueness thereof 

(c) extensive vista and or panorama 

(d} qualit ··· or tranquillity of water in the foreground or middle dis t- anc c 

(e) unspoilt quality 

(f} w 1ter reflections or water as the attractive element in the photographs 

( g) farms cape 

(h) tranquillity and restfulness of the scene 

(i) bias towards sea-scape~ 

(j) relationship of vegetation to water 

(k) existence of mountains 

(1) depth of photograph 

(m} secluded and rocky beach 

(n} sea water refreshing 

(o) waves breaking over rocks 

(p} nice for a holiday 

(q) cosy 

Medium photographs (with sub-totals ranging from 50 - 70) received the following comments. 

and negative reactions are indicated: 

(a) too much beach 

+ (b) trees infrequent, mountains in bac~ground 

+ (c) varied nature of view and pleasing in depth 

+ (d) variety of trees 

+ (e} 

( f) 

never ,ending landscape 

flat 

(g} cloudy 

+ (h} nice picnic spot 

Positive 
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Low photgraphs received the following comments: 

- (a) 

- (b) 

- (c) 

- (d) 

- ( e) 

- ( f) 

- ( g) 

(h) 

- ( i) 

- ( j) 

+ (k) 

+ ( 1) 

+ (m) 

- (n) 

+ (o) 

- ( p) 

- ( q) 

- (r) 

+ ( s) 

+ (t) 

+ (u) 

+ (v) 

+ (w) 

- (x) 

+ (y) 

+ ( z) 

+ (aa) 

- (ab) 

(ac) 

+ (ad) 

+ (ae) 

+ (af) 

- (ag) 

flat 

cloudy 

uninteresting 

dead, boring, dull 

water not interesting 

landscape too wild 

monotonous landscape 

no unique features 

sea-scape too barren; any old desolate beach 

too many bushes, trees 

varietv of trees 

sun and shade, dull and bright colours 

trees in intermediate distance 

no sea 

pleasing at a glimpse 

too wild 

too much forest 

trees too dark in immediate distance 

water and vegetation contrast 

river and reeds 

sea gives "nice holiday feeling" 

clean sand and sea 

nice bathing in sea 

too barren 

nice sea sand 

grandiose, gives one feeling of strength 

lush pastureland, feel like rolling over it 

water uninviting 

too much water 

water nice for canoeing 

water good for sailing 

lovely picnic spot 

water looks stagnant 



116 

It would appear from this exercise that the attitudes of people within this '-", lmpl f• d > n •it ,· f ' f '•'·' r l •> 

differ from those expressed statistically by the three studies mi nt ioned ,JlJC VE . 

Generallv photographs with a farming or park-like landsc .1 pe receiVf• d h i q h ( st 11 .1 lu , ·~:. md ' h r~-,, wr'r (• 

associated with water with a full variety and contrast of many components. 

Persons interviewed generally reacted to a landscape in terms of its potent ill for r ,, crc Jtion -

either active or passive. 

Wild landscapes and over-vegetated and mountainous landscapes were given loi-.: r d t ings. The· PE 'r . on 

generally evaluates the photograph by "feeling" the environment and attractiveness. In ·_ his n ·spPct thP 

natural sounds or smells within the environment would stimulate this "feeling". 

however be measured. 

1his 1s r., .. ct cmnot 

are:-

Other factors which have an important influence on landscape evaluation and described by K.o. Fines(4) 

(a) Sentiment towards a particular landscape 

(b) Fear - an atavistic dread of the wildernesss. "In the form of awe it may intensify 

the response to the point of quasi-religious ecstacy". 

(c) curiosity - Identification of Landmarks and the minutia of activity. 

(d) Surprise engendered by an unexpected prospect mav temporarily enhance its impact. 

(e) Veneration of age and history can endow man-made structures with greater beautv or 

permit the acceptance in the landscape of structures which would otherwise be 

regarded as intrusive. 

(f) The kinetic or sequential landscape or the continual transformation of the view by 

atmospheric conditions, or a spectacular sunset, seasonal patterns, continually 

changing view while in motion, or a pattern of structural change. 

Colour is a major determinant in landscape app~eciation. Although my objective is to evaluate the 

importance of components within a landscape relative to preference, I felt it was necessary to conduct an 

experiment to see whether colour photographs could be used with the possibility of obtaining the same results. 

Black and white and colour photographs of scenes in the Study Area were taken, each scene having an 

identical colour and black and white coverage. Development as well as natural landscapes were photographed. 
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Sixteen photographs of such natural landscapes and suburb n sca pe s wer l• r _ink , d in th ,· •, m, m mn r t 1:i 

above Le. 4 sets of 4 photographs and the resultant ranked totals were.: corr ( I . t( d. 'I'l ,, c _,r 1 •· l 1t i " n 

coefficient between ranked totals of the developed scapes was 0.30 wher •,1 s th it : c,r n 1tu r,, I :;,- 11.,, w1 •; 0.6 ' .. 

It therefore would appear that the added variables and combinations th t· rE •c f br , ·uqht bout ln cl • ·· lqprn, •nt 

on the landscape reduce the correlation between black and white and cc,lour l1h .Jt , r r •l · b ·, 1 r t r in d 1 ~ ,' ,- 1 , 

half. This is to be expected since the imposition of development on .l 1 md ~ ca r,,, 4nc- r, 1 ·( ,: ; th " numl:w1 

component variables within that landscape considerably, irrespective o · the degree to which d( •,1· lOf Jf1(• nt 

covers the landscape. 

Although a high correlation was obtained between colour and black and white ohotocrr iph .; d n .i t1ff 1 1 incl­

scapes, black and white photographs were used in the final analysis of landscapes for the following r i · 1 son r: :-

(a) There is an importance in correlating this work with that done by Shafer, Hamilton 

and Schmidt as described above. 

(b) The above studies refer to components within the landscape and do not deal with 

colour as a variable i.e. although the first two studies described were conducted 

with colour slides, no reference was made to the effect of colour on peoples' 

preferences. 

Method & Application 

As there was limited time available to conduct this analysis it was necessary to considerably reduce 

the number of persons interviewed and the number of photographs used in the test. Forty photographs 

ranked in 8 lots of 5 by 20 persons was considered to be adequate for this purpose, and conducted in the 

same manner as before.* 

The ranked totals were distributed normally and ranged from 29 to 81 with possible scores ranging from 

20 - 100. A histogram for the distribution was plotted. It was found to be normally distributed and 

found to be significant at the s ., level of acceptance, by means of the Chi squared test for normality. 

* This survey a~d the penultimate survey were conducted on Fish Hoek beach, and each sample comprised 

both holiday makers from a variety of places in South Africa and Rhodesia, and Cape Town residents. 
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The d_ependent variable for each photograph is represented by the rank tot 11 .; ind h , d t h•• r •l or t b "r 11 

determined. The next stage was to apply these dep~ndent variables to quantifb 1 d indE ·pEndu1t v ,ir i.ibl, ·, 

within each photograph and attempt to find which had the greatest impact on pr ( fE rencE•'-'. . 'I'h , ht ( ould 

then be spatially represented in plan form within the region. Secondly, th 1...· obj 1•ct w, tool t nn 1 l in 1•, 1 

model by which a quantifiable assessment of the value of ~ landscape i. ,·, . thE phot oqr .q,il of J l nd ,, . i pE ' 

could be made in terms of its inherent value and in the consideration of conserv :it ion, m,in<1< , m •nt , nd 

utilization of the landscape. 

This was considered to be best achieved by means of the Step-Wise Regression Met hod of comput , r ,in.i ly d ~· 

(University of California). This process furthermore gives the value of posit 1ve or neg 1t .v v ,nidblPs 

in order of significance and linear P.quations comprising increasing numbers of these variablls in ordE r 

of significance, i.e. there is an automatic selection process of an increasing number of positive and 

negative variables in order of significance at each step within the programme. 

In order to quantify variables, the author and two observers assessed the quantity and quality of each 

defined variable within the photographs by ranking them in order of significance from 1 to 3, with 3 

representing the greatest degree of significance a variable displayed. In order to reduce the subject-

ive quantification of component variables, although the quality of certain variables are necessarily 

subjective, the median value of each set of three values for each variable was recorded. There was a 

distinct consistency of ratings in most instances.* 

The final matrix of the dependent -variables and the median rankec independent variables and significant 

combinations of these were computed to 25 steps. (This was considered to be adequate as the final 

linear equation derived by Shafer, Hamilton and Schmidt by means of factor analysis included a constant 

and 10 independent variables). The process of Step-Wise Regression produced a series of equations 

ranging from 1 constant variable and 1 independent variable to 1 constant variable and 25 independent 

variables. 

* These method$ have been used by Rabinowitz and Coughlin (Test 3) as described above, and by Linton (5). 
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{a) Variables 9sed in the Analysi~ 

The independent variables used were for the most part adopted from t h t v,ir iou s n ·, fr ,r i nc f ·~ 

discussed above, and the pilot survey conducted by the authcr. ThE.. , d.r , li.t ,•d lH · l )W. 

Variables which were used as defined by Shafer, Hamilton .. nd Schmidt in<"lud •· {i) (ii) ,md 

(iv) below and the distance er i ter ia for al 1 Immediate ( , mm. ) Int ermedi ,i.t 1 (Int,.• 1 • ) ,n ,i 

Distant (Dist.) zones, have been made the same fo~ all variables. 

(i) Vegetation Zone: Imm., Inter., Dist. 

(ii) Non-Vegetation Zone: 

(iii) Grass cover: 

" " II (Here grass cover was tr ,· c1ted s ,. p,1r 1t , 1, .• ) 

" " " 

(iv) Water: " II " 
(v) Sea: " II " 

(vi) Views: Closed , Secluded - view effectively terminated 

Limited - view effectively terminated between\ to 1\ kms. 

Open - A view which extends for approximately 1\ to 6 kms. 

Panorama - a sequence of adjacent or overlapping open v~ - w~ seen from a 
single viewpoint. 

(vii) Unique features /Individual Objects: Imm., Inter., Dist. 

(viii)Visual complicity : 

(ix) Ubigui ty of Components: (Monotony of landscapes i.e. ubiquitous cover of one or more 
components) 

(x) Density of Vegetation Imm., Inter., Dist. 

(xi) Wild Landscapes: 

(Xii) Terrain: (i) Rolling 

(ii) Flat 

(iii) Jagged 

(xiii)Parkland (Accidental 

The more pronounced the higher the rating given. 

- Degree of flat topography. 

The more pronounced the higher the rating given. 

Breaks) - Park like landscape, trees and grassiand with intermittent 
breaks. 

(xiv) Farmland: degree of intensity of farming. 

(xv) Sc+uffiness: Landscapes with no apparent balance or pattern of vegetation i.e. no inherent 
pattern which is pleasing to the eye. A value of 3 denotes the 
greatest degree of scruffiness. 

(xvi) Naturalness: - The degree to which the photograph reflects a natural environment untouched 
by man or man-made elements. 

(xvii) Quality of Vegetation: Degree of lushness or richness. Imm . , Inter . , Dist . 
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With the aid of the linear model derived by Shafer, Hamilton ind Schmidt ind th ,· ,1uthor' · 

find in gs within the pilot survey conducted , probabl~ effective comb in at ions QJ v.n i 1b 1, !'. which wr• 1 (' 

used in the process were: 

( i) Immediatt: Vegetation X Distant Vegetation 

(ii) Immediate Vegetation X Intermediate Vegetation 

(iii) Distant Vegetation X Imm. Water 

(iv) If If X Inter. Water 

(v) If If X Dist. Water 

(vi) II II X Imm. Sea 

(vii) II If X Int. Sea 

(viii) II II X Dist. Sea 

(ix) Int. Non Vegetation X Dist. Non Vegetation 

(x) Int. Vegetation 

(xi) Imm. II 

(xii) II II 

(xiii) II II 

(xiv) II II 

(xv) II II 

(xvi) II If 

(xvii) (Imm. Vegetation) 2 

(xviii) (Imm. Water) 2 

(xix) (Inter. Water) 2 

(xxiv) (Dist. Water) 2 

(xx) (Imm. Sea) 2 

2 (xxi) (Inter. Sea) 

(xxii) (Dist. Sea) 2 

(xxiii) Jagged Terrain 

(xxix) Rolling terrain 

(xxv) Int. Vegetation 

(xxvi) ,II If 

(xxvii) II If 

X 

X 

X 

X 

X 

X Dist. Non Vegetation 

X Imm. Water 

X Inter. Water 

X Dist. Water 

X Imm. Sea 

X Inter. Sea 

X Dist. Sea 

Dist. Vegetation 

Dist. Vegetation 

Imm. Water 

Inter. Water 

Dist. Water 
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Results of the Computer Process 

The effect of these combinations together with all the v 1r1 s1 bl c s wE.•r ,, c omp ut c·d b .· m,,,1 1 

of step-wise regression. The process was taken to 25 s b p-: r ,· sult inq i ·1 t hr 24 mu' t 

effective factors being automatically printed in order of signific ,ne e . 

Positive and negative variables included: 

Ubiquity of Components 

+ Panoramic Views 

+ Dist. Vegetation X Dist. Water 

+ Imm. Vegetation X Imm. Water 

+ Wild landscapes 

+ Dist. unique features 

+ Parkland 

+ Rolling Terrain X Dist. Vegetation 

+ Imm. Water X Dist. Vegetation 

Open View 

+ Dist.Vegetation Quality 

+ Inter. Sea 

+ Dist. Grass Cover 

+ Imm. Vegetation 

+ Inter. unique features 

+ Imm. II II 

Degree of Naturalness 

individual objects 

+ Jagged Terrain X Dist. Vegetation 

+ Dist. Vegetation Density 

Imm. Sea X Dist. Vegetation 

+ Density of Inter. Vegetation 

Inter. grass cover 

+ Dist. Sea squared 

Imm. Water 

xl 

x2 

x3 X4 

XS x6 

X7 

XS 

x9 
x 1 (x 3 
x6 x6 

xll 

xl2 

xl3 

xl4 

XS 

xlS 

xl6 

xl7 

x1sx3 

xl9 

x20x3 

x21 

x22 

x232 

x6 
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The linear equation resulting from this is 

yl = 47 + 3.05 x22 - 3.38 xl4 + 2.60 x 6 
- 4.90 xl3 

+ 4.56 xll - 11. 76 x2 - 8.01 xl6 + 5.84 xl5 - 4.71 x8 

+ 6.84 xl - 2. 52 x21 - 4.85 xl9 - 8.92 X7 - 1. 87 x9 

+ 14.0 xl7 - 6.39 XS + 2.25 xl2 - 4.02 x6 x3 

+ 8.24 x20 x3 - 2.44 XS x6 - o. 90 2 7.53 (x23) - xl8 x3 

+ 4. 51 xlO x3 

Positive factors are reflected as negative values and negative factors are positive values i.e. the 

value for photographs will be small if their total scenic quality is high and vice versa. 

The value of this expression is found in evaluating various photographs of landscape; with the aid of 

at least three observers, components within each photograph should be valued in terms of all those which 

are represented above. The median value of each component variable is then placed in the above equation. 

The greater the scenic quality the smaller will be the final value of that photograph. 

As mentioned above, even one photograph tends to significantly reflect the scenic quality of an area 

and therefore a minimal number of photographs could produce a valid assessment of a particular landscape. 

If a number of photos are used, the median value of the range of values could be taken. 

This method has to a certain extent reduced the inconvenience of having to make quantitative measure­

ments of photographs in order to arrive at values for each variable. It should however be borne in mind 

that the degree of subjectivity in quantitatively assessing the spatial extent of components within photogr­

aphs was high although agreement between the observers was high - the margin of error within the linear 

expression would possibly be higher therefore. Positive and negative effects have however been signif­

icantly outlined. 
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. 
Positive factors in order of importance include: 

Panoramic Views 
Wild Landscapes 
Immediate unique features individual objects 
Distant Water 
Immediate Vegetation 
Intermediate Sea 
Distant Vegetation density 
Distant unique features 
Immediate Water and Distant Vegetation 
Distant Grass Cover 
Density of intermediate Vegetation 
Immediate Vegetation X immediate Water 
Parkland 

Negative factors in order of importance include: 

Degree of Naturalness 
Immediate Sea X Distant Vegetation 
Ubiquity of Components 
Intermediate unique features , individual objects 
Open View 
Rolling Terrain X Distant Vegetation 
Intermediate Grass cover 
Immediate Water 
Distant quality of Vegetation 

(c) Some Notes on.the Impact of Development on the Landscape 

Although it was not possible to evaluate photographs of developed landscape in the time 

available and owing to the large number of combinations and irregular variables which occur, 

it was felt that a few comments should be made on significant factors found within black and 

white and coloured photographs used in the second survey, i.e. photographs of each scene in 

black and white and colour. 

(i) As mentioned previously the correlation between black and white and colour rank 

totals was low. However, certain photographs were found to be in a similar rank order. 

The common denominator in these instances were spectacular views, open or panoramic, 

which tended to reduce the effect of development in the landscape. 

(ii) Colour was a major determinant in enhancing the intrinsic value. 
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. (iii) The greater the degree of veg et at ion, the less the impact dE VE ' 1 c,pmE n t 

had on the landscape.· 

(iv) Development tended to enhance landscapes which were otherwisE st rk. 

(v) Development located in the distance reduced its impact on t hE 1 nd · c IJ( ., 

(vi) 

and in this respect qualities found within natural L mdsc pe.s w ·l v 

important. 

The quality and uniqueness of development where determinabl , w , 

important factor in enhancing the landscape. 

(d) Application of Results to the Region 

The task of displaying all landscape va.riables in map form is difficult owing to th, f <" t 

that at .each particular site all variables will have changed in location or a new set of variablE s 

appears. 

However, analysing the major positive variables it is evident that there are four major groups 

of factors which are inherent: 

(i) The character f the landscape is an important criteria - grandiose or panoramic landscape, 

wild landscape or parkland. 

(ii) Distant variables that are important are vegetation, vegetation density, grass cover, 

unique features and water. 

(iii) Criteria within immediate zones include the combination of water and vegetation, unique 

features or objects, immediate water related to distant vegetation i.e. backdrops to lakes or 

rivers etc. and irmnediate vegetation. 

(iv) Intermediate variables are vegetation density and sea. 

These criteria are the major components which should be protected in the Region. 

Significant negative variables include 

(i) Degree of naturalness., ubiquity of components, open views. 

(ii) Intermediate unique features and grass cover. 

(iii) Irmnediate water. 

From the above it is apparent that the most important components in the landscape to preserve are the 

following and these have been indicated in Map 26. 

(i) Vegetation which has an important bearing for distant landscapes - particularly on the 
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plateau escarpment areas and mountain side. 

(ii) " Wild landscapes - these _apply particularly to the indigenous for ,,~ t c ,v,· r md 

extensive tracts of inaccessible areas in the Region. 

(iii) Parkland - this applies particularly to the Knysna and C(J ukamm <J I i v1 • · ·, tl 1 , •' 

Dragon's Head area, Swartvlei and Karatara Ho~k r ci 1 <-, r ,, 1. 11s th ,· d , q 1,, r J I 

naturalness increases, i.e. as the farmland character istics ncl th , in ' luH1<" 

of man is reduced so the value of that landscape is reduced. (How r · "'t 1 , w i l ,l 

landscapes received a high rating.) 

(iv) Unique features - these include the Serpentine, The Heads, and other out st . ndinq 

landmarks. 
(v) Water / vegetation environments. 

Negative features include: 

Ubiquitous landscapes - extensive areas of flat or undulating grassland and 

extensive plantations, both of which are not located in association with natural 

features which enhance the landscape. 

(d) Jevelopment and constraints 

(i) Stark landscapes appear to be enhanced by unique developments. Areas displaying 

these characteristics which are to be develop~d within the region should be 

carefully assessed in terms of the nature and design and extent of development. 

(ii) Well vegetated landscapes should remain as far as possible within their natural 

environment state. No measurement with regard to the optimum density of 

development was made in this respect. Decisions in this respect should be 

made by an intuitive assessment of optimum density constraints in maximising the 

preservation of the natural environment. 

(e) Careful consideration of all developments should be made with respect to minimising 

the destruction of natural vegetation. 

should be made. 

In this respect, on site investigations foe each development 

Furthermore, the Indigenous Forestry Department and ecologists, should be involved in any 

development projects to ensure that minimal destruction is made to all forms of vegetation cover. 

(f) Conclusions 

This evaluation can be applied to the region as a guidline in the evaluation of landscapes reiative 
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to any projects - the optimum lo cat ion of highways, hiking t r<d 1 s, E· t c. md r c · r , ,, it ion d de V< l , ,p . 

ments, and to areas which have the greatest and least sensitivity to ch ,n;, . 

It furthermore provides a basic awareness of all the corr , r ents whi ,h ir , c )mbin t· cl to IH v1cl 

spectacular views which should be preserved at all costs. This p .i rt iculc1r 1 . .-· re 1 1t t, to l lt h I ur 1 l 

and wild cha1.acterist ics which prevai 1 in the region, coupled with un i aue w it ,r ; n cl 1 m d f •, t ur , · L, . 

This stresses the impcrtance for conservation management of this impori, nt con st r t1 int . 
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