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1. Introduction and Terms-of-Reference 
 
EdenGIS was asked by the Pansy Villas Home Owners Association to expand on the available 
information concerning the Historic Significance and Conservation Significance of the dunes 
occurring on Erf 5216, Hartenbos, Mossel Bay.  
 
A previous report entitled “DUNE SENSITIVITY STATEMENT – ERF 5216, Hartenbos, February 
2010” was compiled by HilLand Associates for Stadler & Swart, to provide an input as to the 
environmental sensitivity status of the dunes remaining on the above Erf.  This previous 
report covered the Historic Context, Current Status, Conservation Significance, Physical 
Significance and Implications of development on the dune system.  It was the above 
environmental report that formed the basis of this dune conservation report, where, there 
is concern about the conservation significance of these dunes. 
 
In order to put these dunes into a temporal perspective, a time sequence of corrected 
aerial photography (Historical Significance) was used to map any changes over time. This 
technique shows the scale and magnitude of impacts that occurred on site specific 
locations.  
 
In addition a graphic attempt was made to show the original natural extent of the greater 
dune system through aerial photo interpretation, dominant winds and other climatic data, 
and an understanding of dune dynamics. 
 
Figure 1 below indicates the location of the dunes as discussed in this report. 
 

2.  Historical Significance 
 
Figure 2 shows a time sequence of corrected surveyed aerial photography from the earliest 
available photography in 1940, through 1957, 1968, 1974, 1980 Infra red, 1991, 1998, 2004 
Google Earth Photography and 2011 Google Earth Aerial Photography.  All the 
photographs had different scales and needed to be scaled to exactly the same size.  In all 
the photographs the railway line and original road was present and was used as a reference 
point.  In Figure 2 the yellow line is a reference boundary line, the western boundary 
being the railway line, and the red line indicating the road leading into Mossel Bay from the 
north.   
 
Although the location of the Pansy Villa Dunes are on the southerly section of this greater 
dune field, all the dunes between both the small estuary to the north (the Tweekuilen River 
Mouth) and the estuary to the south (the Pansy River Mouth) were taken into account 
when describing the historical account of these dunes. 
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Figure 1
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Figure 2 
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2.1 Individual Aerial Photography 
 
The following dates of aerial photography are seen in figure 2. 
 
1940 – This is the earliest corrected and rectified aerial photography carried out by Surveys 

and Mapping, and show the extent of the larger dune field as it occurred without 
alien invasive plant species (Department of Forestry only started dune stabilisation 
projects at this time, and this dune was not seen as a ‘problem’ dune area), or 
having been physically modified by human activities. 

 
This is possibly the most important photograph in the above sequence of 
photographs.  Figure 3 clearly shows the extent of the naturally functioning dune 
field -reaching back to the original natural dune slack.  The dark-blue arrows are 
the orientation of the large long ‘blow-outs’ having being created by the dominant 
summer east-south-east winds.  These dune ‘blow-outs’ are indicative of the wind 
regime on these dunes.  The strong south-westerly winds occurring during the cold 
fronts in winter had short duration affect on the dunes.  Loose sediment within the 
blow-outs would have been transported, to a limited extent, in a north-east 
direction - in effect widening the blowouts.  The relatively low rainfall along this 
section of the coastline would not have favoured vigorous growth of vegetation on 
the dunes, resulting in a sparsely vegetated dune field with much open sand. 

 
Figure 4 shows the natural reconstruction of this section of the dune system, with a 
cross section through more-or-less the middle of the system.  Even though the 
Pansy Villas Dunes are south of this profile, the seaward extent of the profile is 
similar all along the coastline between the two estuaries.  The blue shading 
indicates the estuaries north and south of the dunes, the dark green in the middle is 
the more dense area of vegetation occurring within the dune slack, with the green 
portion east of the slack the sparsely vegetated dunes and dune blow-outs, and the 
green portion west of the slack the slightly more vegetated and stabilised portion of 
the dune system.  During the 1930's and 1940's this area was most probably used 
for limited grazing.  The red dotted line running the length of the dunes is the 
highest portion of the dune ridge.  Mobile sands would have been blown down the 
steeper west facing slope into the dune slack area.  

 
1957 - The open white area in this aerial photograph indicates a total lack of vegetation - as 

a result of mechanical clearing and leveling of these dunes.  This is the first time 
that significant human activity has taken place in these dunes.  A dotted black line 
was digitised around this open area as a reference polygon for all the other aerial 
photography and also superimposed onto the 1940 aerial photograph.  This 
overlay coincided with the extent of the wide frontal dunes.  The polygon indicates 
the extent of this clearing in preparation of future development in this area. 

 
1968 - 1991 Over a period of about 25 years limited laying out of roads and small scale 

construction took place, during which time the originally cleared area became 
stabilised with vegetation.   
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Figure 3 
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Figure 4
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1998 - 2011 During this period the layout and development of high density development 
took place.  Continued leveling, infilling and compacting took place, especially seaward of 
the developments. 
 

2.2 Comparison between 1940 and 1957 
 
The original profile pre- 1940 (Figure 4. and Figure 5. 1940 A&B) shows the stylised profile 
drawing of the dune system before earthworks took place.  During 1957 (Figure 5 C&D) 
the frontal dune was flattened, taking the loose sediments and moving them backwards 
into the original dune slack area and seaward onto the dune/breach interface.  This 
resulted in an increase in the slope angle of the frontal dune area, and modifying the 
dynamics of the hummock dune system (Figure 5 D).  
 
A independent surveyed profile was measured (Figure 6.) for the dune system in front of 
the existing flat development. An attempt was made to achieve an average profile for the 
area, given that there are steeper and smoother profiles than exhibited in Figure 6. The 
profile began at the foot of the Mean High Water Mark (MHWM) and ceased at the existing 
boundary fence at the property boundary between the dune system and the flat 
development property. 
 

 
 
 
Although the Pansy Villas Dunes occur in the southerly extent of the greater dune system, 
and which had not been completely modified by earthworks in the year 1957, this area was 
also completely modified up to the Pansy River mouth area soon after the 1957 photograph 
was taken. 
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2.3 Present Functioning of the Dune System 
 
The changes that can be seen between 1940 and 2011 can be seen in Figure 7.  The 1940 
aerial photograph clearly shows the dune system pre any earthworks and human 
disturbance, and the latest available corrected aerial photograph, 2011, clearly shows the 
extent of the development that has now taken place.  The red dotted line on Figure 7 
indicates the greater area as disturbed by the development of flats, and their geographical 
location in respect to the original dune system.  The extent of the open sand and blowouts 
are visually obvious.  Both aerial photographs have been corrected to the same scale. 
 
The large physical structures immediately landward of the dunes - the flats - alter the 
original wind regime.  The gaps between the buildings funnel increased wind velocities 
over the dunes, where the gaps occur.  The areas of dune adjacent the buildings receive 
markedly reduced wind velocities, which can be turbulent in nature.  As such, original 
uniform sediment dynamics have been replaced with a patchwork of varying wind regimes, 
resulting in large accumulations of sediment accretion in areas adjacent the individual 
blocks of flats.  Areas of dune between these accretion dunes (swales or hollows) have 
been inundated with Acacia cyclops, the dominant alien invasive plant species.  This can 
be seen in Figure 8. 
 
Wind-blown sediments will continue to move onshore and into the frontal dunes, whether 
there is alien invasive vegetation present, rehabilitated vegetated dunes, or dunes with no 
vegetation on at all.  However, the presence of vegetation will decrease the wind 
velocities close to the ground surface allowing the mobile sediments to deposit into the 
base of the vegetation and slow the migration of sediments landwards.  Indigenous 
vegetation has the ability to trap sediments better than alien vegetation. 
 
The main physical difference between the historical 1940 dune system is the increased 
angle of the primary frontal dune.  Because of the major earthworks during the 1950's 
sediments were pushed forward into the frontal primary dunes causing the area 
immediately behind these dunes to be significantly higher than the gently sloping dune 
system pre-earthworks. 
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Figure 7
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Figure 8 
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3. Conservation Significance 

 
The original indigenous vegetation that occurred along this portion of the coastline no 
longer exists in form or function.  As shown above the ecological and conservation 
integrity of these frontal dune systems have been significantly reduced by earthworks and 
the invasion of alien and exotic plant species.  
 
The original physical shape and profile of a dynamic functioning frontal dune system, for 
this area of the coastline, has been completely altered, and there is now no way of 
recreating or rehabilitating these dunes to a pre-1940 status.   
 
The pre-1940 biological dune vegetation dynamics has also been completely altered, by 
both the earthworks during the late 1950's and the more recent developments.  Such 
large structures have a large impact on the microhabitats of these dunes - through changes 
in the climatic regime, and as such the effects on vegetation.  Acacia cyclops, the 
dominant invasive alien plant species, now, almost completely covers the mobile dune 
sands, resulting in sediment accretion immediately behind the hummock dunes.  The only 
fragment of the natural functionality of these dune dynamics are the hummock dunes and 
their associated dune vegetation. 
 
Hummock dunes erode and redevelop through the erosive and depositional forces of wave 
action.  The individual species of hummock dune vegetation have the ability to reproduce, 
establish and expand in a highly dynamic wave, wind and saline environment.  This 
environment has not been altered or changed and therefore will continue to develop and 
recede.  
 

4. Conclusion 
 
Generally, the climatic regime of this section of the Mossel Bay has not changed in the last 
75 years or so, but the dune systems have.  According to the evidence above these 
significant changes to this section of the greater Mossel Bay dunes have not been through 
climatic or natural process affects, but through human activity.  These effects are 
permanent for the foreseeable future and cannot be undone or managed to an original 
dynamic status. 
 
Both the physical and biological changes over time have resulted in a total collapse of the 
conservation structure and function of the original dune system, with this area having very 
little conservation value or worthiness.  The artificial establishment of a new beach profile, 
and therefore a physical change in the original dune dynamics has resulted in a system that 
now requires alternative forms of rehabilitation and management to get it into a new 
natural state.  This state, however, will require continual ongoing management.   


