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them. The refinery and fertilizer plant are not the only sources of air pollution in
the study site. A proportion of the site is situated in the wind-belt of the urban
and indt rial areas of Cape Town (figure 2). The predominant wind direction
across Cape Town and it’s surrounding areas in summer (December to
February) 1s from the south-east (Botha ef al., 1989) and the study site is
tl  fore in the pollution cloud of Cape Town for most of the summer. The air
pollutants produ 1 by the urban and industrial areas of Cape Town include
hydrocarbons, nitrous oxide, ozone, peroxacyl nitrate (PAN) and lead, largely
from autc  >bile exhaust fumes (Benedict and Olson, 1971). For the purpose of
this study therefore, the site is divided into two areas; “urban-industrial” which
includes sites situated in the urban-industrial wind-belt, and “rural” which
includes sites removed from urban or industrial influence. The o1l refinery and
fertilizer plant are situated in the “urban-industrial” area of the study site. To
investigate the effects of these industries on the surrounding vegetation, only
sites within the “urban-industrial” area were sampled. Sites in the “rural” area
of the study site were sampled to reflect background levels of pollutants and
plant asymmetry, without the influence of the urban and industrial areas or the
refinery and it’s adjacent fertilizer plant.

The pollutants produced by the refinery and the fertilizer plant are rapidly
carried away by the continual and relatively constant winds in the area (average
wind speeds range from 5.3 to 7.7 my/s). The wind directions around the refinery
area, unlike the wind speeds, vary considerably during the vear. Figure 4 shows
the area surrounding the refinery and includes a wind rose depicting the average
annual refinery plume frequencies (per thousand). The plume directions were
calculated from wind direction data collected for each of the eight main
directions over 33 vyears at the D.F. Malan weather station. The directions have
been modtfied to suit the study area (Dr. Mark Jury, oceanr~—aphy department,
University of Cape Town, pers. comm.).
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Figure 7. Frequency distribution of the 1875 relative asymmetry values
obtained through measurement of the phyllodes sampled. The distribution is
normal with a mean close to zero and therefore fits the definition of fluctuating
asymmetry (Palmer and Stroebeck, 1986).






















































‘ ) found fluoride damage of the leaves of Fucalytus gomphocephala DC.
surrounding the refinery. The ¢ nage symptoms included leaf tip and margin
necrosis. Such damage symptoms were apparent on many of the 4. cyclops
phyllodes surrounding the refinery (see figure 20) and it is therefore possible
that fluoride may be the 1 lutant causing the observed increases in
developmental instability and therefore fluctuating asymmetry towards the
refinery. Other pollutants, such as lead and hydrogen sulfide, may also be

involved, particularly towards the urban-industrial areas of Cape Town.

In conclusion, fluctuating asymmetry is a promising solution to the problem of

monitoring the effects of point source pollutants on the surrounding vegetation.
Surprisingly, little work has been carried out to determine the plausibility of this
measure of pollution stress in plants (Freeman et al., 1993). This study should
pave the way for further investigation into the use of fluctuating asymmetry as a
measure of the effects of exogenous stress on vegetation and should stimulate

further interest in the use of fluctuating asymmetry in botanical research.
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