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WATERHOLE QUALITY IN ETOSHA

| ELECTRIC CONDUCTIMITY
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FIGURE 6; Comparison of electric conductivity values (n=10 waterholes) and cumulative rainfall beiween November 1982 and Sepiember 1983 High
electric conductivity (EC) rank = relatively high EC; low electric conductiviry rank = relatvely low EC. The average rainfall was calculated for

Okaukuejo, Halalt and Namutoni camps.

Quality changes can be caused by a variety of factors, e.g.
the amount of ground water recharge, the change of yield
at a borehole or the change of flow of a spring, the size of
the water surface as well as the depth of a water pool.
Furthermore the climatic factors ‘evaporation’ and ‘rain-
fall” are influencing the quality of water that is exposed
(Hem 1985).

The effect of rainfall on water quality was examined by
Auer (1993) by comparing the changes of the electric
conductivity, measured every second month at ten se-
lected waterholes, with the amounts of cumulative rain-
fall. Due to non-normal distribution and therefore pos-
sible distortion of arithmetic means, the electric conduc-
tivity values were statistically transformed into ranks.
The different months were given different ranks accord-
ing to their EC values. This was undertaken for each
waterhole separately. The month with the lowest EC
value obtained rank 1, the month with the highest EC
value was given rank 6. Finally mean ranks were calcu-
lated for each month.

The comparison of the EC-ranks of each month with the
cumulative amount of rainfall (Figure 6) indicates that
during the period from November 1982 until September
1983 the electric conductivity was highest in the months
November and January at the beginning of the rainy
season. During the rainy season the EC consistently
decreased and reached its lowest values in the months
May and July 1983 when 91% and 100% of the yearly rain
had fallen. A similar pattern has been observed by Moore
(1987) at ion — rich lakes in the South-West of Australia,
where the salinities reached the lowest values when 80%
of the yearly amount of rain had fallen. These results
suggest that water quality improves with the relative
diluting effect of rainwater during the rainy season and
deteriorates in the dry season due to a relative concentra-
tion through evaporation (Moore 1987, Auer 1993).

If generalized, these results give evidence that water analy-
ses from samples collected twice a year, once between

November— January and once between May-July, reveal
the complete range of water quality variations within the
year. However, I would like to stress that deviations from
this general pattern might occur at different waterholes as
well as in different years with other rainfall pattemns. A
recent study of the author is reviewing the universality of
this seasonal pattern of water quality changes in the Park.

CONCLUSION

At the waterholes of the Etosha National Park the main
problematic water quality parameters for the purpose of
providing water to wildlife are electric conductivity, so-
dium, chloride and sulphate. The guidelines for
stockwatering as recommended by the Department of
Water Affairs (1991) are currently used for the assessment
of the suitability of water for wildlife, because of a lack of
guidelines concerning wildlife. Realistic and relevant guide-
lines will have to be developed in order to assess the
chemical water quality in Etosha with regard to the water-
ing of wildlife.

Though wildlife in Etosha might tolerate higher ion con-
centrations in water than domestic stock, extremely poor
water qualities might have negative physiological effects
even to wildlife. Therefore waterholes with excessive ion
concentrations, as found in the central areas of the Park and
along the edge of the Etosha Pan, may need to be closed in
future, or their water qualities may have to be improved.
Regular measurements of the electric conductivity can
serve as an effective tool for water quality monitoring in the
Etosha N.P. because of close correlations between the
electric conductivity and the concentrations of sodium,
chloride and sulphate. Generally, monitoring of the chemi-
cal water quality can be reduced to twice a year since a
seasonal pattern of electric conductivity values is apparent,
with a minimum after the rainy season (May to July) and a
maximum at the end of the dry season (November to
January).
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