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Abstract.  Gaseous elemental mercury (GEM) has been measured at the WMO Global Atmospheric Watch 
station at Cape Point, South Africa since September 1995. Two techniques were used: a low resolution 
manual technique till the end of 2004 and a high resolution automated technique since March 2007. The GEM 
measurements at Cape Point constitute only one component of the GAW monitoring program consisting of 
continuous measurements of CO, CH4, CO2, O3, N2O, and since March 1999 also of 222Rn. The seasonality 
and trend of GEM concentrations from the low resolution data was analyzed by Slemr et al. (2008) and the 
trend of the combined low and high resolution data until the end of 2009 by Slemr et al. (2011). In this paper 
we will present an updated analysis of the trend and seasonality of GEM data until the end of 2011 and 
compare these to measurements made at Troll, a Norwegian research station in Antarctica (Pfaffhuber et al., 
2012).  
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Introduction 
 
Measurements of gaseous elemental mercury (GEM) 
made at Cape Point, South Africa, since September 1995 
represent the longest existing time series of GEM 
measurements and, to the best of our knowledge, the only 
one exceeding 5 years in the southern hemisphere. Two 
techniques were used: a low resolution manual technique 
until the end of 2004 (Slemr et al., 2008) and a high 
resolution automated technique since March 2007 (Slemr 
et al., 2011). An analysis of the low resolution data 
(about 150 measurements per year, each covering 3 h 
sampling time) by Slemr et al. (2008) revealed a 
substantial decreasing trend and a seasonal variation with 
maximum GEM concentrations in austral summer. Slemr 
et al. (2011) analyzed the combined low and high 
resolution data until the end of 2009 and found: a) no 
evidence of a data discontinuity due to the change in 
techniques, b) an agreement with ship measurements 
made in the vicinity of Cape Point and c) a pronounced 
decreasing trend amounting to -0.034 ± 0.005 ng m-3 yr-1.  

In the meantime the high resolution data revealed 
the existence of hitherto unexplained short depletion 
events (Brunke et al., 2010). Analysis of pollution events 
provided an estimate of GEM emissions in southern 

Africa which is in reasonable agreement with recent 
bottom-up emission inventories (Brunke et al., in print) 
and an analysis of 222Rn events suggesting that the 
terrestrial surface of southern Africa is a larger net sink 
of atmospheric mercury than presumed by a current 
global atmospheric mercury model (Slemr et al., this 
conference). In this paper we will present a trend analysis 
of the data set extending till the end of 2011 and a 
re-analysis of seasonal variation from the high resolution 
data. 
 
Materials and Methods 
 
The Cape Point station is part of the World 
Meteorological Organization´s (WMO) Global 
Atmosphere Watch (GAW) network. It is located about 
60 km south of Cape Town on top of a coastal cliff 230 
m above sea level at the southern-most tip of the Cape 
Peninsula. The dominant wind direction is from the 
south-eastern sector which is representative of clean 
maritime air. Occasionally, the site is also subjected to 
air from the northern to north-eastern sector which is 
influenced by anthropogenic emissions from the greater 
Cape Town area and by other continental sources. 

Between September 1995 and December 2004 
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mercury was collected on cartridges packed with Au or 
Ag coated quartz wool which were then analysed 
manually in a laboratory (Slemr et al., 1985). Since 
March 2007 a Tekran 2537A analyser has been operated 
at Cape Point for the measurement of mercury. Under the 
prevailing conditions of higher temperature, humid air 
and sea salt aerosols we assume that reactive gaseous 
mercury (RGM) will not pass through the inlet tubing. 
Consequently, we believe that only GEM is being 
measured.  

 
Results and Discussion 
 
Fig. 1 shows an updated time series of GEM median 
concentrations of all measurements at Cape Point since 
September 1995 until the end of 2011. Annual medians 
and averages from the “all data set” were found to be 
statistically the same as the annual medians and averages 
for the baseline data (defined as GEM concentrations at 
222Rn ≤ 250 mBq m-3 (Brunke et al., 2004; Whittlestone 
et al., 2009)). All measurements were thus used in Fig. 1, 
because 222Rn measurements are available only since 
March 1999 and the application of the baseline filter on 
the other low resolution data would reduce the data base 
to merely 30 measurements per year. Over the whole 
period the GEM concentrations decreased with a 
significant trend of -0.028 ng m-3 yr-1 (Sen´s slope 
estimate, significant at the 99.94% level). However, no 
systematic trend is visible in the high resolution data 
since March 2007. Using monthly medians for the “all 
data” and baseline measurements, no significant trends 
are detectable by the Mann-Kendall test in the 
high-resolution data. This is in agreement with the 
absence of a significant trend at Troll, a Norwegian 
research station in Antarctica, for a somewhat shorter 
period (February 2007 till the end of 2010) which has 
recently been reported by Pfaffhuber et al. (2012). In 
contrast to the absence of trends at both stations in the 
southern hemisphere, a decreasing trend of -0.049 ng m-3 
yr-1 can be derived from the GEM monthly means at 
Mace Head since March 2007 until the end of 2011. 

 
Fig. 1. Cape Point annual median GEM concentrations 
(all data) with standard median errors. 

 
Pfaffhuber et al. (2012) report an average mercury 

concentration of 0.93 ± 0.19 ng m-3 and a median of 0.97 
ng m-3 for the period from February 2007 until the end of 
2010 for the Troll station. This is in excellent agreement 

with the average GEM mercury concentration of 0.92 ± 
0.10 ng m-3 and the median of 0.92 ng m-3 observed at 
Cape Point and averaged over almost the identical time 
interval from March 2007 to the end 2010. This 
agreement suggests that the latitudinal gradient 
postulated by Slemr et al. (2009) did not exist during this 
period. However, latitudinal gradients may, indeed, have 
existed during the period with a substantial downward 
trend before 2007. 

The seasonal variation of GEM concentrations is 
shown in Fig. 2. Apart from higher GEM concentrations 
in July and August, the seasonal variation shows a 
maximum during February, March and April and a 
minimum in September. Hereby it resembles the seasonal 
variation derived by Slemr et al. (2008) from the low 
resolution data which showed a maximum in January and 
February and a minimum in July to September. The 
maxima in July and August in the high resolution data 
look like a systematic feature whose origin has yet to be 
investigated.  
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Fig. 2.  Seasonal variation of baseline GEM 
concentrations (baseline defined as GEM concentrations 
at 222Rn ≤ 250 mBq m-3) at Cape Point since March 2007 
until the end of 2011. 

  
The seasonal variation at the Troll station 

(Pfaffhuber et al., 2012) is different with a maximum 
from April till July and a minimum in austral spring and 
summer (November – January). The difference is most 
likely due to mercury depletion events in Antarctica 
occurring during austral spring and summer (Steffen et 
al., 2008). 

 
Conclusion 
 
A decreasing trend of GEM concentrations amounting to 
-0.028 ng m-3 yr-1 was observed at Cape Point since 1996 
until the end of 2011. However, no trend could be 
detected in the high resolution data since March 2007 
which on average remain constant at 0.92 ± 0.10 ng m-3 
(median of 0.92 ng m-3). The absence of a GEM trend is 
in agreement with the observations at Troll, a Norwegian 
research station in Antarctica. The average GEM 
concentrations at the Cape Point and Troll stations are in 
excellent agreement suggesting the absence of a 
significant latitudinal gradient in the years 2007-2010. 
The seasonal variations of GEM concentrations at both 
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stations are different. The most probable reason is the 
occurrence of polar mercury depletion events 
encountered at the Troll station in austral spring and 
summer.  
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