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•  The physico-chemical data need to be completed 
and corrected by ion balancing, in order to compile a 
reliable data set. 

•  Method for finding precipitation or dissolution of 
carbonate involves many steps, which use known 
chemical concepts for: 

     - ion balancing (ionic charge); 

     - speciation of carbonate system; 

     - calculation of corrected ionic strength employing  
       activity correction factors; 

     - active ion concentration; 

     - calculation of corrected equilibrium value of the 
       solubility system of carbonates; 

     - precipitation/dissolution of carbonate mineral 
       given by degree of saturation (Ω). 

       Ω = IAP ⁄ Ks  è  if Ω > 1 : precipitation  
      if Ω < 1 : dissolution 

 
 

          Month    Twater     IAPDolomite       Corrected pKs 
           (2011)     (oC)      (Mol/L^4)         (Ks = 10^-pKs) 
             Jan        23.2     1.1611E-03       -16.37006   
             Feb       22.5      4.4768E-04      -16.470331   
             Mar       22.5      6.1807E-04      -16.495331   
             Apr        22.7      8.1085E-05      -16.483508   
             Mai        20.4      4.6398E-04      -16.409204   
             Jun        19.2      2.9505E-04      -16.36308     
             Jul         19.2      1.0086E-04      -16.355812   
             Sep       18.8      8.4321E-0        -16.396795   
             Oct        19.3      1.9932E-06      -16.431197  
             Nov       19.7      3.3099E-07      -16.450916   
             Dec       20.6      4.8059E-04      -16.461443   

 

 

 

 

 

•  Precise data is required in order to propose a model 
based on machine learning techniques to predict 
dissolution and precipitation of carbonate minerals. 

•  Study is still in its early stages, but observations 
suggest that besides conventional physico-chemical 
parameters, external factors, such as microbial 
metabolism, might be involved in the carbonate 
precipitation process in hypersaline lagoons. 
Unknown factors, such as biological ones, make it 
difficult to use prediction models. 

•  Well defined data collection protocols are required 
for future studies. 

•  Further work will include comparison of physico-
chemical data of Lagoa Vermelha with another site 
of modern dolomite formation, the Coorong Lakes, in 
South Australia. 

 

 
 
 
 
 

 

Data Analysis"
•  Hypersaline lagoons: modern carbonate forming 

environments with lithifying microbial mats 
producing stromatolites. 

•  Precipitation/dissolution of calcite, aragonite and 
dolomite involves a large number of parameters, 
resulting in large databases to be interpreted with 
the aid of non-trivial statistical methods. 

•  A model including these parameters and based on 
machine learning can provide new insights into the 
behavior of the parameters and is most likely to 
predict precipitation and dissolution of carbonate 
minerals. 

 

 
 
 
 

•  The aim of this study is to establish a database of 
carbonate mineral formation in hypersaline 
lagoons that enables modeling, visualization of data 
and specification of adequate monitoring programs.  

 
 

•  Inventory of physico-chemical data collected in 
different studies, which comprise Jan-Dec 2011, Jul 
1991-Jun 1992, 1983 and 1982, in Lagoa 
Vermelha, Rio de Janeiro, Brazil (Figs.1 and 2). 

 
 

 

 
 

•  Dry and wet seasons data included. 

•  Data:  
  - water and pore water (depth, temperature, pH, Mg2+, 
    Ca2+, Mg/Ca, Sr2+, Cl-, Na+, K+, SO4

2-, CO3
2-, HCO3

-);  
  - meteorological data of Rio de Janeiro (Jan-Dec 2011). 
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Fig.1. Location of Lagoa Vermelha, Rio de Janeiro, Brazil. 

Lagoa 
Vermelha	  
	  	  

Fig.2.  A border view of the hypersaline Lagoa Vermelha. 
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Table 1. Example of physico-chemical and solute parameters and their 
influence on carbonate mineral precipitation/dissolution. 
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