


1. We are conducting an experiment in our Lab during 7 days, and we have recorded pH and 
total alkalinity during Day 1, 3 and 7.  This experiment is focused in evaluate the effect of 
ocean acidification on the physiological traits of the copepod Acartia tonsa. We have 
considered two different levels of pCO2, 400 and 1200 matm. We need to check if the  
pCO2 and W levels are in agreement with our experimental setup. 

 Our lab assistant measured  pHT at 25ºC and TA. Please, consider the following data 
 and compare the pCO2 calculated with the theoretical level we considered in our 
 experimental setup. 

Temperature pH measurement: 25ºC 
Experimental temperature: 14ºC 

Low pCO2 High pCO2 

Day Salinity TA pH (25ºC) Salinity TA pH (25ºC) 

1 34,2 2376,33 7,895 34,2 2376,21 7,552 

3 34,1 2326,24 7,888 34,1 2325,14 7,546 

7 32,0 1800,34 7,945 32,0 1799,21 7,645 

Day Phosph
ate 

Silicates 

1 0,34 7,88 

3 0,32 5,67 

7 0,31 10,23 

Consider: 
K1, K2 from Mehrbach et al. 1973 refit by Dickson and Millero 1987 
KHSO4 constant: Dickson 
Boron constant: Lee et al. 2010 



2. Next week we will start an experiment focused on the impact of Ocean Acidification on 
mussel physiology. With this purpose we will consider two pCO2 levels, 450 and 1000 
matm, and incubation temperature of 12ºC.  

 We have been conducting measurements of Total Alkalinity in the incubation water 
 collected on the coast of Ensenada, and we found a mean TA of 2250 mM kg-1 at a salinity 
 of 33.5 psu. Based on this information; 
 
    ¿Which levels of pH25ºC we need to setup our lab mesocosm for an experiment to Low and 
 High pCO2condition (450 and 1000 matm)? 
 Note: Our last bottle of seawater buffer is finished, and therefore we will estimate pHNBS 

 
Consider: 
K1, K2 from Mehrbach et al. 1973 refit by Dickson and Millero 1987 
KHSO4 constant: Dickson 
Boron constant: Lee et al. 2010 



3.  A colleague is interested in characterize the carbonate system in the intertidal zone of a remote 
 area (DIC, pCO2) (1 m depth) along the Mexican coast, and he don’t have a good temperature/
 salinity sensor for characterizing pHIn-Situ; and his temperature/salinity sensor has an error of about 
+/−  1.5 ºC y  +/− 0.5 PSU, respectively. He also doesn’t have any sample for estimate phosphate and 
 silicate concentration in this sampling site. 

Our colleague estimated pH at 25ºC, and he used seawater buffer. Measurements of AT were 
conducted in a laboratory with ca. 2 mmoles kg-1precision. ¿Which is the potential error associated 
to this error in temperature and salinity measurements, and if we do not consider the contribution 
of P and Si to alkalinity? 

Situation Temperature 
(ºC) 

Salinity 
(PSU) 

pHIn AT 

(mmoles kg-1) 
PO4 

(mM) 
Si(OH)4 

(mM) 

Control (ideal) 10.25 34.52 7.892 2356 0.54 3.54 

−1.5 ºC temperature 
c/P and Si 

9.75 
 

34.52 
 

7.892 2356 0.54 3.54 

−0.5 PSU salinity 
c/P and Si 

10.25 34.02 
 

7.892 2356 0.54 3.54 

−1.5 ºC temperature 
Without/P and Si 

9.75 34.52 7.892 2356 

−0.5 PSU salinity 
without/P and Si  

10.25 34.02 7.892 2356 






