
photosynthesis & respiration
measuring environmental O2 and CO2
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the carbon cycle
(x 109 tons yr-1)



CO2 decreases ocean pH
try this calculator: http://tiny.cc/z1julx

http://tiny.cc/z1julx


why measure [CO2]?
big impacts on global change



natural experiment
reveals effects of elevated CO2 - just 1 pH unit!
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oxygen
critical for aerobic life
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Fish Kill, Louisiana, USA
http://tiny.cc/soiulx

http://tiny.cc/soiulx


“Dead” Zones
how they form



dead zones
are increasing globally



[O2] 
units = mg L-1 

!

[O2] varies with temperature, pressure, and salinity!

~8 mg L-1 @ 25ºC



today’s activity

learn how to sample 
and preserve water from 
the field 

quantify CO2 & O2 in 
water 

compare chemistry with 
probes vs.

van dorn sampler

winkler titration YSI probe



stations
STATION #1 WATER SAMPLING/FIXING (outside) 

START: GROUPS 1-4  

STATION #4 TITRATING CO2 (inside) 

START: GROUPS 5-8

to start

then...
GROUP 1 & 2 to STATION #2 

GROUP 3 & 4 to STATION #3 

GROUPS 5-8 to STATION #1



tips for today
avoid gas bubbles when moving water around! 

do not titrate too quickly! use a slow, controlled rate 
while swirling the flask 

take good notes! record all data! label all bottles! 

be careful with concentrated acid. acid reacts 
violently with water.  

wear proper safety equipment. don’t touch your face! 
report spills.  
add acid to solution very slowly!  
no lab coat, no closed shoes, no eyewear = no fixing 
if in contact with acid, flush with water, report!



learning outcomes
how to be safe in the lab 

how to sample water 

how to measure 
aqueous CO2 & O2 

know names of 
equipment and purpose 

appreciate chemical vs. 
electro/optical measures


