ohotosynthesis & respiration

measuring environmental Oz and CO>



carbon and oxygen cycling
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CO2 decreases ocean pH

try this calculator: http://tiny.cc/z1julx



http://tiny.cc/z1julx
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big Impacts on global change
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Figure 1| Volcanic CO; seeps of Milne Bay. Seascapes at a, control site (low pCO;": pH ~ 8.1), b, mederate seeps (‘high pCO,": pH 7.8-8.0), and ¢, the
most intense vents (pH <= 7.7), showing progressive loss of diversity and structural complexity with increasing pCO,. d, Map of the main seep site along

the western shore of Upa-Upasina (marked as grey; map: Supplementary Fig. S1). Colour contours indicate seawater pH, and the letters indicate the
approximate locations of seascapes as shown in a-c.

natural experiment

reveals effects of elevated COz - just 1 pH unit!
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Fish Kill, Louisiana, USA
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II During the spring, sun-heated
freshwater runoff from the
Mississippi River creates a
barrier layer in the Gulf, cutting
off the saltier water below from
contact with oxygen in the air.

Source: Staff research

Dead
algae

Algae
bloom

Freshwater 3

ﬂ Nitrogen and phosphorus
from fertilizer and sewage in the
freshwater layer ignite huge
algae blooms. When the algae
die, they sink into the saltier
water below and decompose,
using up oxygen in the deeper
water.

“‘Dead” Zones

how they form

fish float to
surface

|

Freshwater

Oxygen-deprived
saltwater
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ﬂ Starved of oxygen and cut off
from resupply, the deeper water
becomes a dead zone. Fish avoid
the area or die in massive
numbers. Tiny organisms that
form the vital base of the Gulf
food chain also die. Winter brings
respite, but spring runoffs start
the cycle anew.




Particulate Organic Carbon (mg/: Population Density (persons/s

dead zones

are increasing globally




Solubility of oxygen in water contact with water saturated air at
standard atmospheric pressure

-8 mg L' @ 25°C

02

units =mg L
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Temperature °C

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



today’s activity

® [earn how to sample
and preserve water from
the field

x gquantify CO2 & Oz In
water

® compare chemistry with
probes

¥
winkler titration Yg | probe



stations

to start
x STATION #1 WATER SAMPLING/FIXING (outside)

x START: GROUPS 1-4
x STATION #4 TITRATING COx: (inside)

x START: GROUPS 5-8

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

x GROUP 3 &4 to STATION #3
x GROUPS 5-8 to STATION #1




tips for today

= avoid gas bubbles when moving water around!

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

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

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

® \Vear proper safety equipment. don’t touch your face!
= report spllls.

® gdd acid to solution very slowly!

® NO lab coat, no closed shoes, no eyewear = no fixing
» [f In contact with acid, flush with water, report!




learning outcomes

= how to be safe In the [ab
= how to sample water

= how to measure
agueous COz & O2

= KNOW names of
equipment and purpose

® gppreciate chemical vs.
electro/optical measures




