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Chemistry, Redox Lecture outline
e Common freshwater chemistry parameters
e Redox
# Photosynthesis
¢ DO
Bottom-Water Dissolved Oxygen
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¢ Total dissolved solids (TDS) ECOLOGICAL ¢ Includes streams g
¢ Salinity INDICAOR draining mountaintop " S
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e Relationships among them? -
e More ions means? T
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More chemical measures Redox Potential, Potential Energy,

_ . and Chemical Transformations
¢ pH: -log;, [H*]

e Alkalinity: ANC; bases; CO52 +
HCO5+ OH-

Drained Soil

¢ Redox is a measure of | fasded ! iy
free electron

Al L. ith b availability
¢ Acidity: reactivity Wllt ases e Measured in mV
¢ Hardness: Mg + Ca ions; o Low values (< 100 mV): S w1 w
indicator Of Soap precipitation many transferable Uf\mmc)n-Ry:IucI\c)n PnlpmiAI(r-nV)
L . . electrons (reducing e Chemicals have potential
e Turbidity: light absorption from ? environment) energy if they are at a different

e Color: relates to what? « High values: few redox state th_an the solution

available electrons that they are in _
(oxidizing environment) ~ ® So...energy for microbes can
be obtained during reactions

depending on the redox state

Ohio River g
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Temperature (‘C) o8

Redox—the order matters

¢ If we focus on the ecology, then Iron and Redox .ZJ
e Heterotrophs consuming (i.e., :
oxidizing) available (reduced) ¢ Reduced iron (Fe?), b
OrganitcthattFr ftifst Uiﬁ t:ﬁ/gen 10 [Chinese buffet?* ferrous iron, is soluble
accept the electrons that the organic - . s
mattgr is providing ’ g;?/gtin ¢ OXI.dIZ.ed Loy ) .
e As oxygen is depleted, the dominant Manganese Temc [elny forr.ns.. an £
terminal electron acceptor changes Iron insoluble precipitate H =
according to what is energetically Sulfate e Low DO leads to high - I
best/easiest, meaning species that Carbon dioxide amounts of ferrous iron = ,/g;nwironment
can use these different electron (methanogenesis) g . :
acceptors become important o
¢ However, redox reactions will :
simply take place in this order _ : .
without organisms, as well * Thanks Doug Wilcox Fig. 12.6 ey

Oxygen: forms and transformations
Iron seep

21% of atmosphere is O, TR RS (A=)

a1 50 59 68 77 86 o5
Aerobic/anaerobic or :
oxic/anoxic
Oxygen often drives redox
potential
Saturation concentration of
dissolved O, depends on
atmospheric pressure and
temperature (how?)
Photosynthesis vs.
respiration
Local considerations...

Cwyden Saturation
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Bittacomorpha
Phantom crane fly

Photosynthesis Pvs. |

¢ Net photosynthesis =

e What about PP?

e Some influential factors:
light, temperature, water
velocity, and chemicals

¢ Relationship between
photosynthesis and light
referred to as P-I
relationship

Net photosynthesis

(A)

High light adapted

Low light adapted

Net photosynthesis
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How do we measure PP? (2)

¢ Whole system metabolism, but must account
for re-aeration

O, loggers

Propane injection

P vs. velocity
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How do we measure PP?

¢ Usually measure changes in DO

o Light-dark bottles (short incubations; surfaces & nutrient use

problematic; what about streams and bottles?)
e Actual carbon uptake
e 14CO,
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