We can view the current
series of deep ocean CO2
Injection experiments not
] simply as disposal strategy
tests, but also as controlled
enrichment experiments that
may allow us to mimic the
elevated CO2 levels of a
future ocean in much the
same way that ecosystems
are manipulated on land
(Shaw et al.,2002; DelLucia
et al., 1999). While these
oceanic injection experiments
have broken new ground, they
are deficient in many ways:
It is hard to control the pH
perturbation achieved due to
the varying tidal forcing
(See Figure at far right), and very
close to the source the CO2
gradients are so large that
animals may either not survive,
or show little response,
depending upon very small
changes in position.
The experiments carried
I out so far have been short
term due to limits on the
amount of CO2 that can deployed
by an ROV.
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PH Perturbations a

How does elevated CO2 affect marine animals? Spiking due to currents and tic
experimental results to be ques

CO2 injection causes; experiment will address these inacc
1 — Elevated CO2 levels accurately repsent a

2 — Elevated Seawater Acidity (reduced pH)

Physiological Effects
Respiratory Stress
Increased acidity reduces the level of oxygen-binding and
transport by respiratory proteins, leading to reduced aerobic capacity.
Acidosis (reduced internal pH) 1,
Disruption of the acid/base balance of animal tissues impairs function —1 e i) ¢ .I-qi,f.,.-ql"';-—- i
and requires energy to restore or maintain optimal internal pH levels. L;Il ' r | ‘ P N‘] ‘rf |
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Metabolic suppression (Torpor)
Elev ated CO2, reduced pH, or both can cause some animals to enter a
state of reduced metabolic rate and semi-hibernation, reducing their activity,
protein synthesis, growth, reproduction, etc.
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