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Results: Depth-Resolved *C-PP
and 3H-Leu Incorporation

Motivation

Anthropogenic activities
have modified the seawater
carbonate system,
increasing the partial
pressure of CO, (pCO,) and
decreasing seawater pH. To
date there are limited
studies into how such
changes affect microbial
productivity in oligotrophic
ocean ecosystems.

Station ALOHA (22° 45’ N 158° W)
has been sampled monthly by the

HOT program since 1988, S
providing a robust climatology of T
carbonate chemistry, primary
productivity, and environmental
variability.
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In the current study, experiments

were conducted at Station ALOHA

and at two stations (S1 and S2) 20'N

north of ALOHA in August 2010 .
- and March 2011. -
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Experimental Désign and Methods |

Overall Experimental Design
1. Near surface (5 m) multi- ’
day bubbling experiments [ 1100 porm I L <

2. Daily-scale, depth- [ e——
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resolved in situ co, el )
experiments (5, 25, 45, , »
75, 100, 125 m) S |
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1. Bubbling Experiments
- Seawater was bubbled with either air or air + CO, overnight until
experimental carboys reached the target pCO, (~¥1100 patm).

-

\\

2. Depth-Resolved Experiments

- Seawater carbonate system was perturbed through the addition
of acid to obtain the target pCO, (~750 patm); bicarbonate was
./' added to minimize changes in alkalinity.

Measurements

Size fractionated (>10 um, 2-10 um, 0.2-2 um) rates of primary

production (**C-bicarbonate incorporation; 1*C-PP)

* Bacterial production (3H-Leucine incorporation) in the dark
(*H-Leup,,) and the light (*H-Leu ;)

* Fluorometric chlorophyll a
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Elevated pCO, had no consistent effect on in situ
rates of “C-PP
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* No consistent differences in rates of **C-PP in the upper euphotic
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zone (0-45 m) between controls and treatments.

* |n 4 of 5 experiments, no consistent differences in rates of 14C-PP
in the lower euphotic zone; however, in August 2010, rates of 4C-

PP in the larger size fractions (>2 um) were greater in the pCO,

treatments than in the unperturbed controls.

Elevated pCO, had no consistent effect on in situ
rates of *H-Leu,_, incorporation
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In 2 of 5
experiments,
rates of 3H-
Leuy, . were
greater in the
controls than
in the pCO,
treatments.

In all 5
experiments,
rates of 3H-
Leu, ., were
greater in the
controls than
in the pCO,
treatments.

Results: Bubbling Experiments

Elevated pCO, had little to no effect on rates of
14C-PP or 3H-Leu incorporation
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* |n 2 of 10 experiments, rates of **C-PP were greater in the
controls than in the elevated pCO, treatments (two-way
ANOVA, p<0.05).

~* In 1 experiment, rates of 3H-Leu,,, were significantly greater

= in the pCO, treatments than the controls (two-way ANOVA,
- p<0.05).

 Concentrations of chlorophyll demonstrated no consistent
response to elevated pCO,, increasing in 2 of 10 experiments
and decreasing during 1 experiment (two-way ANOVA,

p<0.05).

Conclusions

* Overall, experiments showed no consistent difference between
control and enhanced pCO, treatments.

 On 1 occasion (August 2010) rates of **C-PP in the two larger

size fractions were greater in enhanced pCO, treatments (750
natm) in the lower euphotic zone (75-125 m)- potentially due
to alleviation of photorespiration/carbon limitation?
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