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Background:
Global climate change, facilitated by the increase of anthropogenic CO2, is driving oceanic chemical
changes resulting in a long-term global decrease in ocean pH. This change is colloquially known as
ocean acidification (OA). OA is also expected to occur in concert with increasing ocean temperature.
This study aims to understand how an increase in pCO2 (reduction in pH) and elevated temperature,
as predicted by the Intergovernmental Panel on Climate Change (IPCC) by the year 2100, will impact
the physiology of the Bidarki (Katharina tunicata). This is an organism of immense cultural and
subsistence importance to Alaska Native communities throughout coastal Alaska, but whose
population has declined in recent years.
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Fig. 1. Bidarkis (K.
tunicata) collected
from Kasitsna Bay, AK.

Methods:
All aspects of the experimental work were conducted using the Ocean Change Experimental System
(OCES) at the Kasitsna Bay Laboratory in Seldovia, AK. Adult Bidarkis were collected in Kasitsna Bay
and divided among four different treatment groups with five culture vessels per treatment. The
treatments included an ambient pCO2 (~430 μatm) and ambient temperature (8°C) treatment, an
ambient pCO2 and elevated temperature (12°C) treatment, an elevated pCO2 (~1000 μatm), ambient
temperature treatment, and an elevated pCO2 and elevated temperature treatment. Molecular and
shell samples were collected throughout the experiment. Grazing studies were conducted on day 0
and day 21. Respiration experiments were conducted on days 0, 14, and 28.

Results:

Fig. 4. Bar chart examining grazing rate between the treatments over time. It
appears that increasing temperature results in an increased grazing rate, but the
increase in pCO2 does not seem to be impacting their grazing behavior.
*: Treatment is significantly different than control. ***: Treatment is significantly
different from the control as well as ambient pCO2/ambient temperature (blue), and
elevated pCO2 / ambient temperature (yellow) treatments.

Fig. 5. Bar chart examining respiration rate between treatments over time. It
appears that through time the impact of the stressor changes. At first elevated
temperature impacts grazing, but as the length of the experiment moves on,
they're able to acclimate to the heat stress, but elevated pCO2 proved to be a
long term stressor.

Summary:
Ø Bidarkis respond to elevated temperature by modifying their behavior to increase their grazing rate. Elevated pCO2 does not appear to alter grazing behavior.
Ø Bidarki respiration stress changed over time. Initial stress seems to be due to elevated temperature, but long term stress appears to be a result of elevated pCO2.

Summary:
These preliminary results could have further ecological implications. If Bidarkis have to exert more energy to handle these stressors, they’re diverting that energy from
other tasks such as reproduction and growth, meaning changes in their population over time. This stress appears to manifest itself as an increase in grazing rate, which
could mean changes to community composition, impacts on other grazers, and changes to the ecosystem food web. It could also result in the removal of certain
macroalgae that act as foundation species, altering the ecosystem make-up.
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