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[Abstract]
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sequestration, Food provision, Recreation

Ocean acidification (OA) due to rising anthropogenic CO: levels can lead to drastic
shifts in the communities of marine ecosystems, and such effects will have severe
consequences for human lives. Due to the presence of a CO2 seep off Shikine Island, the
ecosystems nearby can be used as a natural analogue of OA. Utilising interdisciplinary
collaborations between natural and social scientists, we use this study site to evaluate the
effects of OA on ecosystem services.

We assessed supporting (habitat formation, nutrient cycling), regulating (carbon
sequestration), provisioning (food supply) and cultural (recreation) services. In the high CO»
area, the abundance of corals and canopy-forming algae were reduced compared to the control
sites while low-profile or turf algae dominated, leading to the loss of habitats for benthic fauna
and fishes. Surveys of the macrobenthos and fish communities showed a decline in species
diversity in the high CO> area.

Under high CO2 conditions, the photosynthetic activity of benthic algae is predicted to
be enhanced. Using the community that recruited onto settlement panels, we found that the
community net photosynthesis was indeed enhanced. However, the measurement of
photosynthesis in situ on established communities showed no CO; fertilization effect, implying
that the increase of regulating services would be limited to the early succession phase of
benthic community.

The provision of products derived from the marine environment will also be reduced
due to the changes in ecosystems. The thickness and density of the tritons’ shells were lower in
the high CO: site, implying negative impacts on gastropods. The abundance of commercially
important fish was reduced by 58-74% under high CO> conditions. These findings were also
consistent with the behavior of fishermen, whereby we found out that the fisherman would
actively avoid the area around the CO. seep in their fishery activity.

The shifts in fish community also showed a decrease in the number of colorful tropical
or subtropical fish species, which are a major interest of recreational divers. Since coral
represent a major resource for tourism and recreational diving, we also assessed the impact of
OA on coral growth. The impact of OA was variable among species, with massive corals
capable of surviving under high CO> conditions, while the branching species appeared to be

35



4RF-1701

more susceptible. Analysis of the seascape using photos taken by the tourists also showed that
a great number of the organisms valuable for tourism and recreation were declining.

In summary, most of the ecosystem services will be negatively impacted by ocean
acidification (high CO: site: 24-79% of the values in control site) with the exception of
regulating services (97-106%). These estimates suggest that OA will reduce the quality of
human lives.
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