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Very rapid ocean acidification
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Polar oceans become corrosive to shell material within decades

Models project that cold waters soon become corrosive to aragonite, a (CaCO;)
mineral in some marine shells & skeletons
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Confirms original warnings: Orr et a. (2005), Caldeira & Wickett
(2003), Steinacher et al. (2009) see also Bopp et al. (2013)
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Understanding what causes ocean acidification is simple

= H2C03 (Carbonic Acid)
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Is such a small change in pH significant?

concentrated
1 sulfuric acid

lemon juice

So what can we do about it?

Less CO, emissions would be best— but if that doesn’t happen
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A framework to evaluate effective responses
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The Four Hazards

pulation processes - § will be reduced, some will increase

Ecosystem processes — Many changes result in shifts of entire ecosystems

Dissolution of habitat — Calcium carbonate reefs and atolls dissolve
faster than they grow

Acoustic changes - The overall effect is that sea water absorbs less low
and mid-frequency sound making these
sounds louder at further distances.

Indirect effects - ecosystem shifts! ‘

Research shows krill could potentially be harmed

Krill form the base of the food chain for many o
marine animals

Lab experiments show at increasing levels of acidification larval

If species are harmed This could affect many other species like

Blue Whales
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no larvae hatched

(Kawaguchi et al, 2011)

Understanding the Hazard ‘

Potential effects of ocean acidi on
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Reduce one and reduce them all — indirect effects
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Too many jelly fish

Some species grow too much
and can damage ecosystems

Too much algae

Bell
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Beach on the Redcliffe Peninsula. Photo: Andrew
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‘What already happened in British Columbia Canada?

By Glenda Luymes, The Province February 17, 2015

B.C.’s shellfish industry is struggling for survival as it deals with
rising ocean temperature and acidification.
dB.C." thriving shellfish

Despite , many
industry could be sinking.

“I'd say it’s full-scale panic mode (for scallop farmers),” said Rob Saunders,
CEO of Qualicum Beach-based Island Scollops.

“The company has seen its scallop death rates rise to nearly 95 per cent since
2010, leading to millions of dollars in losses. Ocean acidification — a
worldwide problem — is likely to blame.

Saunders said the company’s hatcheries, which produce scallop, oyster, prawn
and sea urchin “sceds,” have also had trouble with increased deaths. In order to
grow, the B.C. industry must double its seed production.

Assessing Exposure
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What might happen in Merimbula?

Pacific Oysters

Sydney Rock Oysters more casily

under high levelsof acidification
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What might happen to our oysters?
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Assessing Risk
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Evaluate communities vulnerability
and options for adaptation

What options could we consider for the South Coast?

 Innovation in aquaculture — on land, multi-trophic,
genetic modification, different species?

» Changes to regulations for waste water?

* Artificial reefs?

Encourage diversity and profit through
multi-trophic aquaculture

Sea cucumbers can help counter the effects of
local ocean acidification through their digestive
processes and provide nutrients for fish by
recycling sea floor sediments. They can be grown in
conjunction with abalone or oysters. Dried they sell
for $298 per kilo on e-bay. Current NSW
regulations have deterred oyster growers from
growing sea cucumbers.

cafornisse3 cucumbers 1204861395 .08
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Strategies to respond to ocean acidification ‘

From Hatchery international January 2015
Quentin Dod

Taylor Shellfish in Washington state is circumventing the effects
of ocean acidification — thanks in part to expanded hatchery
facilities in Hawaii; Company spokesperson Bill Dewey told
HI that Taylor Shellfish now has three 30-bin flupsies (floating
upwelling system) in operation at the Humboldt mill site.

Though the bins in each unit are not large, measuring about .75
metres squareand little more than a metre deep, each can be
filled with large quantities of seed oysters-if the water
conditions are right.

“It can be anywhere from 100,000 to 300,000 oysters in
each bin,” he said.

What oyster growers did in Oregon

https://vimeo.com/77804703
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