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News 

It’s a light (and apologies very late) newsletter this month. 

From Katherine Schmutter over the ditch, introducing a great initiative: 

In Australia we have an online infrastructure called the Atlas of Living Australia.  This provides information about 

species found around Australia, many of which would also be found in New Zealand. The Atlas provides the 

opportunity for members of the public to upload lists of information about species.  I have created a list called Ocean 

Acidification - Research synthesis of potential effects on species. This can be found 

at http://lists.ala.org.au/speciesListItem/list/dr2245   

The purpose of this list is to try and make research findings more accessible to the public who might not have access 

to published journals. This list is easy to amend and it’s easy to add new species or information. 

I have started to upload some information gleaned from the literature which I hope will summarise the findings for 

those species with respect to potential impacts on populations and possible indirect effects on ecosystems.  An 

example is presented on the next page. 

I would really appreciate any feedback on the list.  Also, if you would like your research findings presented on such a 

list please let me know.  It would be really useful if you could present it in a table such as the example below but if 

you just have a list of publications this would also be helpful. 

Katherine Schmutter katherine.schmutter@anu.edu.au  

PhD Scholar 

Fenner School of Environment and Society 

Australian National University 

Phone 0404 835 807 
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John Zeldis featured on Radio New Zealand Nine to Noon on the 22 April talking about coastal temperatures and the impacts on fish stocks. He also mentioned OA as a 

possible issue. Check out the audio here http://www.radionz.co.nz/national/programmes/ninetonoon/audio/201751455/warming-seas-and-the-impact-on-fish-stocks  

An OA learning resource for the classroom: http://ncse.com/blog/2015/05/classroom-read-it-watch-it-know-it-0016343#.VUlgmer7iSo.twitter  

For Twitter users follow @OA_NOAA for up to date news on ocean acidification. 

A new tool could help evaluate impacts of ocean acidification on sea scallops in the future: http://www.nefsc.noaa.gov/press_release/pr2015/scispot/ss1505/  

 

Scientific 

name 

Common 

names 

Potential total 

effects 
Research Findings 

Indirect ecosystem effects 

likely 
Authors More Information 

Saccostrea 

glomerata 

Sydney 

Rock 

Oyster 

Decreases in 

population likely due 

to direct impacts on 

fertilization and early 

larval development. 

Negatively affected 

by increasing algal 

blooms. Oysters 

could become 

inedible by humans 

more often due to 

increasing toxicity 

both from speciation 

of trace metals and 

toxic algae 

ingestion. Reduction 

of oysters will result 

in reduced habitat 

and food for other 

organisms. If 

population 

decreases, algal 

populations are 

likely to increase 

further. 

As pCO2 increased, fertilization 

significantly decreased. There was 

also an effect (negative) of pCO2 

and on embryonic development. 

Predicted near-future levels of 

ocean acidification have significant 

negative effects on early larval 

development. A survey of 54 sites 

revealed elevated levels of metals 

in areas where industrial or 

domestic discharges occurred. 

This oyster exhibits an unusually 

great capacity to accumulate a 

range of elements (that could be 

toxic to humans if ingested). 

Habitat for oysters will become more 

unsuitable due to acidification in coastal 

waters and estuaries is also increased 

at levels higher than those of the open 

oceans as natural factors including 

acidic river inputs and restricted 

circulation can predispose these 

habitats toward corrosive, hypoxic 

conditions, and anthropogenic stressors 

such as nutrient enrichment may 

compound them.  Speciation of trace 

metals may both increase the amount 

of algae due to increasing nutrients and 

increase the uptake of toxins by algae. 

This could potentially be toxic to oysters 

or make consumption oysters toxic to 

other organisms. A survey of 54 sites 

revealed elevated levels of metals in 

areas where industrial or domestic 

discharges occurred. This oyster 

exhibits an unusually great capacity to 

accumulate a range of elements (that 

could be toxic to humans if ingested) 

Oysters provide habitats for other 

organism and food for other organisms. 

If populations of oysters decrease, 

populations of algae may increase. 

Direct effects Parker et al, 

2009; Watson et al, 2009; 

Phillips (1979); International 

Geosphere-Biosphere 

Programme (IGBP), 2013  

Indirect effects  Verspagen 

JM, 2014;   Cai W-J, 

2011;  Chen et al, 2014; 

Feely et al, 2010;  Chan, 

2014; Millero, FJ et al, 

2009;   Phillips, D, 1979; 

Gledhill,M et al 2015 

 Direct effects http://onlinelibrary.wiley.com/doi/10.1111/j.1365-

2486.2009.01895.x/full; http://link.springer.com/article/10.1007/

BF00391618#page-1      

http://www.bioone.org/doi/abs/10.2983/035.028.0302    

 http://www.iaea.org/ocean-acidification/download/OA_spm2-

FULL-lorez.pdf  

Indirect effects 

http://onlinelibrary.wiley.com/doi/10.1111/ele.12298/full    

http://www.nature.com/ngeo/journal/v4/n11/full/ngeo1297.html

%3FWT.ec_id%3DNGEO-201111?message-

global=remove&WT.ec_id=NGEO-201111  

http://www.biogeosciences.net/11/4829/2014/   
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Selection of recent papers from the SW Pacific  

Acidic ocean water makes sea snails smaller 

Sea snails prefer to be smaller when they are stressed by high CO2 levels. New findings explain why marine species 

that survived previous mass extinction events were much smaller – a phenomenon known as the ‘Lilliput effect’. Sea 

snails respond with stunted growth when they are exposed to the high levels of CO2 we can expect in the future 

oceans. A team of marine scientists and paleontologists from ten institutions in Norway, Italy, Monaco, New Caledonia 

and the UK has studied how sea snails cope in more acidic conditions. Two species of snails growing at shallow water 

CO2 seeps were compared to those found in normal pH conditions. 

Adapted over many generations 

The shells from high CO2 seawater were about a third smaller than the snails from the normal environment. The 

finding, recently published in Nature Climate Change, confirms that stunted growth can be an adaptive response to 

ocean acidification, enabling some sea creatures to survive high carbon dioxide levels, both in the future and during 

past mass extinctions. The study also confirms the theory that the snails had adapted to the conditions over many 

generations. 

Being small is an advantage 

Samuel Rastrick from the Institute of Marine Research was responsible for determining the animals’ metabolic rates 

in the study. “The metabolism is a decisive survival factor when the environment changes,” he says. “Metabolic rates 

change with body size. This means that smaller animals can maintain comparatively higher costs of survival per gram 

of tissue whilst reducing their total need of energy. This gives smaller animals the advantage.” More acid water affects 

the calcification process that ensures snails and other marine species healthy shells. The study shows that the 

metabolic changes allowed the animals to maintain calcification and to partially repair shell dissolution. 

Warns about the impacts 

Examinations of the fossil record also show that mass extinctions and dwarfing of marine species are repeatedly 

associated with episodes of past elevated oceanic CO2. It is likely that similar changes will increasingly affect modern 

marine ecosystems, especially as the current rate of ocean acidification and warming is so rapid. 

The change in seawater chemistry is already affecting marine organisms, ecosystems and the services they provide. In 

a joint press release the team of scientists warns about the impact that continuing ocean acidification could have on 

marine ecosystems – unless the rate of carbon dioxide emissions is drastically slowed. 

“If animals become smaller to survive elevated CO2 levels this could have an obvious effect on the aquaculture and 

biomass production of some species,” says Rastrick. 

Marie Hauge, Science Nordic, 10 May 2015. Article. 

 

Differential proteomic responses of selectively bred and wild-type Sydney rock oyster populations exposed to 

elevated CO2 

Previous work suggests that larvae from Sydney rock oysters that have been selectively bred for fast growth and 

disease resistance are more resilient to the impacts of ocean acidification than nonselected, wild-type oysters. In this 

study, we used proteomics to investigate the molecular differences between oyster populations in adult Sydney rock 

oysters and to identify whether these form the basis for observations seen in larvae. Adult oysters from a selective 

breeding line (B2) and nonselected wild types (WT) were exposed for 4 weeks to elevated pCO2 (856 μatm) before 

their proteomes were compared to those of oysters held under ambient conditions (375 μatm pCO2). Exposure to 

http://sciencenordic.com/acidic-ocean-water-makes-sea-snails-smaller


elevated pCO2 resulted in substantial changes in the proteomes of oysters from both the selectively bred and wild-

type populations. When biological functions were assigned, these differential proteins fell into five broad, potentially 

interrelated categories of subcellular functions, in both oyster populations. These functional categories were energy 

production, cellular stress responses, the cytoskeleton, protein synthesis and cell signalling. In the wild-type 

population, proteins were predominantly upregulated. However, unexpectedly, these cellular systems were 

downregulated in the selectively bred oyster population, indicating cellular dysfunction. We argue that this reflects a 

trade-off, whereby an adaptive capacity for enhanced mitochondrial energy production in the selectively bred 

population may help to protect larvae from the effects of elevated CO2, whilst being deleterious to adult oysters. 

Thompson E. L., O’Connor W., Parker L., Ross P. & Raftos D. A., 2015. Differential proteomic responses of selectively 

bred and wild-type Sydney rock oyster populations exposed to elevated CO2. Molecular Ecology 24: 1248–1262. Article 

(subscription required). 

 

Optimising methodology for determining the effect of ocean acidification on bacterial extracellular enzymes 

To fully understand the impact of ocean acidification on biogeochemical cycles, the response of bacterial extracellular 

enzymes needs to be considered as they play a central role in the degradation and distribution of labile organic matter. 

This study investigates the methodology, and potential artefacts involved in determining the response of bacterial 

extracellular glucosidase and protease to ocean acidification. The effect of pH on artificial fluorophores and substrates 

was examined, as well as the impact of three different acidification methods. The results indicate that pH has a 

significant effect on the fluorescence of the artificial fluorophore 4-methylumbeliferone for glucosidase activity, and 

7-amino-4-methylcoumarin for protease activity, while artificial aminopeptidase substrate alters the pH of seawater, 

confirming previous observations. Before use in ocean acidification research these enzyme assay components must 

be buffered in order to stabilise sample pH. Reduction of coastal seawater pH to 7.8 was shown to increase β-

glucosidase activity rapidly (0.5 h), while no significant response was detected for leucine aminopeptidase, highlighting 

the need for short-term direct effects of pH on enzyme activities. Bubbling with CO2 gas resulted in higher β-

glucosidase activity when compared to acidification using gas-permeable silicon tubing and acidification with HCl. 

Although bubbling showed variable effects between two experiments conducted at different times of the year. In 

addition, bacterial cell numbers were 15–40% higher with bubbling relative to seawater acidified with gas-permeable 

silicon tubing and HCl. Artefacts associated with bubbling may lead to the overestimation of extracellular enzyme 

activities, and interpretation of the impacts of ocean acidification on organic matter cycling. 

Burrell T. J., Maas E. W., Teesdale-Spittle P. & Law C. S., 2015. Optimising methodology for determining the effect of 

ocean acidification on bacterial extracellular enzymes. Biogeosciences Discussions 12:5841-5870. Article. 

 

Upcoming events  

The 4th Oceans in a high CO2 world symposium will be held at the Hotel Grand Chancellor in Hobart, Tasmania on 

May 3-6 2016. 

Proposed Themes: 

 Changing ocean carbonate chemistry from coastal to open ocean environments: past, present and future 

 Linking process studies and observations from local to regional scales 

 Ecosystem change and resilience in response to ocean acidification 

 Multiple environmental stressors and their compounding influences on ocean acidification response 

 Acclimation and adaption to ocean acidification 

 Impacts of ocean acidification on fisheries, food security and biodiversity 

 

http://dx.doi.org/10.1111/mec.13111
http://dx.doi.org/10.5194/bgd-12-5841-2015


The Regional Committee are currently discussing session topics and associated workshops. The latter will take place, 

primarily in Hobart, before or after the main Symposium. 

Registration opens 1st May 2015 (i.e. open now!), with Abstract submissions open on 1st June and closed 

2nd November 2015. Sign up on the mailing list for further information @ http://www.highco2-iv.org/ 

 

New Zealand Marine Sciences Society & Oceania Chondrichthyan Society Joint 2015 Conference 6-9 July, The 
University of Auckland, Auckland  

This conference will be held at the University of Auckland, starting on the evening of Monday 6th July with an icebreaker 
followed by a 3 day conference from the 7-9th July. Full details of the event can be found at: www.nzmss.org/events  

 

Second Annual World Oceans Day Photo Competition (submission deadline approaching) 

Registration open until 22 May 2015, 5pm Eastern Standard Time (EST)! 
http://www.worldoceansday.org/photocontest/  

In 2008, the United Nations General Assembly decided that, as from 2009, 8 June would be designated by the United 
Nations as “World Oceans Day” (resolution 63/111, paragraph 171).The UN designation of World Oceans Day is an 
opportunity to raise global awareness of the current challenges faced by the international community in connection 
with the oceans, and be part of the solutions. 

You can share the beauty and importance of the ocean, through your photographs! Photography is a powerful medium 
of expression that can be used to communicate strong positive messages about a subject. This open and free photo 
contest seeks to inspire the creation and dissemination of such positive imagery, which conveys the beauty and 
importance of the ocean. 

Five thematic categories are open for photographic submissions: (1) Underwater Seascapes, (2) Underwater Life, (3) 
Above Water Seascapes, (4) Humans Interaction: Taking Action on Climate Change and Ocean Acidification, (5) Youth: 
open category, any image of the ocean – below or above the surface – photographed by a young person under age 16 
(as of 1 April 2015). 

Winning images will be recognized at the United Nations on Monday, 8 June 2015 during the United Nations event 
marking World Oceans Day 2015. 

 We will recognize and widely share the winning images, and perhaps some top runner-ups, through the contest 
website, with the media, and through the information materials related to subsequent contests. Pending the securing 
of sponsors, material or cash prizes may be awarded. 

http://www.highco2-iv.org/
http://www.nzmss.org/events
http://www.worldoceansday.org/photocontest/

