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Local News 
 

2020 New Zealand Ocean Acidification Conference 

17 – 18th February, 2020 
Victoria University of Wellington 

The 2020 New Zealand Ocean Acidification Conference will be held in Wellington on the 17th to 18th of 
February at Victoria University. Abstract submissions and registration is now open. Please see the form 
attached in the email alongside this newsletter. 

There will be an associated workshop for students and early career researchers on multiple drivers, and also 
the annual CARIM workshop both held at Victoria University of the 19th of February the day after the NZ OA 
conference.  

 

Reminder - NZOAC post-conference workshop:  
19 February, 2020 
9:30 – 4:00 
Victoria University of Wellington 
 
 
How will biota respond to a changing ocean?  
A best practice guide for multiple drivers research 
 
Christina M. McGraw (University of Otago, Department of Chemistry) and Christopher Cornwall (Victoria University, 
School of Biological Sciences) 
 
 

Marine species and ecosystems are exposed to a wide range of environmental changes due to human activities. 
These anthropogenic pressures are referred to as drivers or stressors and include temperature, CO2, pH, oxygen, 
salinity, density, irradiance and nutrients, eutrophication, UV exposure, and point source pollution. These drivers will 
change concurrently and will vary on both local and global scales. To predict the response of biota to these complex 
and highly-localised changes, new experimental approaches are needed. For example, a full factorial experimental 
design with 3 drivers, 5 levels per driver and 3 replicates requires 375 experimental units across 125 treatments.  

To help researchers design tractable multiple driver experiments and achieve better alignment and integration of 
research efforts, Scientific Committee on Oceanic Research (SCOR) Working Group 149 has developed a range of 
resources: 



• A Decision support tool to help researchers refine their research question, identify local drivers, and develop 
an appropriate experimental design. 

• MEDDLE web-based software allows researchers to design, simulate, download and analyse data from a 
multiple driver experiment. This allows users to test their experimental design and data analysis plan before 
carrying out the experiment. 

• Video tutorials cover fundamentals of multiple driver experiments (e.g. Experimental Design) and specialised 
topics (e.g. Environmental Realism). 

This hands-on, 1-day workshop will introduce these resources (available at https://meddle-scor149.org/) and guide 
participants through their use. 

 

 

 

 

 

 

International News and jobs  

Assistant professor in the field of Life and Environmental Sciences, Shimoda Marine Research Center, 
University of Tsukuba, Japan 

Outline: The Shimoda Marine Research Center at the University of Tsukuba (Japan) is seeking candidates for an 
Assistant Professor position in the field of climate change and marine ecology/biology. Successful candidates will be 
required to perform fieldwork using a natural CO2 seep as well as utilise aquarium-based experiments in order to 
investigate the impacts of ocean acidification under close collaboration with mentors in the Shimoda Marine Research 
Center. This project is also in collaboration with Prof. Jason Hall-Spencer at the University of Plymouth, UK, and so 
the candidate will be expected to work closely with Prof. Hall-Spencer including annual visits to the UK. 

This position is part of the University of Tsukuba – International Education and Research Laboratory programme – 
which is aimed at promoting the internationalisation of the University of Tsukuba. For this purpose, selected 
candidates will be required to be non-Japanese Citizens. In order to be successful within the project we additionally 
expect the candidate to have previous marine fieldwork experience, preferably using SCUBA, be fluent in English, 
and have an excellent peer-reviewed publication record. 

Job Description: 
1. Conduct research in the field of ocean acidification and marine climate change 
2. Teach undergraduate (College of Biological Sciences) and graduate students (Master’s/ Doctoral Program in 
Biological Sciences) 
3. Program management duties in the School of Life and Environmental Sciences, Graduate School of Life and 
Environmental Sciences, and the Shimoda Marine Research Center 
More information. 
 

The Best Practice Guide for Multiple Driver 
Research includes a handbook, web-based 
decision support tool, MEDDLE simulation 
software and a library of video tutorials. 

Spaces are limited in this free workshop. 

To register, e-mail christina.mcgraw@otago.ac.nz by January 31st. 

https://meddle-scor149.org/
https://www.jobs.ac.uk/job/BUT309/assistant-professor-in-the-field-of-life-and-environmental-sciences
mailto:christina.mcgraw@otago.ac.nz


Selection of recent papers 

Established and emerging techniques for characterising the formation, structure and performance of 
calcified structures under ocean acidification. Ocean acidification (OA) is the decline in seawater pH and 
saturation levels of calcium carbonate (CaCO3) minerals that has led to concerns for calcifying organisms such as 
corals, oysters and mussels because of the adverse effects of OA on their biomineralisation, shells and skeletons. A 
range of cellular biology, geochemistry and materials science approaches have been used to explore 
biomineralisation. These techniques have revealed that responses to seawater acidification can be highly variable 
among species, yet the underlying mechanisms remain largely unresolved. To assess the impacts of global OA, 
researchers will need to apply a range of tools developed across disciplines, many of which are emerging and have 
not yet been used in this context. This review outlines techniques that could be applied to study OA-induced 
alterations in the mechanisms of biomineralisation and their ultimate effects on shells and skeletons. We illustrate 
how to characterise, quantify and monitor the process of biomineralisation in the context of global climate change 
and OA. We highlight the basic principles, as well as the advantages and disadvantages, of established, emerging 
and future techniques for OA researchers. A combination of these techniques will enable a holistic approach and 
better understanding of the potential impact of OA on biomineralisation and its consequences for marine calcifiers 
and associated ecosystems. 

Fitzer S. C., Bin San Chan V., Meng Y., Chandra Rajan K., Suzuki M., Not C., Toyofuku T., Falkenberg L., Byrne M., 
Harvey B. P., de Wit P., Cusack M., Gao K. S., Taylor P., Dupont S., Hall-Spencer J. M. & Thiyagarajan V., 2019. 
Established and emerging techniques for characterising the formation, structure and performance of calcified 
structures under ocean acidification. In: Hawkins S. J., Allcock A. L., Bates A. E., Firth L. B., Smith I. P., Swearer S. 
E. & Todd P. A. (Eds.), Oceanography and Marine Biology: An Annual Review, Volume 57. Chapter (subscription 
required). 

 

Scientists’ warning to humanity: microorganisms and climate change. In the Anthropocene, in which we now 
live, climate change is impacting most life on Earth. Microorganisms support the existence of all higher trophic life 
forms. To understand how humans and other life forms on Earth (including those we are yet to discover) can 
withstand anthropogenic climate change, it is vital to incorporate knowledge of the microbial ‘unseen majority’. We 
must learn not just how microorganisms affect climate change (including production and consumption of greenhouse 
gases) but also how they will be affected by climate change and other human activities. This Consensus Statement 
documents the central role and global importance of microorganisms in climate change biology. It also puts humanity 
on notice that the impact of climate change will depend heavily on responses of microorganisms, which are essential 
for achieving an environmentally sustainable future. 

Cavicchioli R., Ripple W. J., Timmis K. N., Azam F., Bakken L. R., Baylis M., Behrenfeld M. J., Boetius A., Boyd P. 
W., Classen A. T., Crowther T. W., Danovaro R., Foreman C. M., Huisman J., Hutchins D. A., Jansson J. K., Karl D. 
M., Koskella B., Welch D. B. M., Martiny J. B. H., Moran M. A., Orphan V. J., Reay D. S., Remais J. V., Rich V. I., 
Singh B. K., Stein L. Y., Stewart F. J., Sullivan M. B., van Oppen M. J. H., Weaver S. C., Webb E. A. & Webster N. 
S., 2019. Scientists’ warning to humanity: microorganisms and climate change. Nature Reviews Microbiology 17: 
569–586. Article. 

 

Calcium carbonate alters the functional response of coastal sediments to eutrophication-induced 
acidification. Coastal ocean acidification research is dominated by laboratory-based studies that cannot necessarily 
predict real-world ecosystem response given its complexity. We enriched coastal sediments with increasing 
quantities of organic matter in the field to identify the effects of eutrophication-induced acidification on benthic 
structure and function, and assess whether biogenic calcium carbonate (CaCO3) would alter the response. Along the 
eutrophication gradient we observed declines in macrofauna biodiversity and impaired benthic net primary 
productivity and sediment nutrient cycling. CaCO3 addition did not alter the macrofauna community response, but 
significantly dampened negative effects on function (e.g. net autotrophy occurred at higher levels of organic matter 
enrichment in +CaCO3 treatments than −CaCO3 (1400 vs 950 g dw m−2)). By identifying the links between 
eutrophication, sediment biogeochemistry and benthic ecosystem structure and function in situ, our study represents 
a crucial step forward in understanding the ecological effects of coastal acidification and the role of biogenic CaCO3 
in moderating responses.  

Drylie T. P., Needham H. R., Lohrer A. M., Hartland A. & Pilditch C. A., 2019. Calcium carbonate alters the functional 
response of coastal sediments to eutrophication-induced acidification. Scientific Reports 9: 12012. doi: 
10.1038/s41598-019-48549-8. Article. 

 

Acidification diminishes diatom silica production in the Southern Ocean. Diatoms, large bloom-forming 
marine microorganisms, build frustules out of silicate, which ballasts the cells and aids their export to the deep 

https://www.taylorfrancis.com/books/e/9780429026379/chapters/10.1201/9780429026379-2
https://doi.org/10.1038/s41579-019-0222-5
https://doi.org/10.1038/s41598-019-48549-8


ocean. This unique physiology forges an important link between the marine silicon and carbon cycles. However, the 
effect of ocean acidification on the silicification of diatoms is unclear. Here we show that diatom silicification strongly 
diminishes with increased acidity in a natural Antarctic community. Analyses of single cells from within the 
community reveal that the effect of reduced pH on silicification differs among taxa, with several species having 
significantly reduced silica incorporation at CO2 levels equivalent to those projected for 2100. These findings suggest 
that, before the end of this century, ocean acidification may influence the carbon and silicon cycle by both altering 
the composition of the diatom assemblages and reducing cell ballasting, which will probably alter vertical flux of 
these elements to the deep ocean. 

Petrou K., Baker K. G., Nielsen D. A., Hancock A. M., Schulz K. G. & Davidson A. T., in press. Acidification diminishes 
diatom silica production in the Southern Ocean. Nature Climate Change. Article (subscription required). 

 

Hypoxia aggravates the effects of ocean acidification on the physiological energetics of the blue mussel 
Mytilus edulis. Apart from ocean acidification, hypoxia is another stressor to marine organisms, especially those in 
coastal waters. Their interactive effects of elevated CO2 and hypoxia on the physiological energetics in mussel 
Mytilus edulis were evaluated. Mussels were exposed to three pH levels (8.1, 7.7, 7.3) at two dissolved oxygen 
levels (6 and 2 mg L−1) and clearance rate, absorption efficiency, respiration rate, excretion rate, scope for growth 
and O: N ratio were measured during a14-day exposure. After exposure, all parameters (except excretion rate) 
were significantly reduced under low pH and hypoxic conditions, whereas excretion rate was significantly increased. 
Additive effects of low pH and hypoxia were evident for all parameters and low pH appeared to elicit a stronger 
effect than hypoxia (2.0 mg L−1). Overall, hypoxia can aggravate the effects of acidification on the physiological 
energetics of mussels, and their populations may be diminished by these stressors. 

Gu H., Shang Y., Clements J., Dupont S., Wang T., Wei S., Wang X., Chen J., Huang W., Hu M. & Wang Y., 2019. 
Hypoxia aggravates the effects of ocean acidification on the physiological energetics of the blue mussel Mytilus 
edulis. Marine Pollution Bulletin 149: 110538. doi: 10.1016/j.marpolbul.2019.110538. Article (subscription 
required). 

 

Using B isotopes and B/Ca in corals from low saturation springs to constrain calcification 
mechanisms. Ocean acidification is expected to negatively impact calcifying organisms, yet we lack understanding 
of their acclimation potential in the natural environment. Here we measured geochemical proxies (δ11B and B/Ca) 
in Porites astreoides corals that have been growing for their entire life under low aragonite saturation (Ωsw: 0.77–
1.85). This allowed us to assess the ability of these corals to manipulate the chemical conditions at the site of 
calcification (Ωcf), and hence their potential to acclimate to changing Ωsw. We show that lifelong exposure to low 
Ωsw did not enable the corals to acclimate and reach similar Ωcf as corals grown under ambient conditions. The 
lower Ωcf at the site of calcification can explain a large proportion of the decreasing P. astreoides calcification rates 
at low Ωsw. The naturally elevated seawater dissolved inorganic carbon concentration at this study site shed light 
on how different carbonate chemistry parameters affect calcification conditions in corals. 

Wall M., Fietzke J., Crook E. D. & Paytan A., 2019. Using B isotopes and B/Ca in corals from low saturation springs 
to constrain calcification mechanisms. Nature Communications 10: 3580. doi: 10.1038/s41467-019-11519-
9. Article. 

 

https://doi.org/10.1038/s41558-019-0557-y
https://doi.org/10.1016/j.marpolbul.2019.110538
https://doi.org/10.1038/s41467-019-11519-9
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