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Non-technical project summary description  

Investigation of the effects of man-made atmospheric carbon dioxide emissions on Arctic Ocean acidity and the vulnerable marine ecosystems of Nunavut

Submitted by:

Chip Cunliffe – Head of Operations, Catlin Arctic Survey
Project Title
Investigation of the effects of man-made atmospheric carbon dioxide emissions on Arctic Ocean acidity and the vulnerable marine ecosystems of Nunavut.
Research Team
Principle Investigator, Dr. Tim Cullingford at Catlin Arctic Survey, 2nd Floor, 3 Minster Court, Mincing Lane, London EC3R 7DD, UK.  The total number of scientists in the research team is 6.
Project Objectives
From the beginning of the industrial revolution until now, over 100 years of burning fossil fuels (coal, oil and natural gas) has allowed more and more man-made carbon dioxide to enter and stay in the atmosphere.  This process continues to this day and may result in three times as much carbon dioxide in 2100 compared to today.  A well-publicized hazard associated with these carbon dioxide increases is ‘climate change’ where, over a similar time period of 100 years, global average temperatures have risen.  

However, a new marine hazard has been found due to increasing emissions of man-made atmospheric carbon dioxide.  This is called ‘ocean acidification’ because more and more carbon dioxide is being absorbed into the seawater the resulting in an increase in its acidity.  As with all living things, different animals and plants in the sea are very dependent on each other (as food and to keep the water ‘clean’).  The major concern for humans is that sea-life with hard shells is starting to be dissolved by such acid conditions, e.g. causing loss of shell-fish, corals and plankton.  This could have serious negative impacts on community and commercial fisheries, loss of shoreline, flooding and tourism worldwide.
The Catlin Arctic Survey wishes to conduct this research project here and at this time (early in the year) because the Arctic Ocean is particularly vulnerable to absorbing carbon dioxide from the atmosphere.  Indeed the Arctic Ocean is predicted to be an ‘Early Warning System’ for global ocean acidification because of the cold temperatures.  However, it has been very difficult to undertake scientific research here because of the extreme conditions, and thus the scientists have so far mostly relied on modeled data to predict Arctic Ocean acidification, based on real data from other oceans.

Catlin Arctic Survey will provide the polar experts to allow for the first time the very top international scientists (from Canada, USA, and Europe) to perform crucial biology and chemistry experiments on the progress of ocean acidification by sampling the Arctic seawater below the sea-ice and off Ellef Ringes Island. 
We also have the expertise using our in-house media arm, to highlight the results of the scientists’ research to alert and educate the global public through the television, print and radio media. This includes informing policy and policymakers as has already happened when we attended the 2009 Copenhagen Climate Summit, (COP15).
Project Timing. 

The project is from 4th March to 31st May 2010.  Fieldwork will be conducted within this time frame from approximately 11th March to 1st May 2010. 

Location 
The project is located at an Ice Base on Ellef Ringes Island at 78º45’40”N 103º30’00”W.  Sample sites will be found on the sea ice to the south in Louise Bay. 
Map of research area to be sent separately
Methods

The main research methods will involve analyzing the biology and chemistry of samples of seawater from below the sea-ice, and from the ocean at the edge of the ice-shelf.  Scientists will also use sophisticated techniques to measure the exchange of carbon dioxide between air and sea. 

They will perform crucial observational experiments on Arctic seawater that: 

· Show for the first time the background changes in acidity and marine life from winter to spring 

· Allow us to confirm models of Arctic acidification, based on research from other oceans around the world

We will perform crucial definitive experiments to examine the effects of current and predicted (2100) levels of carbon dioxide, by feeding carbon dioxide into Arctic seawater ‘aquarium’ systems 
Aircraft Access
Catlin Arctic Survey will use the services of Kenn Borek Air based out of Resolute Bay. This does not include the flights to resupply the explorer team out on the Arctic Ocean as this is deemed a separate air operation. 
Much of the work will be undertaken by a Basler DC-3 in order to decrease the number of flights using Twin Otters.
Benefits of Research

Our studies of the effects of ocean acidification on local marine ecosystems off Ellef Ringes Island will be highly relevant to research priorities for baseline marine surveys outlined by Fisheries and Oceans Canada.  Our ocean acidification studies will critically inform the rate at which Arctic Ocean acidification is likely to take place. This will have potentially important impacts on marine and other ecosystems of the Nunavut region and of course lead to a better understanding of not only the climate change impacts on arctic systems, but also inform further scientific understanding of one of the most important unanswered questions worldwide. 
No ocean acidification research has taken place in the Arctic region since the 1980’s, therefore this will become the first data set for some 30 years. Catlin Arctic Survey created 3.3bn ‘opportunities to see, hear or read’ about last year’s scientific expedition all around the world. With the world’s top scientists looking to participate in collecting the data themselves, we envisage a similar or increased number of stories which will focus upon the northern Nunavut region. Where possible, we would invite 1 or 2 journalists to join the camp at a resupply. CBC, BBC and ABC all spent time with the last expedition.
As Resolute and Grise Fiord are the communities that have the authority to give permission to grant a license, we would like to employ 2 hunters/guides (1 from each community) for the programme. The job would have four main aspects: 

· To provide expert guidance and safety of the scientists (and CAS staff) from the island, to the ice-shelf and further onto the multi-year ice to recover scientific data

· To provide expert advice in locating ice thin enough to drill for sea water  

· To provide an extra level of safety for the scientists and staff at the camp

· To help engage the local communities in this vital programme of research
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