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Dr. Svein Vagle came to Canada as a student in 1983, and he’s been in Canada ever since.  He’s currently a research scientist at the Institute for Ocean Sciences (IOS), Department of Fisheries and Oceans in Sidney, British Columbia and he is an associate professor, limited term (renewed every 5 years) at the University of Victoria.  He first went out to sea in 1984, and has been out frequently since then, spending a lot of his time on U.S. ships.  He only recently began working in the Arctic.  As chief scientist for this cruise, it’s Svein’s job to coordinate the work at each station, making certain that everything happens at the right time.  Svein mentioned that, during the International Polar Year (IPY) in 2007-08, there was extra money to replace old equipment and, as a result, things have been running quite smoothly.  In addition, this is a relatively small science team, and there’s enough space in the lab, time during the cruise, and water in the CTD to go around.

This cruise is a part of the, Canada’s Three Oceans (C3O) program; Jackie Grebmeier is the US Scientist Lead.  Jackie gave me a flyer she had drawn up for the local communities, and it gives the following overview of the C3O program:

· The Canada Three Oceans (C3O) program combines efforts by Canadian and US universities and government laboratories to monitor physical, biological, and geochemical factors affecting changes in climate.

· Aboard, we collect data on distribution of physical, biological, geochemical parameters from the ocean water column along the ship’s annual track from Victoria to its Arctic operations as part of climate monitoring.

· In addition, plankton and benthic sampling occur at sites in the Bering Sea north and south of Bering Strait, including occupation of >20 yr time series studies for detecting ecosystem change.

· Longer-term integration of oceanographic change is reflected in many water column and sediment indices as well as changes in top predator populations (marine mammals, seabirds and fish).

In addition to overseeing the science on board, Svein is responsible for a series of additional instruments/sensors on board.  I’ve included pictures of each of them.  One is the Acoustic Doppler Current Profiler (ADCP).  Although the ADCP is permanently mounted on some ships, on the Laurier, it’s lowered at each station to monitor throughout the duration of the station.  The purpose is to look at and map currents and plankton layers, primarily zooplankton.

In the lab are two unusual looking, but highly functional pieces of equipment.  The gas box (actually two black boxes) sits atop the gas cooler.  There are two intakes to the system, one from continuously running sea water (the loop) via the gas cooler and one from outside the ship through an open window in the lab.  Inside the cooler are an oxygen sensor and a gas tension device, actually a membrane sensor, which measures total gas tension or the pressure of all the gases in the water.  Because the seawater passes through inside the cooler, it remains at close to natural temperatures.  Since 99% of our atmosphere is composed of nitrogen and oxygen, and the sensor measures total gas, you can subtract the oxygen and arrive at a value for nitrogen.  Thus, the system is actually both an oxygen and a nitrogen sensor.  Svein is interested in separating the biological component of the oxygen signal from the overall signal.  Biological processes change the oxygen concentration – phytoplankton produce it, and zooplankton and bacteria use it.  However, physical processes such as storms, breaking waves, and rough seas and changes in temperature can also elevate oxygen.  Thus, when both the nitrogen and oxygen are elevated together, it’s the result of physical processes.  When the oxygen is elevated independently of the nitrogen, it’s a result of biological processes.  Svein will try to relate all of this data to the data from the bongo nets and the ADCP and, when looking at all of the data from the transect, he hopes to relate it to climate change.

Three times a day, Svein releases an XCDT off the stern.  The X in this case stands for expendable.  After the XCTD is “fired” off, it drops to 1100 meters, sending temperature and conductivity (which translates to salinity) data back to a computer.  Once the instrument reaches 1100 meters, the wire is cut to release it.  Although the data from the XCTD is courser than that from the CTD cast, the XCTD data fills in the 24-hour period since we’re only doing one proper CTD cast/day.

In addition to the projects related to C3O, there are two other projects taking place during the cruise.  Similar to the old “message in a bottle,” is the IOS project designed to track currents.  Svein tosses out 10 bottles at a time, each with a message inside, asking the finder to send an email to IOS with information about where the bottle was found.  He dropped the bottles once a day early on, but has been dropping them every 2-3 hours as we’ve moved along the Aleutians.  Although the return has been low on the bottles, scientists at IOS are still hoping to collect data to identify, among other currents, a possible huge Pacific gyre and maybe a current heading toward Japan.  Now that we’re into the Bering Sea, he’ll toss out fewer bottles since the currents here have been much better mapped.

Lastly, Svein deployed 4 Argo floats as part of an international program (Svein believes there are approximately 4000 floats out worldwide.  Unfortunately, by the time I got onto the ship’s e-mail and read the following message from the captain, Svein had deployed all 4 floats.  Thanks to Captain Taylor for the following:

Most of you would be aware of the 4 Argo floats we have and will be deploying on our North Pacific Transit. These have been deployed throughout all areas of the ocean in the past 10 years, by numerous countries, and basically allow scientists and the general public to access the web site and monitor the buoys’ locations and readings. The buoys actually sink to 2000 meters for 9 days and then traverse the water column sampling en route. Once on the surface they transmit their data and sink for another 9 days. A detailed explanation of how this actually happens is below.  Also the web site below provides the maps and links to the data.
,http://www.argo.net
Pictures:

The crew deploys the Acoustic Doppler Current Profiler (ADCP) at each station, just before the CTD goes into the water.

You can see all of the blue gas cooler and part of the gas box (two black boxes on top of the cooler) in the picture taken in the lab.

Svein allowed me to “fire” the XCTD from the stern.  Here I’ve fired the XCTD which was loaded in the “gun” I’m holding, and I’m waiting for it to reach 1100 meters when the wire will be cut to release it.

Svein is getting ready to throw one of the drift bottles over the side.

An Argo float, part of a huge network of these floats around the world’s oceans.

