July 13, 2011

Hello land lubbers.  My name is Peter Girguis, and I am a Chief Scientist for this leg of MBARI’s expedition to the Axial volcano in the deep waters of the Pacific Northwest.  Over the next few days, our shipboard engineers and scientists will be telling you about their experiences out here at sea, talking about why we are out here, what we hope to find, what it’s like to be at sea, and how our research is progressing.

I’ll kick things off by telling you a bit about our program in general.  The majority of this leg is dedicated to studying microbes that live in the deep sea.  These aren’t the kinds of microbes that you might expect to find in the seawater at your favorite beach, or even in the open ocean.  We are studying microbes that live underneath the seafloor, at areas we call hydrothermal vents.  For those of you who might not know what a vent is, imagine a geyser (like Old Faithful) that’s on the seafloor, shooting out hot water into the deep sea.  This water has been chemically changed by heating and by circulating through the rocks on the seafloor.  It’s full of all sorts of seemingly nasty chemicals like hydrogen sulfide (that rotten egg smell coming out of sewers).  Hydrogen sulfide, in large doses like those found at vents, is really poisonous.  Nevertheless, it turns out that microbes can actually “make a living” at these vents, harnessing energy by mixing chemicals (including hydrogen sulfide) they get from the hot vent water with the oxygen they get from the cool ocean seawater.  It turns out that many of these microbes are “autotrophic”, which is just a way of saying that they make their own sugars just like plants do, only they use energy from chemicals and not from the sun (there is no sunlight at these depths!).   This is important because these microbes form the base of the food web at vents, just like plants form the base of food webs on land.


Despite knowing that many of these microbes can make their own sugars like plants, we know so little about who is doing what.  That’s the primary point of this cruise.  For any scientists reading this webpage, here’s some jargon: we hope to better understand the relation between physico-chemical variation and microbial diversity, distribution and activity via in situ geochemical and molecular microbiological analyses.   In other words, we want to see how microbes grow in different areas of the vent that have different chemical concentrations, and we’ll be doing this by using cutting-edge tools that allow us to make lots of chemical and biological measurements underwater!  Indeed, the deep environmental sample processor, or D-ESP, is the workhorse for this cruise.  This highly sophisticated tool (shown here) allows us to take a water sample from a vent, measure its chemicals then process the sample to identify and count many of the microbes...all on the ocean floor!   It uses robotics and cutting edge chemical analyzers to accomplish these tasks.  This technology is really pushing the envelope in deep sea microbiology, as it allows us to –for the first time- study microbes in relation to their chemical environment, without having to subject them to a trip to the surface.  Why does doing this on the seafloor matter?  Well, microbes can change and grow quite fast, so every time we collect a sample and bring it to the seafloor we may be changing the microbes’ activity and abundance.  By processing them on the seafloor (or in situ as we say), we are more likely to see what they are really doing in the deep sea.

Today we set sail to our target, the Axial volcano.  Tomorrow, we’ll be deploying the D-ESP.  Wish us luck if you please, and check back often to see how things are progressing.

Be well, Pete
