North Atlantic Bloom Webinar Series: Webinar 4

How do you measure the Bloom? (Q&A)

North Atlantic Bloom Webinar Series: Webinar 3 (7/28/11) – Question and Answer Section
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[Carla Companion – COSEE-OS]:  So, does anybody have any questions for Ivona or Nicole or both? Cynthia is raising her hand, so go ahead Cynthia. 

Participant Question: This may be really more of a Craig [Lee] question, but I am curious about the models about the marine snow: how fast it settles, and things like that? Let me rephrase that: How fast does marine snow settle? 
Ivona: Hi Cynthia. This is Ivona. I’ll try to answer your question. So going back to marine snow, there are different ways that we can try to assess the sinking of the marine snow. It is believed that it is sinking around a 100 meters (m) a day. In this case we have this fast export in sinking around 100 m a day. Actually, during the North Atlantic bloom we had a full employ of these gliders, and a student of Prof. Mary Jane Perry (UWash), Nathan Briggs, has developed this really cool method of following this marine snow in a much better and precise way. In general it is believed to be sinking somewhere around a 100 m a day.  How much impact is it going to have on ecological models? If we have a correct sinking rate we can actually model how much of this CO2 [carbon dioxide] will be rereleased, and which portion of the water column it will be rereleased. Therefore we can input that back into the model, and predict the fate of that carbon, not just now but also in the future. I hope that answers your question. 

Participant: Yeah. I think back in 1988 it was 100m a day. So there’s been no major advances on that. 

No. No. You know what. The ‘beauty is in the eye of the observer’. But it is generally believed it is a 100 m a day. I’m sure it will vary based on the type of the export community, and different events. I think the best way to go is to say a 100 m a day. 

Participant Question: Can I ask another question? The reason I’m asking is I published an eensy paged little paper  forever ago. One of the gazillion numbers. But I was wondering is it known how rapidly or how long it takes for a bunch of little plankton and other stuff to come altogether to make marine snow? 
Ivona: think I’ll answer that one. You know, it really depends. It depends on the stickiness; it depends on the environmental conditions. It is believed that there is multiple things that cause the formation of these aggregates. Primarily, it’s the ‘stickiness’. So the diatoms, the stickier they are, they’re going to have more of possibility of sticking to each other.  The second thing is there has to be certain concentrations. If there’s like 3 of them in a liter (L) of water, there’s a small possibility that they are going to form this aggregate. The more there are there’s a bigger chance of them coming together.  There’s a 3rd thing that is believed to be really important is the amount of turbulence, the amount of mixing that is going to enhance the number of encounters of these cells. I’m not really a big expert on this. I am aware that there are a couple of papers, and a couple of experiments—multiple papers and multiple experiments—that have tried to model the aggregate formation out there. There has been a really great series of papers on that. But it is pretty much considered to be a function of those 3 things.  

Participant: That makes sense. Thank-you. 

Ivona: You’re welcome. 

[Carla Companion – COSEE-OS]  So I do have a question in the chatbox. One of them is: 

Participant Question: Where do these phytoplankton that are in the spring bloom go over the winter? If they all die, are there seeds or something that allow them to come back the next year? 

Nicole: That’s a really good question. This is Nicole speaking. Basically what happens over the course of the winter, we have these ‘fall outs’ of the bloom over the course of the season.  Then we go back into a deep winter mixing event. Basically, the bloom, or in a sense, the phytoplankton community gets disparate, or spread out [dispersed]  over the course of the winter, and spread to deeper layers, and actually outside of even the euphotic zone. This is the sort of mixing events that are actually happening. If you think about it, there’s actually some of these species—not all of them—that produce dormant stages. 

We did see this during the North Atlantic bloom. They are actually heavily silicified [containing silica (Si) in frustules or shells), which means they probably export out of the community a lot faster. But on the other hand, you only need a few of these organisms or these cysts to ‘seed’ a bloom. In a sense they produce these in a sort of like ‘waiting for the time is right’ moment. They are being mixed deeply in the wintertime, so they are more dilute throughout the water column. Then as that shallowing of the mixed layer begins, and the light forms and the temperature increases, you do start to see more rapid growth of the different species of the few organisms that are actually there. 

The puzzling question is how these organisms are recycled over the winter and mix throughout the winter, and how do we end up with the successional events that we actually do see? Now the picophytoplankton, just to mention them for a moment, they’re present pretty much year round. They are just in much lower densities during the wintertime. So they are present - in maybe sort of a dormant stage - at any given time, but in just really low densities. 

[Carla Companion – COSEE-OS]  Great. I actually got another question that is in the chatbox. This says…

Participant Question: “Based on the cycle and the minimal amount CO2 [carbon dioxide] export, how would phytoplankton blooms affect the CO2 levels in the atmosphere overall? 
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Ivona: How do phytoplankton affect the CO2 levels in the atmosphere? 

Participant: I guess, “How big of a part do they play?”

Ivona: Well, they play a really important part in the sequestration of the carbon. You know, like - Amazonian forests are really important, but these guys are the main sequestration drivers – drivers of the sequestration [in the ocean sediments] of the carbon. They play a really really important role. That’s why in all these climate models it’s really important to know the actual position of these blooms, and the relationship, we can model what - for example how is the climate change going to impact these blooms.  Craig [Lee; Webinar 5] is going to be talking about that a little bit more. Phytoplankton do play a really important role in the sequestration of the carbon in the whole Earth. About a one-fourth of the global sequestration - I’ve been told. 

[Carla Companion – COSEE-OS]  OK. Do we have other questions out there? I didn’t see the little hand. Go ahead Cindy. 

Question: [Cynthia] Speaking of carbon sequestration, something like a decade ago, the idea of feeding a lot of iron into the ocean was pretty ‘hot stuff’. Now, do any real scientists actually like that idea?

Ivona: I can answer the question.

Nicole: It’s obviously a controversial topic. The phytoplankton ecologists don’t agree with adding iron to the ocean. The concept itself is controversial. There have been experiments done such as Ironex and some other experiments that have been actually looking at this, and have stimulated growth using iron. It is a limiting nutrient in some global regions, in these ‘high nutrient- low chlorophyll’ [HN-LC] regions of the world. For the purpose of the carbon sequestration there is a lot less known about the ‘aftermath’ of the actual effects. For example, if you were to cause a bloom you’d have this large aggregate formation, but you have to define how much of that carbon actually does gets sequestered, and does not get recycled. ….Did someone say something else? Basically, there is a lot of debate as to how much carbon would make it to the burial stage in the deep ocean. 

[Annette deCaron, COSEE-OS] I did want to mention that we have a webinar in our archives that was done by Dr. Fei Chai of the University of Maine. It was about climate change models. He did address specifically iron fertilization as a topic. So if you want to go back in our archives and look at that, you are more than welcome. Are there any other questions out there? 

Participant Question: Hi. This is Christy. Are you guys going back to the North Atlantic any time soon? 

Ivona: We hope so. Let’s put it that way. If there’s any people with some extra money on hand, our email are on the COSEE web site. Send us an email and we can discuss future developments. Our idea is to go back there. We were there for 2-3 months. We would like to study for the whole year. We just saw a teeny-tiny bit of the story, and we would really like to try tell the story in a bigger region - in both bigger spatial and time scales. So, yes, that’s our hope. 

[Carla Companion – COSEE-OS]  So I think we can have one more question before moving on to the datasets. Do we have one more before we move on? 

[Annette deCaron, COSEE-OS] I actually want to ask a question, even though I do know the answer to it. I think it is a really fascinating topic is the fact that the origins of the flow cytometer or the cytometer itself was in counting blood cells. I was wondering if Nicole wanted to talk a little about that. 

Nicole: Sure.  The flow cytometer is a biomedical tool that was developed in the 1970s. Basically, in the early 1980s it was first applied to algae. They actually ran a culture [phytoplankton] through the flow cytometer, and they realized they really didn’t have to manipulate the cells in any way. To utilize the flow cytometer for biomedical purposes, you actually have to stain the cells to get them to fluoresce. So in terms of using flow cytometers to look at phytoplankton, it was an ideal match-  in a sense that you don’t have to manipulate your samples at all. All the samples I ran during the bloom in the North Atlantic were all done in lye. I didn’t have to treat or preserve the cells in any way. It’s the natural chlorophyll fluorescence of the cells, the natural pigment that are there, that are very easily detected by the laser light of the instrument. It’s actually a tool that was very advantageous, and that was applied in an appropriate way for oceanography. We now run a facility at Bigelow Laboratory for Ocean Sciences (BLOS) and provide a service to the oceanographic community using flow cytometry.
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