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Question: Dr. Perry, I have a question. The last graph you showed, you suggested that the “dips” in chlorophyll on that graph were due to mixing -by storms- taking some of the algae that were up in the ‘measured point’ in the water, I guess,  - taking them out of that area because of the mixing. Is that correct?
Dr. Perry: Do you see where I have the cursor right now?
Participant: So those dips there _ Is that due to some of the algae in the measured area basically being taken out because of them being mixed up and spread out? 

Dr. Perry: I think if I go further back _ this was actually a storm, because now I remember very vividly we came on station and got hit by a storm, so this drop in early May is actually the storm. Some of these other wiggles _ there could be a little bit of mixing laterally with other water masses. But this early May phenomena we definitely know was due to a storm mixing event. That decrease in early May is due to phytoplankton deeper in the water column.

The phytoplankton that get mixed more deeply in the water column _ and when it rapidly re-stratifies. They don’t come back into the light, so they are lost …. die, and sink. They’ll sink, so they may feed the mesopelagic organisms. That’s called the twilight zone. Or a small percentage could actually get down to the sea floor. 
Participant: OK, they will die?

Dr. Perry: If they don’t have light, they’ll die. 
Participant: OK. And how big of an area around the sensor is actually measured? 
Dr. Pery: It’s a very small sensing volume. On the order of a couple of cubic centimeters (cm3), but it’s sampling on the order of [1 data collection every] 40 seconds for a period of 3 months.

There is movement around the float. In the case of the gliders, the gliders are moving through the fluid. By taking many samples over such a period of time, even though you are sensing a small volume, over time you are sensing larger volumes. That’s a very good question in terms of scaling. How do you scale up? You look at the satellite image. One sample is a kilometer (km) by a kilometer area squared (km2). One of the challenges is how you reconcile these scales. 
Participant: Oh. Thank-you. 
Dr. Perry: You’re welcome. 

Carla Companion (COSEE Ocean Systems Host) OK. Additional questions? If you find that you are talking, and we can’t hear you, you’re going to want to hover over the little green thing saying ‘Viewing Mary Jane Perry’s desktop,’ and hit either the chat box or to “unmute” yourself. Any more questions? Enquiring minds want to know. 

Participant: I sent in a question. I was just wondering if phytoplankton ever be used for perhaps feeding humans in the food chain someday? Are they working on that, or is that a bad question? 
Dr. Perry: Well, you know, it’s really interesting. I went to graduate school in the early 70s, and my advisor- he was a post doctoral associate in the late 50s - and he worked for Northrop Grumman. His job was to try to figure out how to grow phytoplankton for space travel for both regenerating the air, for getting rid of the nutrients, because when people eat they produce inorganic nutrients, and for food.


Right now one of the really hot topics, although there is a lot of skepticism in terms of whether or not it could be economically viable, is growing phytoplankton for jet fuel. Some of them make very rich lipids. There was an experimental project out on Hawaii, and there is some out in the desert in Arizona where they are trying to grow algae for biofuel. It is interesting. I started out as a basic phytoplankton physiologist. A lot of my cohort are now into the algal biofuel or algal cosmetics(?) study field. I think they are used in animal feed to some extent.

Participant: Have you noticed Pseudo-nitzschia being a problem with domoic acid poisoning when they are in bloom like this? [Note: Domoic acid, the neurotoxin that causes amnesic shellfish poisoning (ASP), is associated with certain harmful algal blooms, such as the diatom species Pseudo-nitzschia ]
Dr. Perry: There were some Nitzschia. I don’t recall that there were Pseudo-nitzschia. One of the problems in terms of trying to determine _ a lot of these Nitzschia and Pseudo-nitzschia look very much alike. But my recollection was that there were not Pseudo-nitzschia there. You find a lot of Pseudo-nitzschia on the west coast. In some of the iron fertilization experiments, one of the dominant organisms that comes up in many of the iron fertilization experiments is actually Pseudo-nitzschia, which then brings into call perhaps you are stimulating phytoplankton growth, but maybe you are stimulating the wrong species. To my knowledge they may be present, but they’re not abundant. You tend to get much more chain-forming diatoms like Chaetoceros. 

Carla Companion (COSEE Ocean Systems Host): We actually have a question in the chat box. It’s kind of a compound question, but I’ll give you a piece of it.:

Question: How many gliders were used to sample in that area? What was the time frame for the gliders to cover the area? 

Dr. Perry: There were 4 gliders. Initially there were 2 floats. One of them had some problems, but the other one operated flawlessly. There were 4 gliders. They dived to a 1000 m. I’m just going to take my cursor  (showing map onscreen: Track of the NAB assets) just imagine that here’s the glider going down on a slant. It goes to a 100 m. Then it turns around. It goes up and down by changing its buoyancy, so it’s pumping oil and displacing seawater. It’s lighter. When it gets to a 1000 m it reverses it.


I actually just said that backwards! It displaces seawater. It has a hollow inner chamber, then it surfaces. It has wings. So it does this on an angle, sort of like you can imagine a glider in the air. So it goes to a 1000 m. Well between surfacing there’s about 5 km. It does that about 4 times a day. On the horizontal it can cover about 20 km a day.

In this particular experiment, the gliders were trying to track the float. So the red is the float, and the gliders are the blue. Every once in a while they would get caught in an eddy, and get displaced. Then they would have to come back and follow the float. Then you get up to this little ‘tangled net’. At the end of the experiment they went into what was a ‘survey mode’.

They essentially made ‘bow ties’ [glider search pattern shaped like a “figure-8”]. About 20 km on the horizontal is the spatial extent per day.  

Question: (Carla) We have another question asking if that red track is a particular water mass?

Dr. Perry: Well, the float is following a particular water mass for part of the time, but also there are lots of horizontal gradients in fronts. It is slipping into other water masses, and there’s lateral mixing going on at the same time. In the next two weeks the speakers will address that. I know that Eric, who is talking in 2 weeks, is on the line right now. That’s something he will definitely address much better than I.


Participant:  I have a question. 

Dr. Perry: Sure go ahead. 

Participant: You talked about light being one of the limiting factors  for the growth of phytoplankton. Were you measuring the intensity of light? 
Dr. Perry: We were measuring light on the CTD profile [Conductivity-Temperature-Depth instrument], and we will be adding a little movie of a CTD, and showing its deployment and some of its sensors. In the dataset there’re actually profiles of light from the CTD. There’s also a light sensor on the float. My colleague Christian[?] from Iceland, who is listening to the webinar, He measured photosynthetic rate as a function of irradiance. That was one of the experiments that I was talking about. He has actual measurements of the photosynthetic rates as a function of light, and we have lots of measurements—this is actually a real profile, derived from data from a real profile. Thank-you. 

Carla Companion (COSEE Ocean Systems Host) I think we can take one more question, and then we will let Mary Jane kind of give an overview of that prepared dataset that goes with this. We have one more question. 

Question: I’d be interested to know what type of diatoms you have, like Chaetoceros, or what your blooms actually are? 

Dr. Perry: Well, week 4 the speakers (Nicole Poulton and Ivona Cetinic) are going to talk a lot more about that. Here is some FlowCAM. This is an automated phytoplankton counting sensor that combines flow cytometry and a camera. This is actual images of what we found early on in the diatom bloom. So there is a whole succession that Nicole and Ivona will talk about in week 4. Early, when the phytoplankton are blooming are these long chain-forming Chaetoceroses with these silica spine Then there is Thlassionema so that each individual cell is attached. They are attached in complicated chains. This is also after the diatom bloom, after the silica is depleted. We have combinations by dinoflagellates, and also little tiny picoplankton. Then later on in June—and it’s interesting because it always seems to happen around the solstice that you get these blooms of Coccolithophores. Then later in the summer you get these little tiny genetically diverse _ but they all look the same, like 5 micrometer (µm) “blobs”. So there is an incredible diversity later on in the summer of what they call picoplankton. There’s a real repeated seasonal succession, although there is probably lots of variance of the exact species that blooms every year, as we go from diatoms, from the Dinoflagellates, the Coccolithophores, and then the genetically diverse—we don’t know what they really are—picoplankton. 

Participant: Thanks. 

Carla Companion (COSEE Ocean Systems Host) Thank-you very much for that. Thanks for the great questions as well, and just to let you all know as Mary Jane is switching over, this concept map is online and publicly available. Once the seminar is complete we will be actually sending you a link, so that you can explore that concept map on your own as well. This is an FYI, so if you want to see this concept map again, it is coming your way.
