
 

 
 

 

Topic 4d – SAHFOS 

 

So this is a Continuous Plankton Recorder from the Sir Alister Hardy Foundation for Ocean Science 

based here in Plymouth, and it's a device used to capture plankton as it's towed around the oceans. So 

the survey was started by Sir Alister Hardy in the 1930s. But really, our first data sets that we use now 

started in about 1951. So we've been towing for about 80 odd years with devices that really haven't 

changed much from the one that you see in front of you.  

 

So it's relatively simple. It's a heavy towed body that gets pulled behind ships of opportunity-- so 

ferries, merchant ships. As they're going around their business in the world's oceans, they deploy these 

for us to make measurements as they're going. So this is the tow point. So it's pulled with a towline up 

towards the ship-- so pulled this way through the water. And at the front is a very small nozzle or 

aperture, and the seawater passes through that through an internal mechanism, which I'll show you in 

a moment, which traps the plankton for later analysis. And then the water exits out of the end.  

 

This design has been fairly stable. This is one of our recent ones with its big boxed tail sections. We 

have in the background an array of plankton recorders. We have about 20 used routinely every month-

- so 20 deployments every month around the world. So we've got a fleet of more than 40 CPR's to 

service that. And they range from designs that look like this all the way through to, more or less, 

original designs with tail fins and big propellers at the back.  

 

So I just want to show you how this operates inside. If we pull this side off, this is the internal cassette 

which- it fits into this space in here. Water flows in the front and then out of the back. And it's 

basically a silk sandwich. So it's a top layer of silk on this ribbon and a bottom layer of silk under 

here.  

 

As the water passes through, the rollers turn and pinch the water between the silk. The water escapes 

through the silk because it's got holes in it. It's a mesh. But it retains the plankton-- so the tiny plants 

and the tiny organisms that are in the water. And they then get rolled up onto a third spool, which is in 

a preservative. So it preserves those samples long term for when they come back to us at SAHFOS for 

analysis.  

 

We're extending our single wavelength fluorescent-measuring capabilities with multispectral 

measurements of fluorescence, which allow us to identify different groups of organisms. So we can 

look at diatoms. We can look at green-blue algae, and we can look at a cyanobacteria with this one 

instrument. And it's used to give us a rapid metric for the abundance of those different groups in the 

water column, which we use to then inform our longer more intensive analysis of the silk itself.  

 

So what you can start to see now is the amalgamation of the old technology. So the original CPR 

platforms of Sir Alister Hardy which has this long biological time series of plankton in the world's 

oceans augmented with a range of modern day sensors for optics, for salinity, and for temperature, but 

also investigate new ways of monitoring the health of the oceans and the abundance of the plankton 

with these new technologies.  

 

Now when we are looking from satellites at the ocean, we see the big picture. And what you're 

interested in is the tiny things that make up that big picture. Tell me about what's down there.  



 

 
 

 

So when we take a sample with our Continuous Plankton Recorder, we're picking up the plankton in 

the oceans. So these are the tiny plants, and the tiny animals, and also lots of detritus that are just 

floating suspended in the seawater. And it's those very tiny things-- sort of less than the width of a 

human hair in size-- that are scattering and absorbing light. And it's that signature, so that light 

scattering or that light absorption, and therefore colour that you see from space.  

 

So a sample of seawater looks like there's nothing in it. And it is just that the things that are in there 

are too small for us to see. So we can't see them. But when you look under a microscope, what's in 

there? What do they look like?  

 

Absolutely. Ocean water is teeming with life. So there's some sort of saying that if you take a 

mouthful of water, you got about 30,000 plankton in your mouth at any one time.  

 

You're going to stop people swimming in the ocean-- never again.  

 

It's pretty icky. But we have to do, because they're so small, is we have to magnify them in order to 

see them. So we either look down a conventional light microscope, and we have taxonomists who do 

that and then speciate the things that they see-- many, many thousands of things in those drops of see 

water. Or, we have automated systems that magnify those particles and then automatically size them 

and enumerate them.  

 

So the difficult thing for you is that if you take one sample of seawater, you can count all the 

phytoplankton and zooplankton in one very small sample. But obviously, the ocean is very big, and so 

you're interested in being able to sample large volumes of water. So how do you manage that?  

 

Absolutely. Well, so you need to take that one sample and scale up over a huge place and time, which 

is problematic. Or, the way we do it is we have our continuous plankton samplers that are towed 

behind ships of opportunity. And they sample the ocean continuously as they're towed along from port 

to port.  

 

Obviously, you're doing a lot of work. But you're just taking advantage of ships that are travelling the 

ocean anyway and giving them this device. And they do the towing.  

 

Absolutely. And we couldn't do the science that we do without the support from those ships of 

opportunity-- so the merchant ships, the ferries, and other vessels that tow for us.  

 

But you've been updating it. Tell me about that.  

 

We're looking at implementing a whole new raft of technologies because there are modern ways of 

analysing what's in the sea water alongside physically capturing it in this plankton sandwich and then 

looking at it under microscope. So we're doing a lot of development work in terms of augmenting the 

continuous plankton recorder with water sampling devices, with optical sensors with acoustic sensors, 

and then new sensors back in the lab. So when we bring samples back home to Plymouth, we can look 

at a colour of the plankton, or we can count the plankton and enumerate the plankton digitally and 

automatically.  

 



 

 
 

You're particularly interested in looking at what's inside the samples when you get back. And you got 

this analysis method here. Tell me about what's going on.  

 

So this is an automated imaging system that we've gotten. We're just setting up in the lab, which 

basically sucks a water sample through a camera system. So you've got a light and a camera facing 

that particle past the camera. And as they whizz past, the camera takes a picture of them. So we get 

this kind of silhouette of anything that's in the water.  

 

Now, that sounds very simple, except that it's OK for one, or two, or three things, but if you're dealing 

with a water sample, you've got thousands of them.  

 

Yes, so typically we get about 10,000 particles in a two minute period of time. That's pumping out a 

couple of litres a minute. So there's a lot of things in the water. The beauty of this system is that we 

depend on the computer to do the automatic tracking, and identification, and measurement of the 

particles.  

 

So these are some of the things that are in your water sample at moment. Absolutley so on the right 

hand side, you've got what the camera sees, so particles flow from top to bottom past the camera on 

that white background and the black things are the particles. And the red boxes around those particles 

are where the computer's identified that there is something that's moving past the camera. So for 

example, we might have Copepods which pass by and the camera will pick those out. And we get a 

measurement of those particles. So you can see there are these fairly large things. And these are about 

1 and 1/2 to 2 millimetres in length. All the way down to a much smaller things, maybe a bubble or an 

egg here, which might be about 60 to 80 microns about the thickness of a human hair in size.  

 

So you dealing with things which aren't the plants they're not the phytoplankton which are collecting 

energy from the sun. They're the things that feed on the phytoplankton--  

 

Absolutely, so the phytoplankton are to typically smaller than the 50 micron threshold we've got at the 

moment. So we generally don't see them unless they all come together in aggregate. We're 

concentrating on the zooplankton at the moment.  

 

And so these measurement methods-- so using the Continuous Plankton Recorder and your updates to 

it-- you can feedback with the satellite data to validate the satellite data and also to use that satellite 

data as a context for this--  

 

Absolutely. So there's two things going on there. One, it's important to validate your measurement 

from space. So you need to know what's going on in situ in the water at the same time as your satellite 

measurement was taken. So we provide the data for that. We can tell you what's in the water at any 

particular time. But equally, it's important to have an understanding of what's going on in the water 

around where we're sampling, or were we're not able to sample. So by merging both the in situ data 

sets, for example in the CPR, and a synoptic view from a satellite, you can get a very good picture of 

what's going on in the ocean at any particular time. 


