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Get to know the Dream Team! Meet Dr Aimee Neeley and Ryan Vandermeulen. They are both 
oceanographers who are part of the field support group at NASA Goddard Space Flight Center. 

How do you make a connection 
between what NASA’s PACE will 

see from space and what is 
really in the ocean? 

How would you traditionally 
measure phytoplankton in 
the ocean WITHOUT a 

satellite? 

How do you make an 
algorithm? 

It’s like working in a digital laboratory. Here are the 
steps:  

1) Start with a question about how the world works.
2) Go out and collect data relevant to help you

answer that question. You can do this with data 
from your own field work, or use data already 
collected by other scientists. 

3) Begin to unscramble the data and find new
patterns.

The process is like trying to decipher a secret code and 
that code is telling you something about how the Earth 
works. Easy right?  

NASA’s PACE will be looking at the entire surface of the 
ocean and will gather a very large amount of information. 
In order to make that information useful, scientists need 
to make sure the colour signature they can see from 
space, is the same as the one they see on the ground. 
First, you have to subtract away the atmosphere. This is 
called atmospheric correction. Second, you have to 
decipher exactly what is causing the ocean colour to 
change because it could be a lot of things (e.g. floating 
sea weed, microplastics, oil slicks, even an abundance of 
turtles). All these things have a unique optical 
fingerprint. Field teams help gather information from the 
ocean surface that allows satellite algorithm developers 
to finely tune NASA’s PACE to detect phytoplankton.  

It would take roughly 11 years for a field team on a ship 
to map what NASA’s PACE can in 2 minutes!  

 

One way is by looking at how much 
phytoplankton are in the water. That is called 
phytoplankton biomass. You (i) take a water 
sample from the ocean, (ii) place it on a white 
paper filter pad, and (iii) extract a pigment 
called chlorophyll. This pigment is what land 
plants and phytoplankton use to harvest 
sunlight so they can photosynthesize. By 
extracting chlorophyll using this sampling 
technique, scientists can tell phytoplankton 
biomass.  

A more tedious method is to simply count 
them. Scientists can look at a water sample 
under a microscopic and count how many 
phytoplankton are there. Using this method, 
scientists can identify all the different types 
of phytoplankton species present in the 
sample too!   
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Phytoplankton grown (or cultured) in the 
lab showing their diverse pigments. 

What is the story of phytoplankton pigments? 

You can think about phytoplankton as being similar to flowers. A 
red rose and a purple orchid are both flowers, but they have some 
clear differences that help us to tell them apart, such as colour 
and shape.  

Sunlight has all the colours of the rainbow, and when sunlight 
touches something we see colour. In the case of flowers, it may 
be red light from the rose or purple light (blue & red) from the 
orchid. That is because all the other light colours are absorbed 
by their pigments and only the red or purple colour is reflected 
back to our eyes. The same concept can be applied to 
phytoplankton, because they also have pigments that absorb or 
reflect light. NASA’s PACE satellite in space acts like our eyes. 
It’s looking down and seeing the light that’s reflected back out 
from the ocean. If scientists can understand what types of light 
are absorbed by phytoplankton and what types are reflected back 
out, that information can be used to identify different types of 
phytoplankton in the ocean.  

There’s great food! That’s really 
important after working for 12+ hours 
in a cramped lab. It’s expensive to be 
out at sea, so scientists work very 
hard, often alternating shifts to work 
24hours around the clock. Everyone 
knows their role, and must work in a 
respectful, considerate and organized 
manner. The chief scientist leads the 
water sampling program. A rosette of 
bottles is sent down the water 
column, with bottles that can be 
triggered to close at various depths 
to collect samples. Scientists that 
collect samples for oxygen usually 
have first dibs. Scientists interested 
in optics and biology usually go last.  

What’s life like on a research vessel? 

Play the Carbon Cycle Game
Print the game on the next few pages and watch this video of 
Ivona explaining how to play with game creator James Fox from 
Oregon State University (Go Beavers!) 
 

https://www.youtube.com/watch?v=DA55ozHMpHY&feature=youtu.be
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W
elcom

e to the Photic Zone!

Stop!! Now
 entering the 

Tw
ilight Zone!

Here the light starts to disappear so 
phytoplankton can’t survive. W

hen 
phytoplankton die they leave the 

photic layer through different 
pathw

ays, w
hich one w

ill you take?

W
eird creatures of the Tw

ilight Zone
There are lots of strange anim

als 
that live in the deep sea. Do you 
recognize any in the picture to 

the left?

You m
ade it to the Deep Sea! 

Here carbon is locked aw
ay for 1000’s of 

years as it travels on deep ocean currents…
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arine 

carbon cycle
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surface
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ocean

there
is

lots
of

sunlight
w
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tiny

plants
called

phytoplankton
need

for
photosynthesis.
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N

ASA!
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Go ahead to box 40!
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Going up…
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n…

processes that take you deep into the ocean
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