
Goes Atlantic plankton and pollution survey 
 
The GOES plankton survey was across the Atlantic 
Ocean at around 15 deg N, the results therefore 
only apply to this area, not the whole Atlantic. 
  
GOES is an ongoing Citizen Science project 
conducted on a large scale on sailing vessel 
transiting the Atlantic from The Canary Islands, 
Via Cape Verde to Grenada.  Some of the yachts 
are now returning via the Azores, and others are 
heading across the Pacific, so more data is coming 
in all the time as the project expands for all 
oceans. 
  
We couldn’t use standard plankton trawls 
because it would be too difficult to slow the boats 
down or control the speed with any degree of 
accuracy. Plankton nets also have too high a 
micron rating for the work that we wanted to do, 
so we developed our own filter.  Details are on 
our website at the following link, 
  
https://www.goesfoundation.com/citizen-science-project/equipment/ 
  
You may replicate the filter and conduct the same test, everything is opensource. 
  
The sampling procedure uses a tube with 20 um Whatman grade 4 filter paper. After flushing out the tube 3 times a 
water sample is taken off the surface from the back of the sailing vessel. The tube is then allowed to hang for 4 hours 
to ensure that the 500ml of water will drain down through the 20um filter paper. 
  
The filter paper is held in an acrylic cartridge with 5 x 5mm holes.  The field of view of the microscope is 5mm, so a 
photograph is taken using a 5mb microscope 
camera. All 5 holes are photographed to capture 
everything in the sample above 20 ums. This is also 
the resolution of the microscope.  The simple 
method results in very accurate quantitative 
results, even when sampled by laypersons. 
  
I include a copy of one of a photo, we have 3500 
photos, from all 13 sailing vessels. Samples were 
taken between 12:00hrs and 14:00hrs for daytime 
samples, and 24:’00hrs and 02:00: hrs for night-
time samples. GPS positions and UTC times were 
also recorded for every sample.  
  
The photo was taken from the middle of the 
Atlantic, it shows the contents of 100ml of water, 
scale is 5000um across the disc.  You may enlarge 
the photo and inspect the image.  You will note that 
there are no visible phytoplankton or zooplankton, 
but a very large number of particles which we 
believe to be a combination of some POM 
(particulate organic matter) and partially combusted carbon (PCC).  We were on the shipping lanes, so it is to be 
expected to pick up some carbon. 
  



We expected to find at least 1 zooplankton above 20um per litre sample of water, we also expected to find around 20 
other particles per litre of water.  However, we were not finding any zooplankton.  We conducted 10 plankton trawls 
using a 60-um net and filtered approximately 1 m3 of water and found 10 to 20 zooplankton, mainly copepods. So 
plankton numbers in the region of 1 in 50 litres of water.  
  
The partially combusted carbon PCC from atmospheric fallout and from the shipping industry also contain polycyclic 
aromatic hydrocarbons and heavy metals. 20million tonnes of this toxic carbon are discharged into the oceans every 
year. The number of PCC particles above 20um ranged from 100 to 1000, there will potentially be many thousands of 
particles sub 20um. 
 
The carbon is hydrophobic and will adsorb lipophilic chemicals, so it has the potential to be toxic to the zooplankton. 
Some of the carbon will be sub-micron, so it will also impact on protists and cyanobacteria which has been confirmed 
for microplastic. 
   
On passage across the Atlantic, we become entangled on 3 occasions by huge mats of Sargassum, the weed was so 
dense it stopped the boat. Due to pollution and deforestation in South America and Africa, the Sargassum has 
increased 80-fold. There are now 80 million tonnes of the weed on a conveyor belt crossing the Atlantic at the same 
position that we were crossing.  The weed is still growing and doubling in mass every 10 days, it will be consuming the 
phosphate, nitrates and micronutrients required by phytoplankton. We did not find any diatoms; it is feasible that the 
Sargassum has starved the phytoplankton of nutrients, and this has impacted on the zooplankton populations. 
Coupled with the high concentration of toxic PCC and up to 10 plastic microfibres per litre, it is not surprising the 
zooplankton numbers were so low. 
 
By the time the Sargassum gets halfway across, it will have used up most of the phosphate, and a biochemical flaw 
makes the weed start to absorb arsenic from the water. The arsenic and heavy metals accumulate, and eventually the 
weed washes up on the shores, coral and mangroves of the Eastern Caribbean and Central America. The weed 
decomposes to release hydrogen sulphide which turns into sulphuric acid. It is now becoming very difficult to live on 
the windward side of the Caribbean due to decomposing Sargassum. The anaerobic fermentation reduces the 
oxidation potential in the decomposing weed, and makes it release all the arsenic and heavy metals into the 
Mangroves, beaches and on to the coral reefs, the breeding ground for at least 25% of all marine life.  This is coupled 
with the almost total lack of any municipal wastewater treatment in Caribbean and most of Central America.  The coral 
and fish are not dying because of climate change, its pollution. However, pollution will stress and predispose the 
organism to elevated temperature and climate change. 
  
There were 13 sailing vessels all collecting samples, and all recorded the same results. 
  
When we were on passage from Grenada to Curacao, everything changed, we were then picking up 1 to 3 zooplankton 
per litre and PCC levels had dropped.  
  
We are working with a university and a team in the UK, we will be using satellite imagery taken at the same time and 
position as the sample points. Image analysis will also be conducted on the photographs to drag as much information 
out of the photos as possible.  We will then be using AI and big data to relate the findings to the shipping lanes, 
pollution, sargassum and water chemistry.  This work is in progress and a formal report along with all the data will be 
released on completion of the paper. 
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