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CHOOSE
YOUR
LIFELINE

…Because all our 
pollution eventually 

ends up in the Oceans 





One of those breaths came from 
plants in the oceans



More than 70% of our Oxygen comes from the 
Oceans

And levels are dropping 4 times faster than CO2 is increasing



We have lost 50% of all marine 
plant growth over the last 50 

years.

NASA satellite imagery reports a 1% reduction, year on year, since 1997

Dalhousie University Nova Scotia, report published in Nature, claim a 
40% reduction in plankton productivity since 1950s



Mature forests and grass do not remove 
CO2 or provide oxygen, they are in 

balance



Marshland, wetlands and mangrove swaps 
are the only terrestrial carbon sinks 
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Data presented in chart has been adjusted to include mineral adsorption of CO2 but is 
based on the following references
Earth Syst. Sci. Data, 10, 405-448, 2018
https://doi.org/10.5194/essd-10-405-2018
https://www.earth-syst-sci-data.net/10/405/2018/essd-10-405-2018.pdf
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https://doi.org/10.5194/essd-10-405-2018


Prochlorococcus

A cyanobacteria 0.6um, 
only discovered 30 years 

ago, yet it is the most 
abundant plant on the 
planet more biomass 

than all of human 
agriculture



Carbonate plankton
Coccolithophores & Foraminifera



Land formed by carbonate marine plankton, CO2 bank



Dinoflagellate 
protists

Cellulose armour, many 
are photosynthetic, but 

they can extend a 
peduncle foot to engulf 

prey
…and plastic? 

The source of most of our 
oil & gas

Protoperidinium

Ceratium



Silica and Strontium based
Diatoms and Radiolarians 

hugely important for oxygen product and CO2 fixation 



Loss of marine algae, also means a reduction of DMS so         
reduced cloud formation, allowing more radiant  energy to   
reach the surface.

Possible explanation why the surface ocean water 
Temperatures are heating up faster than predicted

Reduced productivity results in lower levels of plankton        
derived oil resulting in increased water evaporation and 
energy transfer to the atmosphere, the consequence is         
higher wind velocity.



Valdiviella insignis

Copepod
• Most abundant animal on the planet
• 7 x the weight of all humans
• Migrate to the surface every night
• Move more water than the tides
• Not been factored into energy balance model



Marine plants are 
really important

Why have we lost 
50% of them since 

the 1950’s?



Not climate change, because a 
slight increase in temperature, 

extra carbon dioxide and 
nutrients from human waste 

should have increased 
productivity



The following is a side note to the presentation.

It is possible that increased productivity as a consequence of CO2 earlier in 
the 1900’s resulted in a loss of more nutrients such as ferric from oceanic  
surface water <200m depth. 

This would result in increased blooms near the coast <100km because 
nutrients are recycle,  but oligotrophic and reduced productivity in the 
oceans because of loss of nutrients to the abyss. For oxygen production 
and CO2 fixation it is oceanic productivity that is important. If the 
nutrients such as ferric are lost as a consequence of historic blooms, then 
subsequent productivity will be impacted. 

Solution,  ocean fertilization? 

In combination with CO2, acidification and pollution
Trends in Ocean Colour and Chlorophyll Concentration from 1889 to 2000, Worldwide
•Marcel R. Wernand ,
https://doi.org/10.1371/journal.pone.0063766

https://doi.org/10.1371/journal.pone.0063766


Our explanation is 
pollution from 
human sources



The toxic chemical revolution starting 
in the 1940’s with chemicals such as 

DDT
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Billions of tonnes of Industrial 
waste enter rivers every year
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from many different sources



National Geographic

Barrow, Alaska



Haina, Dominican Republic. Photo Source: Eduardo Munoz



Air pollution from domestic and industrial sources



Freshwater pollution……Unsustainable Economies

Economies of countries including India, China  are unsustainable unless they prevent aquatic 
environmental pollution
• 90% of surface water is polluted with priority chemicals
• 75% of all aquifer water is grossly contaminated
• All freshwater pollution eventually ends up in the oceans
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China textile town



Pollution all eventually 
ends up in the oceans



Mass of garbage is 6 times the mass of plankton in garbage patches

46,000 pieces of plastic per square 
kilometer, killing >1,000,000 
seabirds and 100,000 marine 
mammals, whales and seals every 
year



Plastic is important, but  It is 
what you don’t see that is 

really dangerous



Oops!!, it may not be climate change that is 
killing the coral 

• 25% of all fish in the oceans depend upon coral as 
breeding ground

• 25% of all coral is now dead and will not recover
• 50% of coral is under stress and subject to coral   

bleaching

And the reason could be a personal care product       
Oxybenzone, a common sun-block , toxic at 0.062 
parts per billion

Archives of Environmental Contamination and Toxicology
Editor-in-Chief: Peter S. Ross
ISSN: 0090-4341 (print version)
ISSN: 1432-0703 (electronic version)
Journal no. 244



OxyBenzone BP3 is in 3500 different cosmetics

Lipstick (292)
Lip Gloss (246)
Spray-on Sunscreen 
SPF 15 and Above (216)
Lip Balm (179)
Foundation (178)
Lip Balm with SPF (174)
Moisturizer with SPF 
(155)
Fragrance For Women 
(103)
Facial 
Moisturizer/Treatment 
(102)
Lipstick with SPF (84)
Nail Polish (82)
Lip Gloss with SPF (80)
Anti-Aging (77)
Baby Sunscreen (77)
Moisturizer (75)

Sunscreen Below SPF 15 
(30)
Styling Gel/Lotion (28)
Body Wash & Cleanser 
(24)
Nail Strengthener (24)
Hair Color and Bleaching 
(23)
Body Spray (21)
Bubble Bath (20)
Lip Treatment (17)
Lip Plumper (17)
Hand Cream (16)
Facial Powder (14)
Shampoo (14)
Spray-on Remover (10)
Skin Fading/Lightener 
(10)
Fragrance (General) (10)
Body and Foot Scrub (9)

Polish Bronzer (6)
Insect Repellents (6)
Nail Care Kits (6)
Body Oil (5)
Liquid Hand Soap (5)
Styling Mousse/Foam 
(5)
Skin Care Kits (5)
Brow Makeup (4)
Scar Treatment (3)
Men’s Grooming 
(General) (3)
After Sun Product (2)
Baby Bubble Bath (2)
Cuticle Treatment (2)
Redness/Rosacea 
Treatment (2)
Shaving Cream (2)
Varicose/Spider Vein 
Treatment (2)
Hand Dishwashing (2)
Scalp Treatment (2)
Acne Treatment (1)

Face & Bodywash (1)
Shampoo Plus Conditioner (1)
Peels (1)
Massage Oils and Lotions (1)
Baby Conditioner (1)
Spray-on Baby Sunscreen (33)
Tanning Oil (32)
Body Mist (31)
Eye Cream & Treatment (7)
Facial Cleanser (7)
Makeup (General) (7)
Hair Care (General) (7)
Leave-In Conditioner (7)
After Shave (6)
Bath Oil/Salts/Soak (6)
Sunscreen Below SPF 15 (14)
Automatic Dishwasher (8)
Anti Frizz (8)

Bar Soap (1)
Detangler (1)
Eye Liner (1)
Foot Cleansing (1)
Glitter (1)
Hair Relaxer (1)
Hair Loss Treatment (1)
Mask (1)
Oral Pain Relief (1)
Shaving Cream (Men’s) 
(1)
Air Fresheners (1)
Nail Care (General) (1)
Hair Spray (68)
Foundation with SPF (63)
Conditioner (47)
Fragrance For Men (35)
Eye Shadow (13)
Sunless Tanning (12)
Concealer (10)
Nail Treatment (8)

Also found in UV stabilized plastic, many colour fast detergents and cloths. It is an 
endocrine disruptor and carcinogenic.

>10,000 tonnes produced annually, from The Science of the total environment. 635. 926-935. 10.1016/j.scitoten
v.2018.04.217 and US National Library of Medicine https://pubchem.ncbi.nlm.nih.gov/compound/oxybenzone#

section=EC-Number

Example of a safe sun-block



1 x Kg
Oxybenzone in 
sunscreen  will 
kill coral and all 

marine life in 
200km2

The chemical 
costs 1 Euro

LC20 s (4 h, in the light) for the planula of Stylophora pistillata, ranges from 0.062 to 8 l 
g/L. Coast of Virgin Islands from 75 l g/L to 1.4 mg/L, whereas Hawaiian sites were
contaminated between 0.8 and 19.2 l g/L
Arch Environ Contam Toxicol
DOI 10.1007/s00244-015-0227-7



List of priority hazardous substances:

•Anthracene
•Pentabromodiphenylether
•Cadmium and its compounds
•C10-13-chloroalkanes
•Endosulfan
•Hexachlorobenzene
•Hexachlorobutadiene
•Hexachlorocyclohexane
•Mercury and its compounds
•Nonylphenols
•Pentachlorobenzene
•Polyaromatic hydrocarbons
•Tributyltin compounds

Europe manufactures 
200,000 tonnes of these 
priority chemicals every 

year. 

30,000 tonnes of organic tin 
every year is manufactured, 

1,000 tonnes in solution 
would kill all life in the 

oceans

http://www.marbef.org/wiki/Anthracene
http://www.marbef.org/wiki/PBDE
http://www.marbef.org/wiki/Cadmium
http://www.marbef.org/wiki/C10-13-cloroalkanes
http://www.marbef.org/wiki/Endosulfan
http://www.marbef.org/wiki/Hexachlorobenzene
http://www.marbef.org/wiki/Hexachlorobutadiene
http://www.marbef.org/wiki/Lindane
http://www.marbef.org/wiki/Mercury
http://www.marbef.org/wiki/Nonylphenol
http://www.marbef.org/wiki/Pentachlorobenzene
http://www.marbef.org/wiki/PAH
http://www.marbef.org/wiki/TBT


Sun Block oxybenzone Kills corals at 0.06
ug/l

May be primary reason for coral 
bleaching.
Environmental Contamination and Toxicology ISSN: 1432-
0703 (electronic version) Journal no. 244

Fire retardant

Carpets, furniture,
fabrics

PBDE 60 to 600 ug/l found 
in blood of children 
and marine 
mammals

Persistent, bio-accumulated 
endocrine disrupter, almost as 
dangerous as PCBs

Tooth paste Triclosan Endocrine disrupter, skin 
irritation, antibiotic resistance

Shampoo Triethanolamine Buffering agent Carcinogenic

Plastic micro 
particles

Cosmetics,  clothing 
and industrials

TBT, DBT, 
PFAS, 
Bisphenol

Combination of 
plastic and priority 
chemicals. Injects 
chemicals into 
marine life

Highly toxic, endocrine 
disrupter, neurological impact,  
allergic sensitization 

Domestic



Transformers and 
capacitors.

PCBs No safe 
level

Banned for many applications, but still is use. 
Millions of tonnes manufactured, only 1% has 
reached the oceans. Extremely toxic.
http://www.wsn.org/

Flame retardant, 
released into the 
oceans in huge 
amounts in Asia 

PBDE No safe 
level

Some classes have been banned. Persistent, bio-
accumulated endocrine disrupter, almost as 
dangerous as PCBs

Anti-fouling paint, 
plasticizer in 
plastic

Organic tine
TBT, DBT

No safe 
level

Bio-accumulated Carcinogenic, extremely toxic. 
1000 tonnes cold kill all life in the oceans. We 
manufacture circa 30,000 tonnes/year. 
http://www.wwf.org.uk/filelibrary/pdf/factsheet_organotins_food
.pdf

Many industrial 
and chemical 
products

Mercury forming 
methyl mercury

No safe 
level

Highly toxic, endocrine disrupter, neurological 
impact,  allergic sensitization 

Industrial



'Extraordinary' levels of 
pollutants found in 10km 
deep Mariana trench

Nature Ecology & Evolution volume1, Article number: 0051 
(2017)

Small crustaceans that live in the pitch-
black waters of the trench, captured by a 
robotic submarine, were contaminated 
with 50 times more toxic chemicals than 
heavily polluted rivers in China

PCBs, used in electronic components
PBDE use as fire retardant in textiles



Every fish, shrimp and living organism in the oceans contain 
priority chemicals and……1 in 15 contain micro-plastic

Microplastics adsorb many of the chemicals 
and concentrate them x 1,000’s. This is why 
the plankton are dying at a rate of 1% year 
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pH and ocean acidification

CO2 dissolves into the water to 
make it acidic.

In 25 years it will be too acidic 
to support most marine life 

forms.

Data from IPCC

pH at  2015

pH at  2050

Representative Concentration Pathways (RCPs) 8.5 
combines assumptions about high population and 
relatively slow income growth with modest rates of 
technological change and energy intensity improvements
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Reduction of oceanic 
pollution would  allow 
the marine ecosystem a 
chance to recover…

and this could happen 
very quickly…
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Trees take over 100 years to remove CO2
carbon from the atmosphere
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Marine Algae take a few hours / days
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Marine Bacteria take a few minutes
or hours and grow 1,000 times 
quicker than terrestrial plants



If we remove the toxic chemical brakes on 
marine productivity by 

preventing pollution, the marine ecosystem could 
recover very quickly.



But….
we need to take action now! 

no more that 10 years to stop pollution
in 25 years we lose the Oceans
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Action Points

• Goes is engaging with citizen science and international 
yachtsman to collect oceanic plankton samples for toxic 
chemical analysis. 

• Oxybenzone and list of toxic chemical information will 
appear on GoesFoundation.com website

• An API will be developed for personal care products that 
are marine toxins



Call to Action…in order of importance

• Eliminate priority chemicals from entering the environment.                                           
Toxic cosmetics, pharmaceuticals, industrial and municipal pollution

• Eliminate priority substances such as all plastic from the  environment
• Protect and expand wetlands, marshes, bogs and mangrove swamps
• Stop clearing slashing/burning trees for agriculture
• Start planting as many trees as possible
• Reduce CO2 emmissions



Save the oceans and we save humanity

Live responsible sustainable lives.
Demand a non toxic environment

and we can restore the Earth
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Because all pollution eventually ends up in 
the Oceans

www.GoesFoundation.com

Images from Plankton Chronicles


