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Marine chemistry
ÅǎǘǳŘȅ ƻŦ ǘƘŜ ŎƘŜƳƛŎŀƭ ŎƻƳǇƻǎƛǘƛƻƴ ŀƴŘ ŎƘŜƳƛŎŀƭ ǇǊƻŎŜǎǎŜǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƻŎŜŀƴǎΦ 

ÅKey processes studied are the cycling of: inorganic and organic carbon; nutrients, 
such as nitrogen and phosphorus; and trace elements, such as iron.

https://www.nature.com/subjects/marine-chemistry

Å understand the distribution and reactivity of chemical components 
- within the ocean 
- earth-ocean, 
- sediment - ocean, 
- atmosphere - ocean interfaces.

Chemical Oceanography

Luther & Boyle (2007) Chemical Reviews, Vol. 107, No. 2



Course objective:

ÅImprove the knowledge of human resource of the relationship 
between ocean environment variability and fisheries resource 
abundance

ÅEnhance the capacity of human resources to carry out oceanographic 
survey focusing on sampling methods. 

ÅTo establish the network of fishery officers/researchers on 
oceanography and fisheries resources in the Southeast Asia region.

Chemical Oceanography   -- > Fishery



²ƘŜǊŜ ƛǎ 9ŀǊǘƘΩǎ ǿŀǘŜǊΚ



Composition of seawater

Seawater
H2O 96.5 wt%

Others component 3.5 wt%  



Composition of seawater

Å1. Solids (material that does not pass through a 0.45-

˃Ƴfilter)

Å2. Gases

Å3. Colloids (passes through a 0.45-˃Ƴ ŦƛƭǘŜǊ ōǳǘ ƛǎ not     

dissolved)

Å4. Dissolved solutes



Composition of seawater

1. Solids 
(material that does not pass     
through a 0.45-˃Ƴ ŦƛƭǘŜǊύ

a. Particulate organic material (plant detritus, 
living organisms & remains)

b. Particulate inorganic material (minerals)



Composition of seawater

2. Gases
a. Conservative (N2, Ar, Xe)

- less react with water/other 
element
- Less involved in biological 
process

b. Non-conservative (O2 and CO2)
- react with water/other 
element
- Involved in biological process

https://texanbynature.org/2019/08/5-ways-to-help-save-our-ocean/



Solubility and Saturation Value of Gases 

ÅSolubility - tendency to dissolve and go into solution

ÅSaturation value - equilibrium amount of gas dissolved in water at an 
existing temperature, salinity and pressure

ÅSolubility and Saturation value increase as 

- Temperature (T) decrease 

- Salinity (S)  decrease and 

- Pressure (P) increases



Concentration of Dissolved Gases 

ÅIncreases with decreasing T (cold water holds more dissolved gas)

https://e-safe-anaesthesia.org/

http://kolibri.teacherinabox.org.au/



Concentration of Dissolved Gases 

ÅIncreases with decreasing S

DO versus salinity in synthetic seawater at 20 °C and 1 atm pressure.

B. Phull, A.A. Abdullahi, (2017) Marine Corrosion, Reference 
Module in Materials Science and Materials Engineering, 



Concentration of Dissolved Gases 

ÅIncreases with increasing P

http://ch302.cm.utexas.edu/



Gas in sea water

ÅUndersaturation- contains less than maximum amount of dissolved gas

ÅSaturation - maximum amount of gas

ÅSupersaturation - contains more gas than saturation value (excess gas
comes out of solution)

- Surface layer - usually saturated due to gas exchange with the 
atmosphere

- Below surface layer -gas content reflects respiration, photosynthesis, 
decay and input from volcanic vents



Dissolved oxygen (ml/l)

Dissolved oxygen (ml/l) in the western Gulf of Thailand and eastern Peninsular Malaysia in September 1995; 
a) Surface level (0-10m), b) Mid-depth level (10-40m), c) Sub pycnoclinelevel (>40m) (Rojan-anawat&Snidwong,1997)

a b c



Composition of seawater

Å3. Colloids (passes through a 0.45-˃Ƴ ŦƛƭǘŜǊ ōǳǘ ƛǎ ƴƻǘ 
dissolved)

Åa. Organic (complex sugars)

Åb. Inorganic (iron hydroxides)

Reaction of Iron(III) with hydroxide ion
https://chemistry.stackexchange.com/



Composition of seawater

4. Dissolved solutes
Åa. Inorganic solutes
Å1. Major (>1 ppm)  (Conservative , long residence time) 99.7%

- less react with water/other element

- Less involved in biological process
Å2. Minor (<1 ppm) 0.3%
ÅNutrient

ÅTrace element

Åb. Organic solutes



Dissolved solutes: (inorganic)

https://upload.wikimedia.org/



Major ion -- > Salinity



Residence time

Residence time- Average length of time that 
an ion or element remains in solution in the 
ocean

Minor ionNutrient

Trace element



Minor ion -- > Nutrient

ÅPhosphate

ÅNitrate

ÅSilicate

Soft part

Hard part



Chemical composition of phytoplankton (ratio)
P N Si Ca C

Phytopl
ankton

Soft tissue 1 16 0 0 106

Frustule 0 0 50 26 26

Both 1 16 50 26 132

Sea 
water

Deepwater 1 15 50 5,000 1,000

Surface 0 0 0 4,974 868

Soft tissue

Frustule



Forms of phosphoric acid in sea water

phosphate

hydrogen phosphate

dihydrogen phosphate

Phytoplankton



Vertical profile of phosphate 

Station no.24

Aug-Jul 1996

May1997

Rozaina, Mohamad and Yusoff(1999)


