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Chapter 5 

The Properties of Seawater 





• Ice floats in water because all of the 

molecules in ice are held in hexagons. 

– The center of the hexagon is open space, 

making ice 8% less dense than water. 

Figure 5-5a Hexagonal Crystal Structure of Ice Figure 5-5b Density of Water 

5-3 The Water Molecule 







Effects of Salinity on the Maximum-Density and 

Freezing-Point Temperatures of Seawater 

5-4 Salinity 
Figure 5-8  



Sea Surface Temperatures 

• Insolation and ocean-surface water temperature vary with the season. 
 

• Ocean temperature is highest in the tropics (25oC) and decreases poleward. 

Figure 5-9a Sea-Surface Temperature in August 

5-5 Chemical and Physical Structure of the Oceans 













Salinity changes with latitude due to variations in 

precipitation and evaporation 
• Highest ocean salinity is between 20-30o north and south or the 

equator, because evaporation exceeds precipitation. 

 

• Salinity at the equator and poleward of 30o is low because 
evaporation is less than precipitation. 

Figure 5-12b Latitudinal Variations in Salinity and “Dryness” 

5-5 Chemical and Physical Structure of the Oceans 





Thermocline, Halocline, and Pycnocline 

Figure 5-14b  

5-5 Chemical and Physical Structure of the Oceans 



• The water column in the ocean can be divided into the: 

– surface layer 

– pycnocline 

– deep layer 

Figure 5-14c Density Structure of the Oceans 

5-5 Chemical and Physical Structure of the Oceans 





Helium-3 

Figure 5-16 Helium-3 
5-6 Gases in Seawater 

Volcanic emissions from the East Pacific Rise cause this large plume 

of helium-3. 



• Oxygen tends to be abundant in the water of the surface layer and deep layer, and 
lowest in the pycnocline. 

 

• Surface layer is rich in oxygen because of photosynthesis and diffusion from the 
atmosphere layer. 

 

• Oxygen minimum layer occurs at about 150 to 1500m below the surface and 
coincides with the pycnocline. 

5-6 Gases in Seawater 
Figure 5-17 a Vertical O2 Profiles in the Atlantic Ocean 



Distribution of Carbon Species in Water 

Figure 5-19a Distribution of Carbon Species in Water 
5-6 Gases in Seawater 



The CO2 System  

Figure 5-19c The CO2 System 
5-6 Gases in Seawater 



• Dissolved CO2 in water acts as a buffer 

– A buffer is a substance that prevents large shifts in pH. 

5-6 Gases in Seawater 

Figure 5-19d Carbonate Buffer 







• SOFAR Channel is located where sound speed is at a 
minimum.  

 

• Refraction of sound waves within the channel 
prevents dispersion of the sound energy. 

 

• Sound waves travel for 1000s of kilometers within the 
channel. 
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