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A diver and gear can be considered as n objects of mass m and volume V. 
 
Therefore the total buoyancy of the diver and gear is: 
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where ρw = the density of the water 
 
Rearranging equation [1] yields: 
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Now let us assume the weights are the nth item and for approximation assume they have 
negligible (zero) volume.  Then equation [2] becomes 
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However since 
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and 
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equation [3] becomes 
 

B =  ρw ( ) Vdiver + Vgear  - mdiver - mgear - mweights  [6] 
 
Now assuming we want identical buoyancy in fresh and salt water. 
 

BSW = BFW  [7] 
 
If mFW = mass of the weights in fresh water,  
mSW = mass of the weights in salt water, 
ρSW = density of salt water, 
and ρFW = density of fresh water, 
 
equation [7] becomes: 
 
ρSW ( ) Vdiver + Vgear  - mdiver - mgear - mSW = ρFW ( ) Vdiver + Vgear  - mdiver - mgear - mFW  
 
rearranging the above equation yields: 
 

mFW - mSW = ( )ρFW - ρSW  ( ) Vdiver + Vgear   [9] 
 
Therefore the change in weights from fresh to salt water is equal to the density difference 
times the volume of the diver and gear.  Or in mathematical notation: 
 

∆m = ∆ρ ( ) Vdiver + Vgear   [10] 
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