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Abstract: Marine shell waste can be a problem for shellfish producers both practically and financially. Currently, marine shell waste is underutilized and 

contributes significantly to environmental problems due to off-odor. However, marine shell waste are valuable biomaterials and have a variety of potential applications 

in agriculture and can provide ecosystem services such reef growth for biodiversity which addresses the problem of waste shell accumulations. Development of 

scalable processes to utilize the material resources available in marine shell waste material holds great promise for the future. 

 

Introduction 
 

 

 

• World aquaculture production is growing rapidly as seafood demand 

increases (Morris, 2014) 

• Tons of marine shells are discarded each year by the aquaculture 

industry as unwanted waste 

• Currently, marine shell waste is greatly under utilized and contributes 

to significant environmental problems 

• However, marine waste shells can be a rich source of biomaterials 

such as calcium carbonate 

• These biomaterials have a variety of potential applications that are 

sustainable and could alleviate the burden of waste shell 

accumulations on aquaculture 

 

 

 

 

 
 

        Figure 1: Waste oyster shells at a hatchery in Swakopmund 

 

 

 
Shell-based Calcium as feed 

supplement 

• Mollusk shells are made from 95-99% calcium carbonate 

• Crushed oyster shell can be used as a form of calcium 

supplementation to livestock and poultry 

• Oyster shells based calcium is cheaper and more effective than the 

commonly used limestone (Brasseur et al., 2017) 

• This can be used to enrich poor quality feeds hence promoting 

sustainable livestock and poultry production 

 

 

 

 

 

 

 

Figure 2: Calcium carbonate powder from  marine shells 

Extraction method 

step 1 
Wash shells  

step 2 
Heat the shells in an oven at 200 ºC  

step 3 
Milling with water in a planetary mill 

step 4 
Heat the powder at 500 ºC  

step 5 
Milling without water in a planetary mill  

step 6 
Characterize particle size  

• The expansion of shellfish aquaculture perpetuates the waste stream 

• Numerous literature indicates considerable potential for utilization of the major chemical mineral components of 

shells 

• Development of scalable processes to utilize the material resources available in shell waste material holds great 

promise for the future. 

 

 

 

• Oysters rely on a suitable substrate for larval settlement and attachment 

• In natural systems, existing adult shells provide such a substrate  

resulting in oyster reefs 

• Whole waste shells from aquaculture could provide a suitable substrate 

for the promotion of bivalve populations  

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3: Oyster shell reefs constructed from oyster shell bags (Morris, 2014) 
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