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Abstract 

Rapidly rising atmospheric carbon dioxide (CO2) levels are affecting global climate. Various 

carbon sequestration techniques are being researched and developed for climate control. One 

of these is mineral carbonation. Olivine is an abundant mineral on Earth and is relatively 

easily carbonated in atmospheric or hydrothermal conditions in nature. Methods are currently 

being developed that enhance the chemical reactions of olivine with CO2. This paper is 

centred on the hypothetical implementation of these geo-engineered olivine carbonation 

enhancement methods in Oman, where the peridotite in the Semail Ophiolite is rich in 

olivine. This work assesses possible ecological and biogeochemical impacts of olivine 

carbonation enhancement in Oman. It is presumed that certain in-situ and ex-situ olivine 

carbonation enhancement methods are effective in sequestering vast amounts of CO2 and 

thereby produce chemical reaction by-products that end up in the environment. This research 

is mainly based on literature and aims to guide future research on environmental impacts of 

carbon sequestration techniques. A non-exclusive list of possible environmental impacts is 

provided. In-situ methods mainly have the potential to impact regional flora in the Semail 

Ophiolite and to produce methane, a greenhouse gas. Ex-situ methods mainly have the 

potential to impact the marine ecology and biogeochemistry of the Gulf of Oman and the 

ecology and landscape of the Semail Ophiolite through intense required mining operations. 

As it is assumed that olivine carbonation enhancement methods are effective, it is also 

assumed that significant amounts of CO2 can be sequestered from the atmosphere into stable 

carbonates by both methods. Even though these geo-engineered methods have the potential to 

be a major factor in climate control and may have little negative environmental impacts on 

short-time scales, impact minimisation should still be considered.  
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