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The Penrhyn Basin (PB) encompasses more than  

2,000,000 km2 of the central South Pacific where manganese 
nodules (south of 10° South) show the highest concentrations 
per square meter of seabed over the largest area of any nodule 
field in the global ocean, with more than 124,000 km2 showing 
>25 kg/m2. This nodule field encompasses much of the Cook 
Islands Exclusive Economic Zone (EEZ), parts of Kirabati and 
French Polynesia EEZs, and adjacent international waters. 
These nodules are predominantly hydrogenetic reflected by 
slow growth rates (mean 1.9 mm/106 yrs) and δ-MnO2 and X-
ray amorphous iron oxyhydroxide mineralogy. The paucity of 
diagenetic input can be explained by low primary productivity 
in surface waters and resultant low organic matter contents in 
seafloor sediment, producing oxic seafloor and sub-seafloor 
environments. The nodules contain high mean concentrations 
of Ti (1.20%), Co (0.41%), and total rare earth element plus 
yttrium (REY; 0.167%, 17% of which are heavy REY); they 
also contain relatively high concentrations of Mo, Ni, Nb, V, 
W, and Zr. These are the highest mean Ti, Co, and REY 
concentrations compared to nodules from all other nodule 
fields. When compared with the Clarion-Clipperton Zone 
manganese nodules, currently the area of greatest economic 
interest, the PB nodules show higher nodule abundances, and 
are more enriched in the green-technology, high-technology, 
and energy applications metals, Co, Ti, Te, Nb, REY, Pt, and 
Zr, but have lower concentrations of Ni, Cu, and Li, with sub-
equal amounts of Mo. The PB nodules show a significant 
resource potential for these critical metals because of their high 
prices and high demand in the global market, and also because 
of the high nodule abundance, which is important as it allows 
for a smaller mine-site footprint and therefore a smaller 
environmental impact.  
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