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The inclusion of phosphorus (P) in biochemistry is 

still one of the biggest unanswered questions in origins 

of life studies. The issues of low reactivity and low 

water solubility of phosphate minerals, particularly 

hydroxyapatite, leads to limited availability and inabil-

ity for phosphate to react with organic materials. The 

availability and species of P in the early Earth oceans 

therefore needs to be properly established to fully un-

derstand how inclusion into biochemistry occurred. 

It has been proposed that the Archaean ocean may 

have been strongly phosphorus-limited due to the se-

lective binding of phosphate to iron (III) oxyhydroxide 

(IOH)[1-3] though the extent of removal by IOH has 

been a matter of question due to competition by silica 

[4,5]) and arsenic [6,7]. A phosphorus depleted ocean 

would have affected the origin, development and di-

versification of life on Earth.  

Several ways have been proposed to counter the 

“phosphate” problem including the use of alternative 

solvents [8] and sources of reduced P like meteoritic 

schreibersite [9,10] which increase both solubility and 

reactivity of phosphorus in biochemical reactions.  

The issues with these proposed methods, in particu-

lar, the limited locations and environments available 

for reactions to take place. Pasek tried to address the 

issue of limited availability of schreibersite by propos-

ing a terrestrial model for its formation [11] but again, 

the availability of reduced P is still limited to specific 

geographical locations and is reliant on very specific 

conditions for its formation.  

Here we propose and alternative route to soluble, 

reactive P in the early oceans: reduction of phosphate 

to phosphite by iron (II) at low (< 200℃) diagenetic 
temperatures. Phosphite has a higher solubility com-

pared to phosphate - a factor of 1000 or more which 

would result in large scale liberation of phosphorus 

from iron sedements and would greatly increase the 

amount of available reduced and relatively stable P 

available for inclusion in origin of life reactions.  

Phosphite can be used to phosphorylate organics 

via an oxidative phosphorylation process such as the 

Fenton reaction. This process would allow oxidative 

phosphate coupling to polyphosphates which are 

known to phosphorylate organics such as nucleosides. 

This process would also account for the presence of 

phosphite detected in hydrothermal waters [12] and 

also 3.5 Gya Archaean sedimentary carbonate rock 

deposits from the Pilbara [13] and Greenland (in prep). 
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