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Introduction 

The reported detection of phosphine in the clouds of Venus in 2020 by Greaves et al. led to a flurry 

of international media interest. Despite the care the article and authors took to emphasise that what 

they had done was detect phosphine, the primary public message was that `life had been discovered 

on Venus' – and this is likely what most scientific observers concluded as well.  It became possible to 

draw this conclusion because of the difficulty of identifying plausible geological sources of phosphine 

on Venus that also had sufficient production rates to sustain phosphine at its observed abundance 

(e.g., Bains et al. 2021).  In contrast, biology is known to produce phosphine, and it has even been 

proposed as an exoplanet biosignature (Sousa-Silva et al., 2020). 

Long after the public interest in the phosphine detection waned, scientific debate remained 

vigorous.  There were two main lines of criticism the Greaves et al. (2020) work came in for.  First, 

that the phosphine detection itself was flawed, that perhaps it was an artefact of baseline correction 

of the ALMA (Atacama Large Millimetre Array) data (e.g. Villanueva et al., 2021), or a 

misidentification of a SO2 line (e.g., Lincowski et al., 2021), second that there are indeed abiotic 

means to producing phosphine and that it had been wrong to rule these out (e.g., Truong & Lunine, 

2021).  Further work has also been carried out to provide independent constraints on the phosphine 

and phosphorus chemistry of Venus's clouds, with mixed outcomes (Trompet et al. 2021; Mogul et 

al. 2021). 

Despite the flurry of interest this result provoked, life in Venus's clouds had long been speculated 
upon.  Morwitz & Sagan in 1967 speculated on the presence of life in the clouds.  While the 
information available to them Venus's clouds was limited, and their conclusions of the cloud 
chemistry correspondingly more favourable to habitability than we now know, the prospect of 
cloud-based life has continued to be explored (Limaye et al., 2018).  The reason for this is that 
although the composition of the cloud droplets is unfavourable for life (e.g., Hallsworth et al., 2021), 
the pressure and temperature they exist at is clement compared to the surface (temperatures <60°C 
at pressures <1 bar.  

In this essay you should review the arguments for and against phosphine having been detected in 

the clouds of Venus; following the literature through from the detection paper (Greaves et al., 2020), 

to the several back and forths that have occurred, and the resulting revision of the original 

observation by the same team (Greaves et al. 2021).  Independent observations of the composition 

of Venus's atmosphere should also be brought in, especially as they pertain to the presence of life 

and/or phosphorus-bearing compounds.  The essay should then review the potential abiotic sources 

of phosphine, and consider in light of these how reliable phosphine will be as an exoplanet 

biosignature (Sousa-Silva et al., 2020).  Finally, the essay might point towards possible theoretical, 

experimental, or observational tests to provide a resolution to the phosphine debate. 
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