
Terrestrial Hot Spring Settings for the Origin of Life? The Role of Mixing Zones in Enhancing Microbial 

Complexity.  Chanenath Sriaporn1, Kathleen A. Campbell2, Laura K. Penrose2, Michael Rowe2, Jeff Havig3, Trinity Hamilton4, 

Kim M. Handley1 and Martin Van Kranendonk5, 1School of Biological Sciences, University of Auckland, Auckland, New Zea-

land, 2School of Environment, University of Auckland, Auckland, New Zealand, 3Department of Earth Sciences, University of 

Minnesota, Minnesota, USA, 4College of Biological Sciences, University of Minnesota, Minnesota, USA, 5School of Biological, 

Earth and Environmental Sciences, University of New South Wales, Sydney, Australia, (Corresponding Email: 

Csri348@aucklanduni.ac.nz) 

 

 

The terrestrial hot spring hypothesis of a warm little 

pond, first proposed by Charles Darwin in 1871, has 

been recently evaluated in depth and found to have 

many important attributes that may have contributed to 

life’s first beginnings on land rather than in the sea [1-

4]. This hypothesis comprises seven fundamental steps 

(Fig. 1). This includes synthesis and accumulation of 

organic molecules, in which their earlier forms were 

prevalent and could have been derived from space dur-

ing terraforming. The compounds then concentrated in 

a warm little pond, i.e. early terrestrial hot springs. 

There they underwent many wetting and drying cycles 

and developed into progenotes and finally the last uni-

versal common ancestor (LUCA) evolved [4-5]. Ter-

restrial hot spring environments can also exchange 

energy and materials by wind, splashing, flowing, or 

underground plumbing systems, allowing the distribu-

tion of progenotes from one hot pool to another. These 

ancient forms of life, then, adapted specifically to such 

pools, and finally started colonizing other habitats like 

coastal areas, and eventually the sea. 

Active hot springs systems can contain up to hun-

dreds of pools, each with different pH, temperature, 

chemistry, and activity level [6]. Variations and inter-

actions between pools allows an exchange of materials 

and energies. Here we studied mixing zones in modern 

hot springs in New Zealand to gain a better understand-

ing of the influence of fluid mixing and variable ener-

getics on microbial communities. 

Sampling sites were selected based on the presence 

of mixing zones between source pools or channels and 

mixing areas. Sediment samples were collected from 

four geothermal areas in the Taupo Volcanic Zone (Ti-

kitere, Rotokawa, Parariki Stream, and Wai-O-Tapu). 

DNA extraction, PCR amplification and Next-

Generation Sequencing were conducted. DNA se-

quencing results will be used to characterize the com-

positional change in microbial communities between 

source pools and mixing zones, and impacts on com-

munity diversity. 

 

 

 

 

 

 
Fig.1 The terrestrial hot spring origin of life hypothesis 

(Credit: Bruce Damer) 
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