
















The Beginning of Life on Earth: How did it all begin? 


[bookmark: _GoBack]
 





















Life is defined as the “condition that distinguishes animals and plants from inorganic matter, including the capacity for growth, reproduction, functional activity, and continual change preceding death” in the Merriam-Webster dictionary. How does this process of growth, reproduction and functional activity come to be? If life is described by this process, then is the intermixing of sediment and microbes still life? Discrepancies about the conceptualization of life has been a concern for science for a very long time.

The oldest fossils recorded today are around 3.5 billion years old, and scientists believe that this fossil record may stretch back further. Life is made of cells, smallest unit of life, first discovered in the 17th century – it took a really long time for people to understand the basis of all life. Even the oldest of fossils, such as dinosaurs, present similarities in cells that humans possess (Than, 2016). 

Before we could deduce life to cells, life was conceptualized as special; a process of vitalism. Darwin explained that the diverse life on Earth stemmed from one common predecessor, later developed into the concept of LUCA, the Last Universal Common Ancestor. LUCA possesses the same 20 amino acids used in human proteins, used RNA and had a form of a double layer lipid membrane (Than, 2016). LUCA is known to be the ancestor of three kingdoms of life: Archaea, Eukaryotes and Bacteria. 2 billion years ago, before there was much oxygen in the atmosphere, LUCA used enzymes containing iron in its metabolic pathways similarly to how Earth did.  Although to many scientists, it seems like the most ideal and likely way life formed on Earth, but it’s merely just one possibility (Marshall, 2016).

A metabolistic process for the development of life is another possibility. Metabolism is the ability to break down carbon dioxide in the presence of a catalyst into smaller organic compounds. Over time, it is thought that these reactions become more complex and genetic molecules somehow formed and joined in later. Another possibility is that the first living organisms were genes and that these genes were single molecules that developed in such a way that catalyze their own replication. An alternative theory suggests that RNA molecules, like genes, catalyze its own reproduction. Evidence suggests that these are more likely theories as even simple systems are able to evolve with modifications. However, there is no explanation for how genes or RNA first arose as the odds of it spontaneously appearing on Earth is seen by some to be unlikely (Szostak, J). Considering Earth existed for around 4.5 bya, there is also the possibility that life could have originated somewhere and migrated to Earth – Panspermia. Life could have begun in rock as believed but arrived to Earth via impact of an asteroid or another rock form. Organic material is everywhere and some bacteria can withstand large amounts of radiation as well as go dormant under low atmospheric conditions (Marshall, 2016).

Although, the earliest records of life date to around 3.5 billion years, I believe that life on earth went through eras. Is not possible that there is a so life form that we are not related to? This could lead to new findings about life on other planets. If life were to originate and develop on this planet, there must be forms of life on other planets as well (Blais, n.d). In my opinion, hydrothermal vents provided the most sustainable conditions for life. Even with the harsh conditions, no sunlight and high pressure, these vents provided a source of heat, liquid water, minerals and chemicals – the necessities for life. These elements when combined is believed to form the early reactions to spark energy to create life. How life came to be on this planet is ongoing discussion for scientists as newer discoveries are being made and no definitive solutions have yet been made.
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