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The discovery of t h ree Super - Earths  aroun d  differen t  s ta rs, possible only 
in t he  las t  year, p ro m p t s  us  to  s tu dy the  characteris tics of our  planet  
within a  general context.  The Earth, being the  m os t  m assive terres t rial 
object  in t he  solar sys te m  is t he  only planet  t ha t  exhibits  plate  tectonics. 
We think  this  might  no t  be a  coincidence an d  explore t he  role t ha t  m as s  
plays in de ter mining the  m o de  of convection.  

We u se  t he  scaling of convective vigor with  Rayleigh n u m ber  com m only 
u sed  in para meterized  convection. We s tu dy how the  para meters  
con trolling convection: Rayleigh n u m ber  (Ra), boun dary layer t hickness  
(delta), in ternal te m pera tu re (Ti) and  convective velocities  (u)  scale with  
m a ss.  This is possible fro m  the  scaling of hea t  flux, m a n tle density, si ze 
an d  gravity with  m ass  which we repor ted  in Valencia, e t. al 2006. The 
extrapolation  to  m a ssive rocky planet s  is done  fro m  our  knowledge of 
t he  Earth.  Even though  uncer tain ties  arise from  extrapolation  an d  
assu m p tions  are needed  we consider  t his  sim ple scaling to  be a  firs t  
adequate s tep.

As the  m ass  of a  plane t  increases, Ra increases, yielding a  decrease in 
delta  an d  an  increase in u, while Ti increases  very slightly. This is t r ue  for  
an  isoviscous  case and  m ore  accentua ted  in a  te m pera tu re  dependen t  
viscosity scenario. In a  planet  with  vigorous  convection  (high u), a  t hin  
lithos phere (low delta) is easier  to  s ubd uct  an d  hence, initia te  pla te 
tectonics.  The lithos phere also has  to  be dense  enough  (cold an d  thick) 
to  have the  bouyancy necessary for  s ubd uction.  We calcula te t ha t  a  
convective cycle for  an  isoviscous  planet  is \ t a u ~M^( - 0.3) considering 
whole m a n tle convection.  Meaning tha t  if t hese  planet s  have continent s, 
t he  timescale for  con tinen tal rear range ment  is s hor ter  (abou t  half t he  
Earth ' s  for  a  5  ear th - m as s  planet).

Additionally, we explore t he  negative feedback cycle between  convection  
an d  te m pera ture  dependen t  viscosity and  es timate a  timescale for t his  
effect.
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