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The	  main	  mineral	   in	  the	   lower	  mantle,	  magnesium-‐silicate	  perovskite,	   transforms	   into	  a	  high-‐pressure,	  

post-‐perovskite,	   phase	   at	   pressures	   and	   temperatures	   corresponding	   to	   the	   D''	   seismic	   discontinuity	  

approximately	   200	   km	   above	   the	   core-‐mantle	   boundary1,2.	   	   The	   strong	   elastic	   anisotropy	   of	   post-‐

perovskite	   has	   been	   invoked	   to	   explain	   the	   observed	   seismic	   anisotropy	   and	   to	   infer	   flow	   in	   the	   D''	  

region,	   based	   on	  models	   of	   textured	   post-‐perovskite3-‐5.	   	   Such	   inferences	   rely	   on	   a	   knowledge	   of	   the	  

mechanisms	   by	   which	   the	   post-‐perovskite	   can	   obtain	   texture.	   	   It	   is	   generally	   thought	   that	   seismic	  

anisotropy	  in	  D''	  is	  produced	  from	  lattice-‐preferred	  orientation	  generated	  during	  plastic	  deformation6-‐10;	  

however,	  it	  is	  difficult	  to	  explain	  all	  of	  the	  observed	  seismic	  anisotropy	  in	  D''	  using	  a	  single	  deformation	  

mechanism	   in	   post-‐perovskite.	   	   Here	   we	   show	   that	   strong	   texture	   inheritance	   is	   possible	   during	  



The	  present	   interpretation	   reconciles	   the	   regional	  and	  global	   seismic	  studies	  whilst	  also	  being	  consistent	  

with	  the	  positive	  Clapeyron	  slope	  of	  the	  transition	  between	  perovskite	  and	  post	  perovskite.	  	  It	  also	  raises	  

the	  interesting	  possibility	  that	  studies	  which	  compare	  the	  shear-‐wave	  velocity	  with	  shear-‐wave	  anisotropy	  

might	   be	   able	   to	   map	   out	   the	   extent	   of	   post-‐perovskite	   stability	   in	   D''.	   	   In	   addition,	   the	   generation	   of	  

texture	   in	   post-‐perovskite	   has	   been	   invoked	   as	   a	   means	   to	   produce	   a	   D''	   reflector	   even	   with	   gradual	  

transformation	   from	   perovskite	   to	   post-‐perovskite24.	   	   In	   a	   similar	   manner,	   perovskite	   which	   formed	   by	  

transformation	  of	  post-‐perovskite	  will	  have	  a	  texture	  which	  varies	  strongly	  from	  that	  of	  perovskite	   in	  the	  

overlying	  mantle	  which	  never	  entered	   the	  post-‐perovskite	   stability	   field.	   The	   resultant	   change	   in	   seismic	  

anisotropy	  between	  these	  two	  regions	  of	  perovskite	  might	  explain	  the	  persistence	  of	  a	  D''	  reflector	  in	  the	  

large,	  low-‐shear	  velocity	  provinces	  where	  post-‐perovskite	  is	  thought	  not	  to	  be	  stable.	  

Further	   work	   is	   required	   to	   confirm	   that	   the	   transformation	  mechanism	   observed	   here	   operates	   in	   the	  

Earth.	  Martensitic	  transformation	  is	  enhanced	  compared	  to	  reconstructive	  transformation	  mechanisms	  by	  

metastable	  overstep,	  which	  was	   large	   in	  the	  experiments	  and	  is	   likely	  to	  be	  small	  at	  the	  temperatures	  of	  

D'',	  and	  by	  shear	  deformation,	  which	  was	  zero	  in	  the	  experiments	  but	  certainly	  occurs	  in	  D''.	   	   In	  addition,	  

martensitic	  transformation	  under	  conditions	  of	  shear	  deformation	   is	   likely	  to	  have	  a	  further	  selectivity	   in	  

the	   orientation	   of	   the	   daughter	   phase	   (ie	   both	   of	   the	   twin	   domains	   in	   the	   post-‐perovskite	   will	   not	   be	  

equally	   developed),	   slightly	   modifying	   the	   textures	   which	   we	   predict	   here.	   	   This	   will	   not,	   however,	  

significantly	   alter	   the	   conclusions	   since	   the	   difference	   in	   orientation	   between	   the	   two	   twin	   domains	   is	  

small.	   Experiments	   are	   currently	   being	   performed	   to	   determine	   the	   strength	   of	   the	   selectivity	   during	  

transformation	  in	  non-‐hydrostatic	  stress	  fields.	  

We	   have	   chosen	   to	   concentrate	   in	   this	   paper	   on	   the	   effect	   of	   topotaxy	   during	   the	   ‘retrograde’	  

transformation	   from	   post-‐perovskite	   to	   perovskite;	   however,	   similar	   effects	   will	   obtain	   during	   the	  

‘prograde’	   reaction	   to	  post-‐perovskite.	   	  Since	   (010)	  planes	  are	   thought	   to	  be	   the	  weakest	  glide	  planes	   in	  

perovskite14,15,	  subducting	  slab	  material	  will	  generate	  a	  texture	  on	  entering	  D''	  with	  {110}	  post-‐perovskite	  

planes	   parallel	   to	   the	   shear	   direction.	   Any	   transformation	   texture	   produced	   in	   this	   way	   should	  
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