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Appendix	  

	  
To	   assess	   the	   accuracy	   of	   our	   measurements	   we	   compared	   the	   NaCl	   wt.%	  

equivalent	   values	   determined	   by	  microthermometry	  with	   the	   Cl	   concentration	   values	  

acquired	   by	   LA-‐ICP-‐MS.	  We	   assumed	   that	   Ca,	  Mg	   and	   Fe	   build	   CaCl2,	  MgCl2	   and	   FeCl2	  

complexes	  respectively,	  and	  each	  K	  cation	  couples	  with	  a	  single	  Cl	  anion	  and	  all	  of	  the	  

remaining	   Cl	   should	   build	   NaCl	   complexes.	   Theoretically,	   and	   provided	   that	   no	   Cl	   is	  

present	  in	  the	  vapour	  phase,	  no	  Cl	  should	  be	  left	  over	  when	  the	  calculated	  NaClLAICPMS	  is	  

subtracted	  from	  the	  salinities	  obtained	  by	  micro-‐thermometry	  (NaCl	  wt.%	  equivalent).	  

The	   following	   calculation	   was	   carried	   out:	   (mCl-‐mK-‐2mMg-‐2mCa-‐2mFe)	   x	   58.44	   =	  

NaClLAICPMS	  where	  m	  stands	  for	  the	  concentrations	  in	  moles	  measured	  in	  fluid	  inclusions,	  

58.44	  is	  the	  molar	  mass	  of	  NaCl	  and	  NaClLAICPMS	  is	  the	  NaCl	  content	  of	  the	  fluid	  inclusion	  

in	   wt.%	   based	   on	   LA-‐ICP-‐MS	   measurements,	   which	   use	   Na	   as	   the	   internal	   standard.	  

Fluid	   inclusions	   in	   the	  LD	   sample	   (Table	  A.2)	  have	  an	  average	  NaClLAICPMS	  of	  24	  ±	  1.6,	  

which	   is	   within	   error	   of	   value	   of	   22.3	   ±	   0.2	   NaCl	   wt.%	   equivalent	   obtained	   by	  

microthermometry.	  It	  can	  be	  concluded	  that	  (a)	  there	  are	  no	  significant	  other	  cations	  in	  

these	   fluids	   than	   shown	   in	   Table	   A.2,	   and	   (b)	   the	   LA-‐ICP-‐MS	   agree	   with	   NaClequivalent	  

salinities	  to	  better	  than	  10%.	  The	  slightly	  higher	  NaCltotal	  values	  obtained	  by	  LS-‐ICP-‐MS	  

may	   indicate	   that	   more	   Na+	   is	   required	   than	   given	   as	   the	   internal	   standard	   to	   fully	  

couple	  with	  Cl-‐.	   Alternatively,	   it	   is	   feasible	   that	   Cl-‐	   couples	  with	   other	   species	   that	  we	  

have	  not	  considered	  in	  our	  calculations.	  It	  is	  likely	  that	  Cl	  builds	  complexes	  with	  Cu	  and	  

Pb,	  but	  such	  complexes	  would	  not	  affect	  the	  budget	  significantly	  due	  to	  their	  relatively	  

low	   concentrations.	   However,	   due	   to	   the	   fact	   that	   the	   fluid	   inclusions	   are	   hosted	   in	  

sphalerite	  the	  Zn	  composition	  in	  the	  fluid	  inclusions	  is	  at	  that	  stage	  not	  resolvable.	  In	  the	  

case	   of	   the	   CM	   inclusions,	   a	  wider	   range	   of	   NaClLAICPMS	   values	  were	   obtained	   ranging	  
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from	  10.0–29.6	  wt.%	  and	  most	  of	  the	  calculated	  NaClLAICPMS	  values	  are	  between	  15	  and	  

19	  wt.%.	   The	   average	   is	   17.1	   ±	   2.9	  wt.%	  NaClLAICPMS,	  whereas	   the	   values	   from	  micro-‐

thermometry	  measurements	   are	  15.8	  ±	  0.4	  wt.%	  NaCl	   equivalent.	  With	  one	   exception	  

(CM_20),	  all	  of	  the	  micro-‐thermometry	  and	  LA-‐ICP-‐MS	  measurements	  agree	  well.	  	  
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Table	  A.1:	   Compilation	  of	   fluid	   inclusion	  analyses	  by	  LA-‐ICP-‐MS.	   Sodium	  was	  used	  as	  
the	   internal	   standard.	   All	   signals	   are	   matrix	   corrected	   and	   the	   standard	   deviation	   is	  
given	  as	  2	  sigma.	  Rows	   in	  bold	  are	   fluid	   inclusions	  with	  suspected	  solid	  minerals	   (see	  
text	  and	  Fig.	  9).	  
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Table	  A.2:	  Calculated	  NaCl	  wt.%	  based	  on	  anion/cation	  coupling	  and	  Cl	  measured	  by	  
LA-‐ICP-‐MS	  using	  Na	  as	  an	  internal	  standard	  (NaClLAICPMS).	  Salinities	  calculated	  according	  
to	  Bodnar	  (1993)	  based	  on	  final	  ice	  melting	  temperatures	  are	  given	  in	  NaClequi.	  wt.%.	  

	  


