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The	  CollaboraNve	  Project	  
Scripps-‐ASU-‐LSU	  

•  Mussel	  larvae	  growth	  experiments	  
•  Elemental	  changes	  (LA-‐ICPMS)	  
•  Uranium	  isotopes	  (MC-‐ICPMS)	  
•  Calcium	  isotopes	  (MC-‐ICPMS)	  
•  B	  isotopes	  (SIMS)	  	  	  
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The	  CollaboraNve	  Project	  
•  Rearing	  Mussel	  Larvae	  (Scripps)	  

Frieder	  et	  al.,	  2014	  



Boron	  Work	  -‐	  SIMS	  
•  InstrumentaNon	  Cameca	  IMS	  6f	  at	  ASU	  

Rollion-‐Bard	  and	  Blamart,	  2014	  



Boron	  Work	  -‐	  SIMS	  
•  InstrumentaNon	  Cameca	  6f	  at	  ASU	  
•  Problems:	  IMF	  and	  low	  precision	  
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LA-‐ICPMS:	  Elemental	  proxies	  
	  
	  



Mussel	  Larvae	  
•  100	  µm,	  2%,	  10	  HZ,	  30	  shots	  
•  DW:	  0.01	  11B,	  0.01	  43Ca	  
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Frieder	  et	  al.,	  2014	  

•  Thermo	  Element	  2	  
ICP-‐MS	  (low-‐
resoluNon	  mode)	  
with	  a	  New	  Wave	  
Research	  UP-‐213	  
laser	  ablaNon	  unit	  
(at	  the	  University	  of	  
California	  Santa	  
Barbara)	  

•  30-‐μm-‐long	  by	  80-‐
μm-‐wide	  line	  at	  40%	  
power,	  10	  Hz,	  and	  8	  
μm/s	  scanning	  speed	  

•  SoluNon-‐based	  
dissolved	  CaCO3	  
reference	  material	  
(OTO),	  and	  two	  solid	  
standards,	  NIST	  612	  
and	  USGS	  MACS3	  
CaCO3	  standard	  



MC-‐ICPMS:	  Ca	  Isotopes	  
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Future	  direcNons	  
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surface	  temperature,	  deoxygenaNon,	  ocean	  acidificaNon,	  and	  
nutrient	  enrichment	  on	  coastal	  water	  quality	  and	  oyster	  
health	  
Lead-‐PI:	  Sibel	  Bargu	  
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Standards:	  NIST612	  
•  Commonly	  used	  
•  Readily	  available	  
•  Not	  matrix	  matched	  for	  CaCO3	  
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Standards:	  MACS-‐3	  
•  “Matrix	  matched”	  
•  Low	  boron	  concentraNon	  
•  Heterogeneous	  
	  

Hemming	  and	  Hanson,	  1992	  	  



Conclusions	  
•  Progress:	  LA-‐ICPMS	  can	  be	  used	  for	  the	  analysis	  
of	  (some)	  trace	  elements	  in	  single	  shell	  bivalve	  
larvae	  to	  trace	  pH	  exposure	  history	  (esp.	  U)	  

•  Pilalls:	  B	  and	  Ca	  isotopes	  do	  not	  work	  
•  Future	  direcNons:	  ComparaNve,	  mulN-‐stressor	  
studies	  needed	  across	  different	  taxa	  

•  Future	  direcNons:	  Ecosystem	  response	  using	  
“deep	  Nme”	  studies	  

•  (Progress	  needed:	  Appropriate,	  readily	  available	  
standards	  are	  needed)	  
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