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Florida	  Springs	  Coast	  
	  



Tradi&onal	  picking	  
Pick	   Arrange	   Store	  



Iden&fica&on	  

Novice	  

	  	  

Expert	  

familiar	  with	  >	  100	  
genera	  or	  species	  	  	  

Iden"fied	   using	  pictures	   using	  electronic	  
dichotomous	  key	  

using	  available	  
resources	  

Genera	   57	  of	  60	   56	  of	  60	   60	  of	  60	  

species	   7	  of	  57	   14	  of	  56	   30	  of	  60	  

&me	   2	  hours	   3	  hours	   1.5	  hours	  

es&mated	  correct	   TBD	   TBD	   >	  95%	  

	  	  

Requires	  skill	  developed	  over	  years	  



The	  Big	  Idea	  

SoSware	  generates	  data	  
which	  allows	  wri&ng	  

detailed	  Thesis	  

Add	  sediment	  containing	  
foraminifera	  

Machine	  sorts	  &	  
processes	  par&cles	  



Imaging	  Instruments	  
FlowCam®	  VS	  Series	  
(2	  µm	  to	  2	  mm	  par&cles)	   Output	  from	  sediment	  sample	  

Images	  selected	  as	  forams	  



Imaging	  Instruments	  
ZooSCAN	  
(liquid	  zooplankton)	   Images	  of	  11	  forams	  

using	  the	  lower	  light	  	  



Imaging	  Instruments	  
ZooSCAN	  
(liquid	  zooplankton)	   Images	  of	  11	  forams	  

using	  the	  upper	  light	  	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Archaias	  angulatus	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Magnifica&on	  

20	  x	  
focused	  on	  largest	  foram	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Magnifica&on	  

25	  x	  
focused	  on	  largest	  foram	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Magnifica&on	  

32	  x	  
focused	  on	  mid-‐sized	  foram	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Magnifica&on	  

40	  x	  
focused	  on	  mid-‐sized	  foram	  



Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	   Magnifica&on	  

40	  x	  
focused	  on	  smallest	  foram	  



Addi&onal	  set	  of	  images	  taken	  
for	  larger	  specimens	  

Imaging	  Instruments	  
Zeiss	  AxioCam	  MRc5	  
(5	  megapixel	  digital	  microscope	  camera)	  

40	  x	  
Archaias	  angulatus	  

20	  x	  
Archaias	  angulatus	  



•  1	  slide	  per	  site	  
•  1+	  forams	  per	  grid	  
•  1/4	  of	  grid	  u&lized	  with	  

forams	  grouped	  by	  size	  

Micropaleoslide	  arrangement	  

Library	  images	  from	  sites	  

•  1+	  slides	  per	  site	  
•  1	  foraminifera	  per	  grid	  
•  Several	  views	  photographed	  

Sampling	  site	  images	  



Combining	  AxioCam	  pictures	  with	  
FlowCam	  image	  processing	  soSware	  

images	   VisualSpreadsheet	  

AVI	  anima&on	  



VisualSpreadsheet	  output	  



Refinement	  

1.  Ini&al	  classifica&on	  and	  measurements	  
systema"cally	  made	  by	  soOware	  

2.  Manual	  post-‐processing:	  image	  rejec&on,	  
iden&fica&on	  overrides,	  etc.	  

3.  Library	  grows,	  helping	  improve	  processing	  of	  
subsequent	  foraminiferal	  samples	  

4.  Digital	  data	  (images	  &	  records)	  can	  be	  shared	  
and	  backed-‐up	  (physical	  specimens	  archived)	  



•  SOFTWARE:	  other	  programs	  (e.g.	  SIPPER)	  may	  
make	  finer	  determina&ons,	  provide	  different	  
data,	  etc.	  

•  WHAT:	  heavy	  mineral	  sands	  (e.g.,	  in	  ancient	  beach	  sands),	  
diatoms,	  ostracods,	  &	  other	  opaque	  organisms	  

•  HOW:	  using	  trichloroethylene	  (TCE)	  separa&on	  
technique	  to	  provide	  foraminiferal	  samples	  for	  
bulk	  processing	  

Poten&al	  Applica&ons	  &	  
Considera&ons	  



Summary	  
Broeckina	  

orbitolitoides	  

•  Addi"onal	  data	  
•  Standardized	  characteriza&on	  
(e.g.	  length)	  

•  Iden"fica"on	  efficiency	  
•  Consistency	  
•  Error	  reduc&on	  

•  Digi"za"on	  
•  Accessibility	  
•  Global	  sharing	  
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Ques&ons	  
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