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Traditional picking

Pick 7 Arrange




ldentification

Requires skill developed over years

Novice Expert

familiar with > 100
genera or species

Identified using pictures using electronic using available
dichotomous key resources

Genera 57 of 60 56 of 60 60 of 60
species 7 of 57 14 of 56 30 of 60
time 2 hours 3 hours 1.5 hours

estimated correct TBD TBD > 95%



The Big Idea

Add sediment containing
foraminifera

Machine sorts &
processes particles

Software generates data
which allows writing
detailed Thesis




Imaging Instruments

FlowCam® VS Series
(2 um to 2 mm particles)

Output from sediment sample
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Property Shown: Diameter (ABD)



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
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Imaging Instruments

Zeiss AxioCam MRc5

(5 megapixel digital microscope camera)

Magnification
20 x

focused on largest foram




Imaging Instruments

Zeiss AxioCam MRc5

(5 megapixel digital microscope camera)

Magnification
25 x

focused on largest foram




Imaging Instruments

Zeiss AxioCam MRc5

(5 megapixel digital microscope camera)

Magnification
32 X

focused on mid-sized foram




Imaging Instruments

Zeiss AxioCam MRc5

(5 megapixel digital microscope camera)

Magnification
40 x

focused on mid-sized foram




Imaging Instruments

Zeiss AxioCam MRc5

(5 megapixel digital microscope camera)

Magnification
40 x

focused on smallest foram




Imaging Instruments

Zeiss AxioCam MRc5 Additional set of images taken
(5 megapixel digital microscope camera) for Iarger specimens

20 x

Archaias angulatus




Micropaleoslide arrangement

Library images from sites Sampling site images
* 1+ slides per site * 1slide per site
* 1 foraminifera per grid 1+ forams per grid

» Several views photographed <« 1/4 of grid utilized with
forams grouped by size
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Combining AxioCam pictures with
FlowCam image processing software

images VisualSpreadsheet




VisualSpreadsheet output

&3 View 260-093110.Ist s O %

Setup Tools Preferences Helg File Edit Sort Filter Statistics Show Preferences
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y > Particle ID
5 5 B Area (ABD)
] 5 J Area (Filled)
3 21 o
] E Aspect Ratio X
F) g - Biovolume (Cylinder) 145640
- Biovolume (P. Spheroid) 2.11e+0
= Biovolume (Sphere) 2
Calibration Factor )
0.0 ” ’ ‘ ‘ 0.0 Diameter (ABD) o
10 480 950 10 480 950 | Diameter (ESD)
Diameter (ABD) Diameter (ABD) Geodesic Aspect Ratio
Geodesic Length
Count 1545 of 1545| Efficiency NA| Start Time 2016-09-16 09:31:| Geodesic Thickness
Particles / ml 10928 | PPI 1.01| Sampling Time 2min52s
Length
Summary Stats  Fiters  Context Summary Perimeter
Roughness
Summary Stats Mean Min Max StdDev % CV A Symmetry
Area (ABD) 18366.82 315.87 3.964e+05 31722.01 172.71 Volume (ABD)
Area (Filled) 18877.02 315.87 4.349e+05 33634.80 178.18 =
Aspect Ratio 0.62 0.12 099 017 269 Volume (ESD)
Biovolume (Cylinder) ~ 1.427e+06 71668 8.568e+07 5.254e+06 368.09 Width
Biovolume (P. Spheroid) 3.236e+06 2569.84 2.076e+08 1.203e+07 371.86
Biovolume (Sphere) 3.222e+06 4223.15 1.877e+08 1.113e+07 345.44
Diameter (ABD) 125.87 20.05 710.40 86.85 69.00
Diameter (ESD) 148.89 22.69 792.32 96.44 64.77
Geodesic Aspect Ratio 0.26 0.00 1.00 0.23 89.23
Geodesic Length 342.22 28.37 3738.73 426.13 124.52
Geodesic Thickness 51.77 2.06 374.42 38.18 73.75
Length 178.67 27.05 836.00 108.11 60.51
Perimeter 787.99 87.22 7488.84 863.86 109.63
Roughness 1.52 0.85 5.98 0.57 37.62
Symmetry 0.56 0.01 0.95 0.21 37.92
Volume (ABD) 3.222e+06 4223.15 1.877e+08 1.113e+07 345.44
Volume (ESD) 4.837e+06 6119.26 2.604e+08 1.549e+07 320.27 =
Satelite] Saved Total: 1545 Selected: 1 Sort: Diameter (ABD) Classified: 0




Refinement

. Initial classification and measurements
systematically made by software

. Manual post-processing: image rejection,
identification overrides, etc.

. Library grows, helping improve processing of
subsequent foraminiferal samples

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



Potential Applications &
Considerations

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

* HOW: using trichloroethylene (TCE) separation
technique to provide foraminiferal samples for
bulk processing

 SOFTWARE: other programs (e.g. SIPPER) may
make finer determinations, provide different

data, etc.



Summary

Broeckina
orbitolitoides

* |dentification efficiency
* Consistency
* Error reduction

 Additional data

e Standardized characterization
(e.g. length)

* Digitization
* Accessibility
* Global sharing
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Questions



Thank you!

Christian H Gfatter
+1(312) 321-1777
cgfatter@mail.usf.edu




