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Figure 4.2: Particle Class Setup dialog box for class A with its initial three filters

The first classification scheme, BDCA, listed groups in order of category abundance
found in the SC34 site sample. Group B included 128 of the 181 images and was listed first
followed by groups D, C, and A with 39, 8, and 6 images respectively. The second order, ABCD,
followed the presentation order of the functional groups in Table 2.5 where the larger
symbiont-bearing taxa are in group A. The last order, DCBA, was the opposite of the second. In
total, 161 particles were classified for all three arrangements as shown in Table 4.10. The
composite accuracy was 80% for software class order BDCA, 75% for order ABCD, and 39%
for order DCBA. Although the composite accuracy of software class order BDCA was the

highest, that of order ABCD was comparable and it also classified specimens in all four software
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classes. Since other sample sites will have different abundances of the four groups, software
class order ABCD was selected as the model template. Also, the initial statistical filters of group
C had the fewest available images, so auto classification could have placed more images in that

software class as images were added and updated filters were employed.

Table 4.10: Auto-classification totals of foraminiferal groups using four classes in three orders

. Class Order | Class Order | Class Order
Group Site SC34 BDCA ABCD DBCA
A - Large Benthic Foraminifers 6 0 19 0
B - Smaller Miliolid Foraminifers 127 145 126 41
C - Other Smaller Foraminifers 9 0 1 0
D - Stress Tolerant Foraminifers 39 16 15 120
Total 181 161 161 161

The composite results of SC34 using software class order ABCD were evaluated to the

group level as shown in Table 4.11. Smaller Miliolid Foraminifers were the most abundant in the

SC34 site sample and the filters utilized in class B accurately classified 108 specimens.

Foraminifers in Group D were the next most abundant and its corresponding software class,

processed last by the auto classification, had an accuracy of 60%. The other two groups

represented approximately 8% of the specimens captured as images and only four were properly

placed. Twenty specimens were not classified.

Table 4.11: Auto-classification accuracy of foraminiferal groups using class order ABCD

Group Site SC34 Classified | # Accurate | % Accuracy
A - Large Benthic Foraminifers 6 19 4 21
B - Smaller Miliolid Foraminifers 127 126 108 86
C - Other Smaller Foraminifers 9 1 0 0
D - Stress Tolerant Foraminifers 39 15 9 60
Unspecified 0 0
Total 181 161 121 75
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Retrospectively, it would have been beneficial to pad encoded file name sequences with
zero characters (e.g., “0001”). For example, I recommend using file names such as
“SC34a0001.tif” to “SC34a0100.tif” rather than “SC34al.tif” to “SC34a100.tif’. To maintain
consistency, file names should avoid encoded categorical or taxonomic references. However,
storing replicated images of similarly identified specimens (e.g., pristine images of Flintinoides
labiosa used for identification purposes) in a designated directory may provide future
advantages. Based upon resolution of technical issues experienced with the initial set of AVI

files, I recommend that AVI files be created with a constant frame rate of ten frames per second.

5.5. Creation and Management of Image Libraries

Camoying and Yniguez (2016) recommended that 10—15 characteristic images per taxon
be taken for phytoplankton libraries created to optimize classification. A range of 40—-100
representative images was suggested for libraries to be utilized with the advanced software
package for VisualSpreadsheet mentioned in section 5.8. These quantities were based on flow
cytometry. The images I used were collected using a microscope camera. The advantage of this
technique was to orient specimens before photographing the image. The software algorithms
used to identify images were based on a single orientation and did not include internal
characteristics. Without a standard orientation, multiple libraries of a given specimen can be used
to create “unique and uniform” image libraries that may improve automated identification (Fluid
Imaging Technologies 2014a). Capturing internal features of images to improve automated
classification is actively being considered by Fluid Imaging Technologies, Inc. (personal

communication 2018). If this enhancement is realized so that foraminiferal features such as
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number of chambers and chamber arrangement are captured, superior automated classification
results could be attained through image library management. Alternatively, flow cytometry
technology could improve to the point where multiple perspectives of a particle are
photographed.

Benthic foraminiferal libraries can also serve researchers as a guide in the process of
classification. For semi-automated identification utilizing a microscope camera, initial libraries
should preferably contain a minimum of 10 images with a target of 40 or more images. Those
images should include one taxon with a single, standard orientation of the most recognizable
perspective. Supplementary orientations should be photographed and kept as a reference, but
should not be mutually incorporated into a morphology-based software library used for
automated classifications because uniformity is an important factor for image recognition.
Unfortunately, in the case of foraminifera, multiple views are typically required for species-level
identification, with such views including both spiral and umbilical sides, where appropriate, as
well as characteristics of the aperture

I recommend that images for the software libraries use a uniform magnification when
possible. For specimens that exceed the image boundaries, separate processing in a similar
manner using a magnification that captures the entire outline of the largest specimen should be

performed.

5.6. Evaluation of Image Recognition on Benthic Foraminifers
After converting the library sample to a VisualSpreadsheet list file, the first goal was to

see if the software could identify a foraminiferal species. A test library of Archaias angulatus
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with images of large, medium, and small specimens was created to evaluate the software’s ability
to select them from the entire list file. Applying the filter “Like Library Particles”, whether value
based or statistically based, selected more images than the number of A. angulatus images in the
list file. To attain more uniformity (as recommended by Mr. Nelson, personal communication
2017), the library was partitioned by specimen size. Selected images based on the libraries of
medium- and large-sized 4. angulatus adequately distinguished the limited number of larger
specimens in the sample. Smaller 4. angulatus were not adequately distinguished from many
other specimens of similar size. The spiral growth pattern and chambers typically seen in A.
angulatus specimens were observable, which made the images easily identifiable to myself and
other researchers, but no software metrics were associated with these characteristics. Results of
applying a filter using libraries of other species, both collectively and based on size, were similar.
Results from value-based filters were not compared to those from statistically-based filters.
Value-based filters are associated with direct measurements of particles and more narrowly
interpreted. Statistically-based filters, on the other hand, employ a model particle derived from a
user provided set and then they score the similarity of each particle in the entire set. Tolerances
can be applied to available fields as well as to filter score.

Genus-level libraries, as well as libraries for several categories such as functional group,
were created to determine if VisualSpreadsheet could accurately classify more general
foraminiferal groupings. Not surprisingly, the most abundant genus, Quinqueloculina, had the
highest auto-classification quantity and accuracy. When combined with other genera, the large
number of specimens selected earliest as software class Q - Quinqueloculina limited the

opportunity for VisualSpreadsheet to accurately classify other genera in the classification
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Figure B.1: A) Master VisualSpreadsheet library of Archaias angulatus images;
B-D) VisualSpreadsheet libraries of large, medium, and small specimens
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Table B.1: Species image libraries

VisualSpreadsheet Library Group Specimens Images
Archaias angulatus A 34 74
Flintinoides labiosa B 26 80
Triloculina trigonula B 17 51
Quinqueloculina candeiana B 15 46
Quinqueloculina linneiana B 14 42
Pseudotriloculina rotunda B 12 36
Miliolinella circularis B 11 32
Cycloforina sidebottomi B 6 19
Quinqueloculina crassa B 6 18
Triloculina bermudezi B 6 18
Haynesina germanica D 6 18
Quinqueloculina impressa B 5 15
Quinqueloculina poeyana B 5 15
Cribroelphidium poeyanum D 3 9
Palmerinella palmerae C 3 10
Quinqueloculina bicostata B 3 9
Triloculina oblonga B 3 9
Ammonia tepida D 2 7
Elphidium discoidale D 2 6
Haynesina depressula D 2 6
Quinqueloculina bosciana B 2 7
Quinqueloculina costata B 2 7
Quinqueloculina lamarckiana B 2 6
Quinqueloculina striata B 2 6
Quinqueloculina tipswordi B 2 6
Triloculina variolata B 2 6
Broeckina orbitolitoides A 1 2
Elphidium advenum D 1 3
Elphidium galvestonense D 1 3
Miliolinella suborbicularis B 1 3
Miliolinella subrotunda B 1 2
Pyrgo williamsoni B 1 3
Quinqueloculina bicarinata B 1 3
Quinqueloculina laevigata B 1 3
Wiesnerella auriculata B 1 3
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Table B.2: Species image libraries based on size parameter, Area Based Diameter (ABD)

VisualSpreadsheet Library ABD Range (um?) Images
Archaias angulatus - XLMS 10,000 1,100,000 57
Archaias angulatus - X 750,000 1,100,000 12
Archaias angulatus - LMS 10,000 750,000 45
Archaias angulatus - L 350,000 750,000 6
Archaias angulatus - M 100,000 350,000 21
Archaias angulatus - S 10,000 100,000 18
Flintinoides labiosa - L 25,000 115,000 58
Flintinoides labiosa - M 9,000 25,000 16
Flintinoides labiosa - S 2,000 9,000 6
Triloculina trigonula - L 27,000 100,000 20
Triloculina trigonula - M 11,000 27,000 15
Triloculina trigonula - S 2,000 11,000 16
Quinqueloculina candeiana - L 48,000 100,000 17
Quinqueloculina candeiana - M 26,000 48,000 19
Quinqueloculina candeiana - S 7,000 26,000 10
Quinqueloculina linneiana - L 30,000 100,000 8
Quinqueloculina linneiana - M 10,000 30,000 18
Quinqueloculina linneiana - S 2,000 10,000 16
Pseudotriloculina rotunda - M 50,000 115,000 17
Pseudotriloculina rotunda - S 10,000 50,000 19
Miliolinella circularis - M 10,000 50,000 24
Miliolinella circularis - S 2,000 10,000 8
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Table B.3: Genus image libraries

VisualSpreadsheet Library Group Specimens | Available Images
(partitions) Images
Quinqueloculina B 65 198 74
- large 30
- medium 20
- small 24
Archaias A 34 74 45
- large 6
- medium 21
- small 18
Triloculina B 29 87 68
- large 18
- medium 15
- small 35
Flintinoides B 26 80 53
- large 35
- medium 12
- small 6
Miliolinella B 13 37 37
- medium 24
- small 13
Pseudotriloculina B 12 36 25
- medium 11
- small 14
Haynesina D 8 24 16
Cycloforina B 6 19
Elphidium D 6 18
Cribroelphidium D 3 9
Palmerinella C 3 10
Ammonia D % 7
Broeckina A 1 2
Pyrgo B 1 3
Wiesnerella B 1 3
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Table B.4: Group image libraries and hyaline surface texture image library

VisualSpreadsheet Library Group Specimens | Available Images
Images
Large Benthic Foraminifers A 35 76 36
> 400,000 pm? - large 8
> 100,000 pm? - medium 14
> 20,000 um? - small 14
Smaller Miliolid Foraminifers B 153 463 140
> 50,000 pm? - large 34
> 20,000 pm? - medium 46
- small 60
> 7,500 pm? - small-a 45
> 2,500 pm? - small-b 15
Other Smaller Foraminifers C 3 10 8
> 20,000 pm? - medium 2
> 5,000 um? - small 6
Stress Tolerant Foraminifers D 19 58 30
> 7,500 pm? - medium 18
> 2,500 pm? - small 12
Hyaline Surface Texture 22 68 38
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Appendix C: Protocol for Springs Coast Samples

. Procedures for Washing and Picking Sediments for Foraminifers

Take a sample out of the freezer to thaw.
Each sample will be divided into 4 parts:

1. For grain-size analysis and foraminifers counts

2. For “live” foram assemblage analysis (stained)

3. Return to freezer for later analysis of organic components
4. Return to freezer in case an analysis needs to be redone

A) Remove several samples from the freezer and allow to thaw just enough so the sample can be
subdivided. Divide with quartering tool, using spatula to put one half of a quarter portion onto a

labeled filter paper, and the rest into a 63 um mesh sieve. Return samples to freezer (for 2-3-4

above).

1) Weigh a labeled coffee filter then place the subsample on the labeled coffee filter in the hood

to dry overnight.

Sediment Analysis

B) Start a blank data sheet for the sediment subsample.

2) Weigh dried subsample, recording weight of sample+filter.

3) Place dry subsample in beaker.

4) Weigh and record weight of the dry empty filter, subtract weight from sample+filter weight.
5) Add deionized water (DIW) to beaker with dry subsample and place in ultrasound (containing
enough DIW to stabilize beaker) for 5 minutes to disaggregate.

6) Wash with DIW over a 63 um mesh sieve to remove the mud.

7) Wash subsample with a squirt bottle into the labeled coffee filter and dry again in the hood.

C) The dry sand-sized fraction is then separated by grain size:
8) Weigh remaining sediment and record as “uncorrected sand fraction”
9) Weigh each of the sieves (2 mm — pan), recording weights on sieve mass section of data sheet.
10) Place subsample into the tower of sieves and set on shaker for 10 minutes at medium setting.
11) Reweigh each sieve with retained sediment, recording weights in the sediment+sieve section
of data sheet.
Weight of mud in the “pan” must be added to the weight of the mud washed out;
i.e., difference between weight of original dry subsample and the weight of washed subsample.
Weight-percent of each size fraction is then calculated and the median phi size is determined.
12) Retain the sediment contained in the sieves (mud in pan can be discarded) and place into a
whirl-pak bag labeled with the sample name and “sediment portion”.
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Picking and Archiving

D) The sediments in the 63 um mesh sieve are cleaned & dried as previously described in step B
and then are ready for picking, or the cleaned sediments in the whirl-pak bag noted in step C can
be picked (sediment archive is finished).

e Thoroughly mix the dry subsample and take =~ 1 gram of sediment from subsample.

e From this one gram, measure out increments of sediment of approximately 0.100 grams
onto a pre-weighed tray and weigh, recording the weight of the sediment to be examined,
i.e., sediment weight = tray+sediments - tray weight.

e Sprinkle this amount over a gridded tray, and examine under a stereomicroscope for
foraminifers. Pick all foraminiferal specimens using a fine paintbrush onto a pre-weighed
“holding” tray (e.g., tray having a brushed metal surface).

e Set aside picked sediment and repeat previous step until 200 foraminifers are collected,
completing the picking of the current tray.

e Weigh the “holding” tray with the forams, recording the weight of forams picked;

i.e., foram weight = tray+forams - “holding” tray weight.
Weight-percent of forams is calculated: foram weight +~ X(examined sediment weights);
i.e., foram weight + (foram weight + picked sediment weight).

E) Photograph foraminifers using the AxioCam software.
e Photograph multiple views of a foraminifer (4.0x magnification) for the image library.
Foraminifer is then coated with water-soluble glue and placed onto the labeled slide.
or
e Group foraminifers of similar size and glue them with water-soluble glue onto the labeled
slide. Photograph foraminifers (4.0x magnification) for site samples.

The goal is 150-200 foraminifers; if this is not obtained in the first portion, the procedure is
repeated with subsequent weighed subsamples until a total of 150-200 specimens are isolated or
until the 1 gram of sediment is examined. If the 150-200 foraminifers are obtained and the
sediment placed on the gridded tray has not been entirely examined, that measured amount of
sediment MUST be continued to be picked for foraminifers until completed, no matter how
many foraminifers over 150 are collected. Once the sample has been completely processed, place
the whole gram into a whirl-pak bag labeled with the sample name and “foram sample”.
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I1.  Trichloroethylene (C2HCl3) procedure for separating foraminifers from sediment

Utilize CoHCIl; from the bottle labeled “used” first, obtaining more from “new’ bottle as needed.
* Perform work involving trichloroethylene in a hood and wear latex gloves!

1) Label one filter paper “float” with the sample ID

& second filter paper “residual” with the sample ID._
N

2) Label two 300 ml beakers “float” & “residual” Y (!

tall enough to contain the stem of a glass (or metal) S — & o/
funnel so it rests above the bottom of the beaker

(Figure C.1), which will allow the trichloroethylene

to collect there. Hoat resicual

3) Fold and insert each filter paper into a funnel,
and then place each into their respective beaker.

4) Place the dried sediment sample into a separate

beaker. Figure C.1: Two labeled beakers set up for
the trichloroethylene procedure

5) Put on latex gloves and take the three beakers

to the hood. So the solution does not saturate the forams, work promptly and carefully. Pour

some trichloroethylene into the beaker with the sample & gently swirl, and then decant solution

with floating particles into the “float” apparatus. Repeat 2-3 times, ensuring no scum is left on

the sides of the beaker. Decant remainder of the particles into the “residual” apparatus.

6) Pour excess C2HCls from the beakers into the bottle labeled “USED trichloroethylene” for
future use. Let the beakers & filter paper dry before removing them from the hood. Float
sample (F-sample) and residual sample (R-sample) are now ready to be picked (or stored).

7) Weigh and record both unpicked samples, subtracting their filter paper weight. Place
F-sample on a gridded tray. Select random squares and pick each of them completely until 200
forams are collected, also picking the last square in its entirety. Place R-sample on a gridded
tray. Select the same squares as the F-sample and pick each of them completely. Weigh and
record both picked samples, subtracting their tray weight.

&3


https://en.wikipedia.org/wiki/Trichloroethylene

Appendix D: Grain-Size Analysis

Grain-size and cumulative grain-size percentages are presented in Table D.1 and Table

D.2 respectively.

Table D.1: Grain-size analysis of the Florida Springs Coast sample sites

Phi sizes

-1 0 1 2 3 4 >4
Sample | Sample >2 >1 > 0.5 >0.25 | >0.125 | > 0.063 | <0.063

1)) wt. (g) mm mm mm mm mm mm mm
SC034 7.407 6.63% | 9.25% | 8.68% | 6.25% | 34.22% | 17.96% | 17.01%
SC040 9.112 481% | 721% | 521% | 5.09% | 50.26% | 16.31% | 11.11%
SC046 7.350 4.20% | 2.23% | 2.29% | 3.63% | 39.71% | 23.90% | 24.03%
SC052 | 10.589 0.00% | 0.01% | 0.12% | 0.70% | 73.90% | 21.42% | 3.85%
SC088 | 13.721 7.28% | 11.73% | 11.96% | 8.63% | 36.73% | 19.73% | 3.94%
SC094 4.467 2.53% | 7.07% | 20.17% | 20.21% | 38.93% | 5.78% | 5.31%
SC100 6.446 324% | 5.41% | 14.04% | 22.39% | 32.14% | 10.81% | 11.96%
SC106 7.283 394% | 5.59% | 11.99% | 15.63% | 31.18% | 20.14% | 11.53%
SC135 9.745 3.06% | 3.86% | 3.96% | 5.41% | 25.44% | 45.22% | 13.05%
SC141 4.382 10.57% | 2.81% | 6.16% | 16.34% | 24.40% | 16.00% | 23.73%
SC147 3.255 4.39% | 6.64% | 26.42% | 27.53% | 15.70% | 6.79% | 12.53%
SC159 3.756 31.10% | 12.41% | 22.26% | 15.23% | 6.68% | 3.17% | 9.16%
SC165 7.403 6.12% | 3.50% | 6.44% | 13.37% | 42.69% | 18.11% | 9.77%
SC177 | 19.441 0.61% | 2.41% | 4.58% | 7.34% | S1.77% | 26.67% | 6.62%

Median grain size for each sample is highlighted
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Table D.2: Cumulative grain-size analysis of the Florida Springs Coast sample sites

Phi sizes

-1 0 1 2 3 4 >4
Sample | Sample >2 >1 >0.5 >0.25 | >0.125 | >0.063 | <0.063

ID wt. (2) mim mm mim mm mm mm min
SC034 7.407 6.63% | 15.88% | 24.56% | 30.81% | 65.03% | 82.99% | 100.0%
SC040 9.112 4.81% | 12.02% | 17.23% | 22.32% | 72.58% | 88.89% | 100.0%
SC046 7.350 420% | 6.43% | 8.72% | 12.35% | 52.06% | 75.96% | 100.0%
SC052 | 10.589 0.00% | 0.01% | 0.13% | 0.83% | 74.73% | 96.15% | 100.0%
SC088 | 13.721 7.28% | 19.01% | 30.97% | 39.60% | 76.33% | 96.06% | 100.0%
SC094 4.467 2.53% | 9.60% | 29.77% | 49.98% | 88.91% | 94.69% | 100.0%
SC100 6.446 324% | 8.65% | 22.69% | 45.08% | 77.22% | 88.03% | 100.0%
SC106 7.283 3.94% | 9.53% | 21.52% | 37.15% | 68.33% | 88.47% | 100.0%
SC135 9.745 3.06% | 6.92% | 10.88% | 16.29% | 41.73% | 86.95% | 100.0%
SC141 4.382 10.57% | 13.38% | 19.54% | 35.88% | 60.28% | 76.28% | 100.0%
SC147 3.255 4.39% | 11.03% | 37.45% | 64.98% | 80.68% | 87.47% | 100.0%
SC159 3.756 31.10% | 43.51% | 65.77% | 81.00% | 87.68% | 90.85% | 100.0%
SC165 7.403 6.12% | 9.62% | 16.06% | 29.43% | 72.12% | 90.23% | 100.0%
SC177 | 19.441 0.61% | 3.02% | 7.60% | 14.94% | 66.71% | 93.38% | 100.0%

Median grain size for each sample is highlighted
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Appendix E: Original Classification for Testing VisualSpreadsheet Software

The outline for the VisualSpreadsheet™ classification template used to generate the initial
results is presented in Table E.1. All initial images originated from specimens found in the site

sample, LibSC34, designated solely for the original software libraries and associated filters.

Table E.1: VisualSpreadsheet classification template

Position Class Name Statistical Filters Initial # of Images
1 A - Large Benthic GroupA-M 14
GroupA-L 8
2 B - Smaller Miliolid Group B - S 60
Group B -M 46
GroupB -L 34
3 C - Other Smaller Group C - S 6
Group C-M 2
4 D - Stress Tolerant Group D - S 12
Group D -M 18
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Appendix F: Example of Archaias angulatus data from site SC120

The A. angulatus images captured by VisualSpreadsheet” and manually classified are
illustrated in Figure F.1. Summary data are shown in Table F.1, but data for Sphere Complement,
Sphere Count, Sphere Unknown, and Sphere Volume were omitted because all of those values
were zero. Data for each specimen were also available. In this example, no images were removed
from the c, including specimens that were not completely traced by the software. Researchers

should specify the acceptable tolerances a priori.

Figure F.1: A-C) A. angulatus images in the VisualSpreadsheet classification for site SC120
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Table F.1: Summary data of 4.

angulatus in the VisualSpreadsheet classification for site SC120

List Name SC120.1st

Classification SC120 Large Benthic Foraminifers

Class Archaias angulatus

Count 64

Particles / ml 6356

Summary Stats Mean Min Max StdDev % CV
Area (ABD) 1.51E+05 8328.17 6.28E+05 1.55E+05 102.65
Area (Filled) 1.58E+05 8437.75 6.73E+05 1.66E+05 104.63
Aspect Ratio 0.8 0.58 0.97 0.09 11.16
Capture X 552.38 251 1121 262.13 47.45
Capture Y 362.03 0 793 192.71 53.23
Circle Fit 0.53 0 0.8 0.21 40.48
Circularity 0.5 0.1 0.81 0.17 33.25
Circularity (Hu) 0.94 0.75 0.99 0.05 5.26
Compactness 2.44 1.24 10.36 1.57 64.35
Convex Perimeter 1306.86 357.12 3064.97 702.27 53.74
Convexity 0.94 0.78 0.99 0.05 4.99
D[3 2](ABD) 594.55 102.97 894.43 203.96 343
D[3 2](ESD) 636.59 111.99 973.75 223.12 35.05
D[4 3](ABD) 664.52 102.97 894.43 182.97 27.53
D[4 3](ESD) 714.79 111.99 973.75 203.51 28.47
Diameter (ABD) 384.73 102.97 894.43 210.62 54.75
Diameter (ESD) 414.27 111.99 973.75 223.54 53.96
Diameter (FD) 392.69 103.65 925.93 217.24 55.32
Edge Gradient 31.92 17.22 61.43 9.55 29.92
Elapsed Time 2.69 0 5.9 1.47 54.61
Elongation 5.36 1 30.52 5.04 94.04
Fiber Curl 0.65 0 2.91 0.56 86.23
Fiber Straightness 0.67 0.26 1.33 0.21 30.48
Geodesic Aspect Ratio 0.3 0.03 1 0.2 66.58
Geodesic Length 727.94 97.04 1995.16 394.98 54.26
Geodesic Thickness 184.8 34.23 529.56 121.52 65.76
Image Height 502.39 137 1080 255.88 50.93
Image Width 518.13 146 1190 280.96 54.23
Intensity 107.31 80.47 128.21 10.89 10.14
Length 452.89 127.77 1080.48 239.84 52.96
Particles Per Chain 1 1 1 0 0
Perimeter 1825.48 388.15 4582.47 943.68 51.69
Roughness 1.42 1.09 2.75 0.31 22.16
Sigma Intensity 19.5 12.5 26.7 3.5 17.93
Sum Intensity 2.41E+07 1.29E+06 9.43E+07 2.39E+07 99.04
Symmetry 0.65 0.02 0.9 0.19 28.31
Transparency 0.08 0.02 0.2 0.04 54.17
Volume (ABD) 5.99E+07 5.72E+05 3.75E+08 8.72E+07 145.58
Volume (ESD) 7.39E+07 7.35E+05 4.83E+08 1.09E+08 148.02
Width 367.36 88.9 887.78 207.24 56.41
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