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ABSTRACT 

Impact spherule layers form from large impact events, which vaporize target rock 

and meteorite material which subsequently condenses into spherical ejecta particles 

termed spherules. Spherule layers can be deposited on global scales, making them 

exceptional stratigraphic markers, and are especially relevant to Archean rocks that were 

deposited during a time when Earth experienced a higher frequency of bombardment. 

This study uses petrographic imaging methods and considers a sequence of four impact 

events deposited from 3.47-2.49 Ga, which have been correlated between the Pilbara 

Craton of Western Australia (WA) and the Kaapvaal Craton of South Africa (SA), to 

assess temporal and spatial changes in spherule size distribution as a means to evaluate to 

relative distance between the cratons and the history of tectonic spreading between them. 

Thin sections of 55 samples from the nine spherule layers associated with these four 

impacts were photographed in their entirety and all the spherules counted and measured 

for short and long axis to calculate a representative diameter. It is found that the average 

difference in spherule diameter increased through time (3.47 Ga event: 26 µm, 2.63 Ga 

event: 66 µm, 2.57 Ga event: 123 µm, 2.49 Ga event: 207 µm). Spherule size distribution 

graphs yield similar findings, and each correlated spherule layer for an impact event has a 

range within 200 µm (3.47 Ga Western Australia: 1338 µm, 3.47 Ga South Africa: 1141 

µm, 2.63 Ga WA: 1510 µm, 2.63 Ga SA: 1409 µm, 2.63 Ga WA: 1365 µm, 2.57 Ga WA: 

911 µm, 2.57 Ga SA: 966 µm, 2.47 Ga WA: 1203 µm, 2.47 Ga SA: 1206 µm). Other 

potential influences on spherule diameter, such as petrologic type, depositional 

environment, bed thickness, and impactor size, have also been ruled out as controlling 

this difference in spherule diameter. These observed changes through time thus implicate 
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a corresponding change in distance from the impact site, and using this as a proxy for 

relative distance suggests that the Pilbara and Kaapvaal Cratons were progressively 

spreading from 3.47-2.49 Ga. This study concludes that the Pilbara and Kaapvaal Cratons 

were oriented as a ñVaalbaraò supercontinent during the Paleoarchean, but had spread 

into individual landmasses by the Neoarchean, and provides invaluable evidence for plate 

tectonic activity during this phase of Earthôs history.   
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CHAPTER 1 

INTRODUCTION  

The Archean Eon, spanning from approximately 4.0 to 2.5 billion years ago, was 

a time of immense change for the Earth. This Eon is understood by some of the oldest 

preserved rocks recognized, and the evolving oceans and atmospheres of the Archean 

witnessed the rise of life itself. The Archean was also subject to a suite of conditions 

unlike those experienced today, with a key difference being that there was an elevated 

input of extraterrestrial material to the Earth in the form of asteroid impacts; this 

heightened frequency of impacts is commonly referred to as the Late Heavy 

Bombardment (LHB), a phenomenon that occurred in the developing solar system and 

remarkable for its delivery of large impactors to the inner solar system (Bottke and 

Norman, 2017). Whereas the specifics of the LHB are debated, with explanations ranging 

from a new input of rocky material caused by gas giant migration to the recorded end of a 

declining late accretionary history, the fact remains that there were more large impact 

events taking place in the Archean than there are in more recent geologic history (i.e. 

Worsham and Kleine, 2021). 

 The elevated rate of global scale impacts during the Archean resulted in the 

large-scale deposition of numerous impact spherule layers, which can provide insights 

into the impact itself as well as the context of the terrestrial landscape. Impact spherule 

layers form by result of large impacts from bolides larger than ten kilometers in diameter, 

which upon impact will melt and vaporize silicate material and then eject that material 

into the atmosphere. This vaporized material then condenses as spherical particles, 

termed spherules, which fall back to the Earth and may be deposited on a global scale 
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(Simonson and Glass, 2004; Johnson and Melosh, 2012). These spherules form as near-

spherical sand-sized grains and preserve information about the impact event that formed 

them. In many cases, spherule layers are the only insight we might have into these 

ancient impact events, as the craters formed during the original impact have been lost to 

time and its ongoing unrelenting processes, especially on the Earthôs geologically active 

surface (Simonson and Glass, 2004). Fortunately, there are as many as 36 Archean 

spherule layers recognized today, although this number surely reflects multiple deposits 

caused by the same impact event in some cases (Koeberl et al., 2024). Spherule layers do 

more than just indicate and help describe an impact event, and by virtue of being 

deposited globally for the especially large events these layers serve as excellent 

stratigraphic markers and may be correlated across great distances. This stratigraphic 

utility extends the application of spherule layer research into branches of geology beyond 

just impact processes alone and is the foundation of the work presented here.  

Characterizing spherules presents challenges, as there is a diversity of 

compositions and textures that these particles display, but certain generalizations can be 

made. It is recognized that large impacts form two distinct variations of spherules: 

spherules proximal to the impact represent ballistic melt droplets, while distal spherules 

form as condensate from rock vaporized and ejected by the impact (Sweeney and 

Simonson, 2008). The distinction between these two spherule types has been noted and 

termed by Glass and Burns (1988) as microtektites, indicating the unaltered glass forms, 

and microkrystites, which are combinations of glass and crystal growth (Glass and Burns, 

1988). These descriptions were later applied to the nature of the spherule's formation, 

including the distance from the impact site, with microtektites implying proximal melt 
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droplets and microkrystites representing the far-reaching vapor condensate spherules 

(Smit et al., 1992). These terms are useful, but due to the nature of geologic time and the 

processes that may alter spherules, and the fact that this study considers some of the 

oldest known spherule layers, they will be used with care (Simonson and Glass, 2004). 

The spherules considered in this study are all treated as distal, or microkrystites, and are 

further categorized by petrologic types in subsequent sections.  

Precambrian spherule layers must be regarded separately from more recent impact 

layers, due to the differences in tectonic processes and shift in large impact frequency 

between the Archean and today, as well as the vast span of time that separates us from the 

original impact events. Secondary phase replacement is common in these ancient 

spherules, but pseudomorphic crystal textures that are preserved in the spherules suggest 

that their original composition was similar to that of a basalt, since plagioclase and 

olivine textures are common (Simonson and Harnik, 2000; Simonson and Glass, 2004). 

Today, the composition of Precambrian spherules is dominated by K-feldspar, quartz, 

carbonate, and/or sericite, with K-feldspar being the mineral that replaces and preserves 

most of the original crystal forms and the other minerals forming spots or fibrous crystals 

(Simonson and Harnik, 2000, Lowe et al., 2003, Simonson, 2003).  It is also recognized 

that some of the spherule layers contain high-pressure mineral grains, such as shock-

metamorphosed rutile (Smith et al., 2016), and primary Ni-rich chrome spinel (Krull-

Davatzes et al., 2010; Goderis et al., 2013), unique to impact-generated deposits.  

This study utilizes the nature of global spherule deposits and their high potential 

for stratigraphic correlation, as well as the Archean's elevated impact frequency, to focus 

on a series of impact events that span from approximately 3.5 to 2.5 Ga, and which 
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correlate between the Pilbara Craton of Western Australia and the Kaapvaal Craton of 

South Africa. Between these two cratons, four impact events have been correlated, 

represented by a total of nine spherule layers. This sequence of spherule layers is 

remarkable for its potential to preserve signatures of a changing world, and so this study 

investigates the differences between spherules within correlated layers, with an emphasis 

on spherule size distributions. It is recognized that with greater distance from the impact 

site, spherule size will decrease, and so it may be possible to use these differences to 

interpret the geologic history of the cratons the spherules were deposited within (Johnson 

and Melosh, 2013, Kambhu and Simonson 2013). Lateral differences in the deposit itself 

may provide clues to whether a spherule layer was more proximal or distal to an impact, 

such as the presence of melt forms or inclusion of regionally specific materials and has 

been exemplified by the K/Pg impact (i.e. Schulte et al., 2010). Specifically, the 

differences in spherule size and aspect can be used to assess the relationships between the 

Kaapvaal and Pilbara Cratons as they relate to the ancient continent of Vaalbara. 

Vaalbara is a proposed Archean supercontinent that would have had these cratons as its 

constituents, and it is suggested that the continental separation was occurring within the 

time that these spherule layers span (Zegers et al., 1998). Evidence includes structural, 

geochronological, and paleomagnetic data, as well as similarities in depositional context 

between the two cratons, indicating that this supercontinent did exist in the Archean, but 

there is little known about the assemblage, and the timeline of its existence is poorly 

constrained (Zegers et al., 1998). With the use of spherule layers that correlate between 

the Cratons, it may be possible to uncover some of the mystery surrounding this ancient 

landmass and constrain when the Kaapvaal and Pilbara Cratons may have diverged.      
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Figure 1. Craton Map. Map of the Griqualand West Basin and Barberton Greenstone 

Belt of the Kaapvaal Craton in South Africa and the Hamersley Basin of the Pilbara 

Craton in Western Australia, as well as each craton's current geographic location. These 

basins contain the Archean impact spherule layers pertinent to this study, with some of 

the sampling locations highlighted by colored dots. Samples may be found in core and in 

outcrop. Currently, four correlations can be made between spherule layers across the 

two cratons. From Krull-Davatzes et al, 2019. 

 

The correlated spherule beds relevant to this study represent a time span of nearly 

a billion years, from 3.47 Ga to 2.49 Ga. By comparing these correlated layers through 

time, it is possible to evaluate the continental changes that occurred during that time span. 

Namely, if the distance between the Kaapvaal and Pilbara cratons increased during that 

time, that change may be represented by variations in correlated spherule layers. A 

difference in size distributions of spherules within correlated beds through time indicates 

that the Archean supercontinent Vaalbara was separating into the distinct cratons that 
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constitute parts of South Africa and Western Australia today. This is significant because 

it provides evidence for Vaalbara, yields insight into the state of plate tectonics during the 

Archean, and can constrain the timeline during which that continent would have been 

splitting apart.       
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Figure 2. Stratigraphic Columns of the Correlated Spherule Layers. Depicts the nine 

spherule layers of interest (highlighted in red) and how they correlate in South Africa 

and Western Australia. The layers of interest are A) S1 in the Barberton Greenstone Belt 

(SA), B) S1 in the Barberton Greenstone Belt (SA) and Pilbara (WA), and C) the 

Kuruman, Reivilo, and Monteville spherule layers of the Transvaal Basin (SA) and the 

Dales Gorge, Paraburdoo, and Jerrinah/Carawine of the Hamersley Basin (WA). 

Estimates of ages for each layer are also included. Modified from Krull-Davatzes et al., 

(2019).   
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CHAPTER 2 

HYPOTHESIS 

An increasing difference in size distributions of spherules within correlated beds 

through time indicates that the Archean supercontinent Vaalbara was separating into the 

landmasses that constitute South Africa and Western Australia today. The correlated 

spherule layers of this study span 0.98 Gy, covering a substantial portion of Earthôs 

history and the planetary development during that span. By comparing the correlated 

layers through time, it may be possible to assess changes that occurred in that timespan. 

Namely, if the distance between the Kaapvaal and Pilbara increased during that time, that 

change may be represented by variations in correlated spherule layers. This is significant 

because it provides evidence for Vaalbara, yields insight into the state of plate tectonics 

during the Archean, and can constrain the timeline during which that continent would 

have been splitting apart.   
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CHAPTER 3 

GEOLOGIC CONTEXT  

There are many similarities regarding depositional setting for the spherule beds 

that are the focus of this study, allowing for the direct comparison between these layers. 

The preservation of these spherule layers in marine environments below wave base is a 

common thread, though individual layers show variable amounts of reworking by high 

energy events (Hassler and Simonson, 2001). These high energy events are interpreted as 

tsunamis that were triggered by the impacts that produced the spherules (Hassler et al., 

2000). Because some have been affected more by tsunami reworking compared to other 

layers, the overall thickness of the spherule beds may vary due to addition of admixed 

material, as well as due to the size of the impact event (Lowe et al., 2003; Johnson and 

Melosh, 2012). In addition, because all the spherule beds were deposited in a silica-rich 

early ocean, quick and early cementation has resulted in preservation of the sphericity of 

the particles, with limited bed-parallel flattening (e.g. Krull-Davatzes et al., 2010). 

Despite certain patterns, each layer has its own diagenetic history and thus contains its 

own unique characteristics, and so a description of the context specific to each layer is in 

order. An additional note worth mentioning is that the size of the impactor for each layer 

is estimated based on variables that include layer thickness and spherule size, by an 

equation described by Johnson and Melosh (2012); for some correlated layers, these 

numbers will not match due to variations in the preserved layer thickness, despite the 

layers having been formed by the same impactor. This limitation highlights the fact that 

these values are estimations and should be regarded with care. Age dating methods vary 
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but generally use a combination of zircon geochronology and sequence stratigraphy to 

constrain when the spherule layers could have been deposited.  

3.1 S1 South Africa  

The S1 spherule layer is found in the Barberton Greenstone Belt of South Africa. 

The Barberton Greenstone Belt contains three lithologic groups that range in age from 

approximately 3.55 Ga to 3.2 Ga: the Onverwacht Group at the base, the Fig Tree Group 

in the middle, and the Moodies Group at the top (Lowe et al., 2003). The S1 spherule bed 

is found within the Hooggenoeg Formation of the Onverwacht Group, with the Group 

being about 10-12 km thick and consisting of volcanic rock with thin chert interbeds 

(Byerly et al., 2002, Lowe et al., 2003). The spherule layer itself is 30-cm-thick part of a 

2.5 m thick unit of chert, interbedded within mafic rock above it and ultramafic below 

(Figure 2) (Byerly et al., 2002; Lowe et al., 2003). This layer has been dated by detrital 

zircon geochronology and determined to be 3.470 +/- .0023 Gy old (Byerly et al., 2002).  

Johnson and Melosh (2012) have estimated the size of the impactor to be 29-53 km in 

diameter.  

3.2 S1 Western Australia   

The Pilbara of Western Australia contains a spherule layer, also named S1, that 

correlates to the S1 spherule layer in South Africa. This spherule layer occurs towards the 

middle of the Warrawoona Group of the Pilbara, as part of the Apex Basalt Formation, 

and is found within an approximately 10 m thick sedimentary chert unit that is 

surrounded by volcanic rock (Byerly et al., 2002, Lowe and Byerly, 1986). The spherule 

bed itself is 110 cm thick with abundant admixed material (Simonson and Glass, 2004). 
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The position of the bed within the larger unit is depicted in Figure 2, along with its 

correlated layer in South Africa. This layer has been dated by detrital zircon 

geochronology and found to be 3.4701 +/- .0019 Gy old (Byerly et al., 2002).  Johnson 

and Melosh (2012) have estimated the size of the impactor to be between 29-53 km in 

diameter.  

3.3 Monteville South Africa  

The Monteville Spherule Layer (MSL) was deposited approximately 2.630 Ga in 

the Griqualand West Basin of the Kaapvaal Craton, in South Africa; it constitutes a bed 

within the Monteville Formation of the Traansvaal Supergroup, and correlates to the 

Jeerinah and Carawine spherule layers in Western Australia (Krull-Davatzes et al., 2019, 

Simonson et al., 2019). The age of 2.630 Ga is poorly constrained and based on zircon 

geochronology of a tuff below the spherule layer (Simonson et al., 2009).  The 

Monteville spherule layer is recognized in outcrops, as well as in core samples, where its 

thickness varies from only 1.5 cm up to 90 cm (Simonson et al., 2019) but is generally 

approximated in the range of 55 cm thick (Simonson and Glass, 2004). Surrounding the 

spherule layer are beds of carbonate, which range from centimeters to decimeters in 

thickness, and layers of pyritic black shale on a millimeter to centimeter scale (Simonson 

et al., 2019). The depositional environment is interpreted as a relatively deep-water 

setting, likely on the slope of the outer continental shelf and adjacent to a shallow 

stromatolite carbonate environment (Beukes, 1987; Simonson et al., 2019). The estimated 

size of the impactor for this layer is between 29-46 km in diameter (Johnson and Melosh, 

2012).  
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3.4 Jeerinah/Carawine Western Australia  

The Jeerinah and Carawine Spherule Layers (JSL and CSL) were initially 

identified as two spherule beds occurring in Hammersley Basin of Western Australia and 

are now interpreted as the distal ejecta of a single major bolide impact event (Rasmussen 

et al., 2005). These layers also correspond to the Monteville spherule layer in the 

Kaapvaal Craton of South Africa with an age of approximately 2.630 Ga (Figure 2) 

(Rasmussen et al., 2005; Simonson et al., 2009). Analyzing thin sections from two 

spherule layers on the same craton but with differing depositional environments will be 

an invaluable approach to understanding the influence that energy and reworking has on 

size distribution trends. The Jeerinah spherule layer is primarily recognized in core and 

outcrop and is observed to range from 0.3 cm to 280 cm thick (Simonson et al, 2000). 

The Jeerinah spherule layer was dated to be 2.629 +/- Gy old by zircon geochronology of 

a tuff layer in close association with the spherule deposit (Trendall et al., 2004). This 

spherule layer occurs in the Jeerinah Formation in the upper part of the Fortesque Group, 

which is a volcanic and sedimentary environment dominated unit (Simonson et al., 2000). 

The Jeerinah formation itself consists of the Woodiana Sandstone at its base, the 

carbonate-dominated Warrie Member in the middle, and the Roy Hill Shale to the top; 

the spherule layer is located within the Roy Hill Shale, which is a black, carbonaceous 

shale containing pyritic concretions (Simonson et al., 2000). This shale unit is interpreted 

to have been a marine shelf to upper slope environment, well below wave base 

(Simonson et al., 2000). The Hamersley Group, which contains several other spherule 

beds of interest to this study, overlies the Jeerinah Formation. The Carawine spherule 

layer is found within the Carawine Dolomite, a shallow carbonate platform that overlies 
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the Jeerinah Formation locally but is found to be time equivalent to the region where the 

Jeerinah spherule layer is present by zircon dating of a tuff below the Carawine spherule 

layer (Rasmussen et al., 2005). The Carawine spherule layer has been observed with a 

large range in thickness, from 9.40-24.70 m thick (Simonson and Glass, 2004) and 

contains abundant admixed material that is indicative of a higher depositional energy. 

The size of the impactor for the Jeerinah spherule layer is estimated to have a diameter in 

the range of 6.3-17 km (Johnson and Melosh, 2012).  

3.5 Reivilo South Africa  

The Reivilo Spherule Layer (RSL) is found in the Griqualand West Basin of 

South Africa and has been identified in several cores from that region (Simonson et al., 

2009). It lies within the Reivilo Formation and the Upper Nauga Formation Equivalent 

(Figure 2). This spherule layerôs age is poorly constrained but interpreted to have been 

deposited approximately 2.560 Ga, based on stratigraphic correlations and average 

sequence durations (Sumner and Beukes, 2006; Simonson et al., 2009). The Reivilo 

Formation is interpreted to have been deposited in a shallow subtidal environment, 

deepening to the south, and consists largely of carbonates (Simonson et al., 2009). The 

spherule layer is overlain by deep water carbonates, and beneath it is found a thin, 

carbonaceous shale lamination (Simonson et al., 2009). The spherule layer is measured to 

span between 2 and 20 cm thick (Simonson and Glass, 2004). There is also evidence for 

deposition by high energy waves/currents, which is in line with other layers and the 

interpretation that these ancient impacts had the energy to trigger tsunamis (Simonson et 

al., 2009, Hassler et al., 2000). The diameter of the impactor for this layer is estimated at 

17-27 km (Johnson and Melosh, 2012).  
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3.6 Paraburdoo Western Australia  

The Paraburdoo Spherule Layer (PSL) is found within the Paraburdoo Member of 

the Wittenoom Formation in Western Australia. The Paraburdoo Member is a unit 

hundreds of meters thick and consists mainly of thin dolomite beds with argillite partings 

(Simonson et al., 1993). This Member overlies the Bee Gorge Member, which is the other 

Member of the Wittenoom Formation, and ranges from about 110-225 m thick and is 

comprised predominantly of argillite, with lesser amounts of dolomite limestone, 

volcanics, chert, and iron formation (Simonson et al., 1993). The spherule layer found 

within the Paraburdoo Member is approximately 2 cm thick (Hassler et al., 2011). The 

spherule layers age is interpreted to be approximately 2.570 Gy old, although this is 

poorly constrained as it is based on zircon geochronology of surrounding tuffs and 

assumptions on sedimentation rates (Hassler et al., 2011) The layer was deposited in a 

deep-water environment, well below wave base and beyond the photic zone on either a 

slope or deep-water carbonate platform (Simonson et al., 1993, Souders et al., 2021). The 

diameter of the impactor for the Paraburdoo spherule layer matches its correlated Reivillo 

layer at 17-27 km (Johnson and Melosh, 2012).   

3.7 Kuruman South Africa  

The Kuruman Spherule Layer (KSL) belongs to the Kuruman Banded Iron 

Formation in the Griqualand West Basin of South Africa. Banded Iron Formations (BIF) 

are chemical sedimentary rocks consisting of bedded cherts with alternating layers of 

iron-rich and chert-rich material (Cloud, 1973). BIF formation is confined to the 

Precambrian, and their genesis may be related to early microbial processes in a world 

prior to the Great Oxidation Event (Posth et al., 2013). The Kuruman Iron formation is a 
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microbanded iron formation representing a relatively deep-water environment (Beukes 

and Klein, 1990). Within this BIF is the spherule layer, which has been identified in 

several drill cores and ranges in thickness from 1-98 cm (Simonson et al., 2015). The 

Kuruman transitions to the Griquatown iron formation, which is granular in nature, and 

this transition represents an environmental change to a shallower, storm-influenced 

environment (Beukes and Klein, 1990). The spherule layer is dated by SHRIMP analysis 

of zircon crystals in surrounding tuffs and found to have been deposited 2.490 +/- .0030 

Ga, correlating to the Dales Gorge Spherule layer in Western Australia (Simonson et al., 

2009, Krull-Davatzes et al., 2019). The Kuruman spherule layer was formed by an 

impactor with a diameter estimated at 11-18 km (Johnson and Melosh, 2012).  

3.8 Dales Gorge Western Australia  

The Dales Gorge Spherule Layer (DGSL) is found within the Dales Gorge 

Member of the Brockman Iron Formation in the Hamersley Group of Western Australia. 

The Brockman Iron Formation consists of four members, two of which being the Dales 

Gorge Member, and above it the Whaleback Shale Member (Sweeney and Simonson, 

2008). The Dales Gorge Member is primarily BIF, with alternating iron-formation and 

argillite layers, and the Whaleback Shale Member is mainly shale, rich in volcanic 

detritus (Sweeney and Simonson, 2008). The spherule layer, based on the shale 

macrobeds and iron-formations, is interpreted as having been deposited in a deep-water 

environment, which is consistent with the depositional environment of the other spherule 

layers being considered (Sweeney and Simonson, 2008). It is also evidenced to have been 

complexly reworked across its various sample sites, indicated by a variety of clast 

inclusions (Hassler et al., 2019) This spherule layer has a thickness of approximately 30 
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cm (Simonson and Glass, 2004) and its age is 2.490 Ga, based on zircon geochronology 

of surrounding tuffs (Pickard, 2002; Trendall et al., 2004; Simonson et al., 2009). The 

diameter of the impactor for the Dales Gorge spherule layer is estimated at 31-49 km 

(Johnson and Melosh, 2012). 
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CHAPTER 4 

METHODS 

4.1 Sample Selection 

The foundation of my research is based on petrographic analysis of a variety of 

samples from each of the spherule layers described above. The thin-sections and rock 

samples used throughout this study were all collected prior to my analysis, available 

through the work of previous researchers. To begin, I set a minimum number of thin 

sections required to adequately represent the full thickness of each spherule layer as a 

triplicate of each bed segment. Every thin section covers approximately 4 cm of a given 

spherule layer, so the minimum number of thin sections I used is given by the following: 

(layer thickness/4cm) x 3. For this approximation, aggregate thickness of each layer 

based on spherule concentrations, is used to represent the spherule layer (Glass and 

Simonson, 2012). Aggregate thickness does restrict the number of thin sections needed, 

so that the work is feasible, but is limited in that it simplifies each spherule layers 

thickness and is therefore a limitation. Operating within the jurisdiction of what samples 

are available, samples were acquired from pre-made thin sections. Bulk rock samples 

were identified for additional thin section creation, to ensure that each spherule layer was 

represented both laterally via multiple sample locations and vertically through the 

stratigraphic section. This minimum sample calculation, as well as the samples selected 

to meet the requirement, form a basis for representing the layer systematically, although 

with the acknowledgement that it is limited as a representation and not fully descriptive 

of any layers full stratigraphic or lateral variability, as exposure is incomplete at most 

sample locations (Table 1). It is also worth noting that some of the spherule layers, such 
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as Dales Gorge of Western Australia (WA), are well represented laterally, whereas 

others, such as the Paraburdoo WA), may come from a single well-preserved locality. To 

address trends in lateral variability, the S1 spherule layer of South Africa (SA), the 

Monteville Spherule Layer (SA), and the Dales Gorge Spherule Layer (WA) all 

underwent additional analysis to assess lateral variability in spherule size distribution. 

The 2.630 Ga impact layer is unique among those considered here in that there are 

three spherule layer deposits that have been correlated by prior researchers, rather than 

two (Byerly et al., 2002; Rasmussen et al., 2005; Simonson et al., 2009; Hassler et al., 

2011; Simonson et al., 2015). Two of these layers, the Jeerinah Spherule Layer and the 

Carawine Spherule Layer, are found in the Pilbara region although deposited in distinct 

facies. Due to sample availability, as well as added complexity due to the CSLôs overall 

range of thickness, the Jeerinah Spherule Layer is better represented in this study and 

generally used for interpretations made between the Pilbara and Kaapvaal cratons. The 

CSL is not ignored, however, and presents a unique opportunity to assess how differences 

depositional setting may be imprinted on spherule diameter distributions; as such, 

measurements from this layer will be used to approximate the influence of varying 

energy environments.  
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Table 1. Sample Table. The nine spherule layers of interest to this study, S1 (SA), S1 

(WA), the Monteville Spherule Layer (MSL), Jeerinah Spherule Layer (JSL), Carawine 

Spherule Layer (CSL), Reivilo Spherule Layer (RSL), Paraburdoo Spherule Layer (PSL), 

Kuruman Spherule Layer (KSL), and Dales Gorge Spherule Layer (DGSL), represent 

four correlated impact events. Aggregate thickness of each layer, based on Glass and 

Simonson 2012, is used to determine the minimum number of thin sections required to 

adequately represent a sample. The samples used in this analysis are then listed for 

reference. WA is Western Australia and SA is South Africa. 

 

 S1 (SA) S1 (WA) MSL (SA) JSL (WA) 
CSL 
(WA) RSL (SA) 

PSL 
(WA) 

KSL 
(SA) 

DGSL 
(WA) 

Aggregate 
Thickness 

(cm) 6 5 6 0.4-20 ~30 2-2.5 2 0.5 6 

Minimum 
Number 6 6 6 9 24 3 3 3 6 
Sample                   

1 BGB 3-2 NPD S1 I GFK-14A W102-1A2 T2 GKP6 IV49-1B 
GKP-
12A 96461 

2 BGB 3-2 Mid NPD S1 II GFK-14B W103-1A T10-A 
Sumner's 

Chip IV52-1B 
KF 14-

1A 96480 

3 BGB 5-1 
NPD 16-

13C U61 1B W103-2 X27-2A GH 63-427 IV90-1A KP16 II6-6 

4 BGB 5-2 NPD16-24 P11-1A W104-3A X38-6B       X9-3 

5 BGB 5-3 NPD16-30A BH47-4A W94-1A X38-1C       
Y8-5 
Top 

6 
KSA 21-2 

Mid NPD16-31 BH47-B2 W94-10 42-1       
Y8-5 
Bot 

7       X20-4 46-2         

8       X21-1A 
RH13(A,
B, & C)         

9       JIL Core 104139         

10         104172         
11         104176        

 

 

 



20 
 

4.2 Thin Section Creation 

Despite the availability of thin sections for most of the layers, the S1 spherule 

layers of both the Kaapvaal and Pilbara Cratons required the creation of additional thin 

sections. All six required thin sections for the Kaapvaal S1, and four of the six required 

for the Pilbara S1 layer were made using standard practices. Samples were selected from 

a library of available rock samples and evaluated for spherule content. When a sample 

with high promise for containing spherules was identified, it would be cut in half 

vertically, with one half designated to remain intact rock sample. The other half would be 

cut further, targeting the spherule layer if not continuous through the sample, to obtain a 

sample within the dimensions of the large glass slides (approximately 4x6 cm). All 

samples represent vertical rock faces, rather than a horizontal plane within the sample, to 

capture any grading that may be present. Samples would be polished and cleaned along 

the face designated for mounting and then adhered to the glass slide using thin section 

epoxy. From there, the mounted slide would be trimmed to approximately 30 µm and 

polished using sandpaper ranging from 80-1000 grit.  

4.3 Petrographic Image Analysis 

To represent each sample as fully as possible, an image analysis approach was 

taken, with the goal being to count and measure every spherule in a given thin section. 

Thin sections were imaged using an AmScope camera and its associated imaging 

software. The software package for AmScope allows for stitching of images as the field 

of view captured by the camera is shifted, composing large images that are photomosaics 

of a large area. Using a point counting tool for even sweeps, transects of a given thin 

section were stitched and saved as uncompressed files (TIFs). With the challenge of large 
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file sizes, it was not possible to save entire thin sections in a single image, so multiple 

scans of a thin section were taken for every sample, with the sum of these scans 

representing the original thin section in its entirety. Therefore, each thin section was 

imaged in its entirety but is saved in multiple component images. 

Once the thin section scans were completed, each spherule was measured using 

the ellipse measurement tool within AmScope. Using five points for every spherule, 

ellipses that approximate the particle shape and yield a short and long axis were drawn. 

During the measurement process, the petrologic type (modified from Krull-Davatzes, 

2015) of each spherule was also recorded. This process was repeated for each image of a 

thin section, and then data were combined into a single table containing measurements 

for every spherule in a given sample. Short and long axis for each spherule were 

averaged, to yield a representative diameter. With the spherule size data from each 

sample, size distribution graphs, averages, medians, largest spherule means based on a 

percentage, and compositional distributions were composed for interpretation. Data were 

analyzed individually for each sample and also synthesized to yield distributions for 

entire spherule layers. This relatively straightforward measurement process was 

performed extensively to meet the minimum requirements for characterizing the size 

distribution populations and resulted in a large dataset representing the spherule sizes and 

their compositional types for each spherule deposit.  

To ensure that distortions in spherule diameters caused by the AmScope stitching 

software were minimized, a series of tests and cross measurements were performed. First, 

spherule ellipse measurements were made on the stitched photomosaic itself and 

recorded. Then, a sample image of a single section of the thin-section slide was 
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photographed and measured using the same ellipse measuring tool, to compare the 

consistency of the software itself. These measurements could be replicated to result in an 

average diameter within 5 µm for each spherule, affirming that there is no notable 

distortion between photographs and scans using AmScope. These measurements were 

then cross-examined with manual measurements using the petrographic microscope itself 

and found to be consistent within a range of 5-20 µm, which is attributed to the 

uncertainty of aligning the petrographic scale on a spherule perfectly with its longest and 

shortest axis. Based on these tests, there does not appear to be substantial size distortion 

caused by imaging with AmScope. 

Table 2. Petrologic Type Descriptions. Details each type and provides the sources used 

to classify each petrologic type. Examples of each petrologic type (Figure 3) show 

examples of the variety of spherules found within each layer. 

Petrologic 

Type 
Description Source(s) 

1 Nonaluminous massive spherules, which 

may be composed of quartz and/or 

chalcedony or carbonate by replacement. 

Derived from an originally glass 

composition. 

 

Krull -Davatzes et al., 2012; 

Krull -Davatzes et al., 2015. 

2 Aluminous massive spherules consist of 

phyllosilicate minerals. This spherule type is 

interpreted to be altered from basaltic glass 

and thus capable of providing an aluminum 

component. 

 

Sweeny and Simonson, 

2008; Krull -Davatzes et al., 

2012; 

Krull -Davatzes et al., 2015 

3 Randomly oriented K-feldspar spherules, 

consisting of needle-like crystallites with no 

discernable orientation. It has been proposed 

that their original composition was 

plagioclase, and that the K-feldspar crystals 

are pseudomorphs of this original 

mineralogy  

 

 

Hassler et al., 2011; 

Krull -Davatzes et al., 2015 

 

4 Radial K-Feldspar spherules appear similar 

to Type 3, although they have a clear 

orientation of their feldspar crystallites and 

are generally less common. 

 

Krull -Davatzes et al., 2012; 

Krull -Davatzes et al., 2015. 
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Table 2. (Continued) 

5 Compositionally layered spherules, referring 

to those with an inner cavity, usually 

replaced by a nonluminous material such as 

quartz, or spherules with clearly observable 

compositional layering. The form this often 

takes within this study is a central cavity 

with radial textures, either composed of clay 

minerals or K-feldspar crystallites 

surrounding it. 

 

 

 

Krull -Davatzes et al., 2015. 

6 Compositionally mixed spherules are 

represented by an incomplete composition or 

texture within a spherule. This includes 

spherules with botryoidal rims, or spherules 

with heterogeneous interiors (such as a mix 

of feldspar and phyllosilicate), and as such 

these spherules do not easily fall within a 

single category. These spherules display 

evidence for differential alteration. 

 

 

 

Sweeney and Simonson, 

2008; Krull-Davatzes et al., 

2015. 

7 Miscellaneous spherules, this category 

applies to any spherules that cannot be 

classified under the other petrologic types, or 

spherules that are too rare or inconsistent in 

the layers to warrant comparison. This type 

is excluded from analysis. 

 

 

Krull -Davatzes et al., 2015 

Splash 

Form 

Splash forms represent the proximal melt 

droplet spherules that form during impact 

events and may take the shape of either 

teardrops or dumbbells. These spherules are 

extremely uncommon, but valuable in that 

they indicate proximity to an impact. Splash 

forms are treated as miscellaneous due to 

their rarity and their shape, which is 

impossible to measure as consistently as 

other spherules, but their presence in a layer 

alone may be used to assess relative distance 

from an impact.  

 

 

 

 

 

Johnson and Melosh, 2013. 
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CHAPTER 5 

RESULTS 

5.1 Data Summary and Bulk Averages 

Whereas total spherule counts varied for each layer, each spherule layer is 

represented by over 300 sample measurements, with over 2500 spherules counted for 

some of the more highly concentrated layers (Table 3). Diameter measurements are based 

on the average of the short and long axis for each spherule, and then the mean values are 

taken from averaging the entire sample set. The range of mean spherule diameter ranges 

from 380-616 µm when the entire population for a layer is considered. This bulk average 

method weighs every spherule equally. Taking a weighted average, which represents the 

mean by valuing each sample equally rather than by the total number of spherules 

present, differs from the bulk average by between 0-52 µm and follows the same trend of 

increasing difference for the three younger events. The oldest event, S1, breaks this trend 

and has a substantially larger difference than that yielded by taking a bulk average. In 

consideration of end members, the average diameter of the largest 5 percent of spherules 

is also taken, to yield a range of 733-1255 µm, which follows a similar order of valuation 

as the true average, with the exception of the S1 spherule layer.  
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Table 3. Data Overview of the Nine Spherule Layers Considered in this Study. 

Information such as age, associated bed thickness, and estimated impact diameter are 

provided, as well as measurements of sample size, mean diameter, largest 5 and 10% 

diameters, median, and standard deviation performed for this research. SA refers to 

South Africa location, WA refers to Western Australia. S1 SA and WA age from Byerly et 

al., (2002). Monteville and Jeerinah age from Simonson et al., (2009) and sources 

therein. Carawine age from Rasmussen et al., (2005). Reivilo age from Simonson et al., 

(2009) and Sumner and Beukes, 2006. Paraburdoo age from Hassler et al., (2011). Dales 

Gorge and Kuruman ages from Simonson et al., (2009), and sources therein. Bed 

thickness for all layers from Simonson and Glass, (2004), and references therein, with the 

exception of the Kuruman Spherule layer, from Simonson et al., (2015). Impact diameter 

ranges from Johnson and Melosh, (2012). The estimated impact diameter for the 

Jeerinah Spherule layer is used for the Carawine, as no estimate has been made for the 

Carawine itself. 

 

Spherule 
Layer 

Age 
(Ga) 

N 
Mean 
(µm) 

Weighted 
Avg (µm) 

Top 5% 
Mean 
(µm) 

Median 
(µm) 

Standard 
Deviation 

Bed 
Thickness 

(cm) 

Impact 
Diameter 

(km) 
S1 (SA) 3.47 1277 479 531 899 477 170 30 29-53 
S1 (WA) 3.47 1984 505 475 1079 458 220 110 29-53 

Monteville 
(SA) 

2.63 985 616 605 1128 596 220 55 29-46 

Jeerinah 
(WA) 

2.63 1593 550 547 1057 519 206 280 6.3-17 

Carawine 
(WA) 

2.63 702 550 585 1225 482 320 2470 6.3-17 

Reivilo (SA) 
2.56-
2.57 

462 606 606 1033 594 186 20 17-27 

Paraburdoo 
(WA) 

2.56-
2.57 

1519 483 500 814 467 156 2 17-27 

Kuruman 
(SA) 

2.49 995 380 416 733 348 123 98 31-49 

Dales Gorge 
(WA) 

2.49 2681 587 587 1065 566 208 30 11-18 
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5.2 Size Distributions of Correlated Beds 

Although diameter averages provide a general overview of variability between 

layers, full  understanding of the sampled distributions is better visualized in size 

distributions of the entire sample set. Size distribution curves for each of the correlated 

impact events with 100 µm bins present the full range of spherule diameters as a 

percentage of the sample (Figure 3-6). The oldest layers, the S1 spherule beds, show 

relatively similar diameter curves among both the Kaapvaal and Pilbara sample sites, 

with both having corresponding peaks in the 400 µm bin (Figure 3). Both have a positive 

skew (S1 SA has a skew of 1.0 and S1 WA has a skew of 1.1), and both are platykurtic 

(S1 SA has a kurtosis of 1.5 and S1 WA has a kurtosis of 1.1) (Table 5). S1 SA has a 

range of 1140 µm, and the S1 WA has a range of 1338 µm (Table 4, 5). The next oldest 

layers, the Monteville (MSL) and Jeerinah Spherule layer (JSL) also have similar curves 

with a shift in the peak position (Figure 4). The range and shape of the size distribution 

curves themselves are similar for these correlated layers, with both having a slight 

positive skew and platykurtic behavior (MSL has skew of 0.6, kurtosis of 0.3 and range 

of 1409 µm and JSL has a skew of 0.9, kurtosis of 1.3, and range of 1510 µm) (Table 4, 

5). The JSL peak is wide, and spans across the 400-500 µm bins, whereas the MSL peak 

is shifted up and is flatter across the 500 to 700 µm bins (Table 4). There is an increasing 

difference moving onto the next spherule layers in the sequence, the Reivilo (RSL) and 

Paraburdoo spherule layers (PSL), which are closer to a true bell curve. Both display 

slight positive skew, platykurtic behavior, and have a similar range. The RSL histogram 

has a skew of 0.4, a kurtosis of ï0.1, and a range of 966 µm, whereas the PSL has a skew 
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of 0.4, a kurtosis of 0.1, and a range of 911 µm (Table 5).  The PSL peak position is at 

the 500 µm bin, and the RSL peak position is at the 600 µm bin (Table 4). The youngest 

spherule layer, represented by the correlated Kuruman (KSL) and Dales Gorge (DGSL), 

show the most distinct size distribution curves, both with positive skews, but Kuruman is 

leptokurtic, whereas Dales Gorge is platykurtic, and there is a 200 µm shift in peak 

position.  The KSL has a skew of 1.9, a kurtosis of 7.6, and a range of 1205 µm, whereas 

the DGSL has a skew of 0.5, a kurtosis of ï0.1, and a range of 1202 µm (Table 5).  KSL 

has a peak at the 400 µm bin, whereas DGSL has a peak at the 600 µm bin (Table 4).  

 

Figure 3. Spherule Percent Size Distributions for the 3.47 Ga S1 Spherule Layers. The 

dashed and solid lines representing the Pilbara (Western Australia) and Kaapvaal (South 

Africa) Cratons respectively. WA n= 1984, SA n = 1277.  
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Figure 4. Spherule Percent Diameter Distributions for the 2.63 Ga Impact Event. 

Depicts the Jeerinah (JSL) and Monteville (MSL) Spherule Layers. Size distributions are 

similar, but the peaks are offset.  MSL n =985, JSL n = 1593. 

 

Figure 5. Spherule Percent Diameter Distributions for the 2.57 Ga Impact Event. 

Depicts the Paraburdoo Spherule Layer (PSL) of the Pilbara Craton and the Reivilo 

Spherule Layer (RSL) of the Kaapvaal Craton. PSL n = 1519, RSL n = 462.   
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Figure 6. Spherule Percent Diameter Distributions for the 2.49 Ga Impact Event. 

Depicts the Dales Gorge Spherule Layer (DGSL) and Kuruman Spherule Layer (KSL) of 

the Pilbara and Kaapvaal Cratons, respectively. DGSL n= 2681, KSL n=995. 
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Table 4. Percent Distributions of Spherule Diameters for Each of the Spherule Layers. 

WA refers to Western Australia and SA refers to South Africa. 

Bin 
S1 

(WA) % 
S1 

(SA) % 
JSL 

(WA) % 
MSL 

(SA) % 
CSL 

(WA) % 
PSL 

(WA) % 
RSL 

(SA) % 
DGSL 

(WA) % 
KSL 

(SA) % 

0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
200 2.4 0.6 0.3 0.1 15.4 1.3 0.0 0.4 1.2 
300 13.2 9.9 7.3 3.8 12.0 9.1 2.2 5.3 29.8 
400 23.5 27.6 19.1 14.1 13.8 20.3 12.1 15.3 36.3 
500 18.5 22.4 19.7 16.1 11.1 26.0 16.9 17.1 20.7 
600 14.3 18.2 17.8 16.6 8.4 22.6 20.8 19.0 7.5 
700 10.1 11.6 13.9 17.0 8.3 13.6 18.4 14.8 2.2 
800 7.1 5.6 9.1 13.4 6.8 4.7 15.8 12.3 1.3 
900 4.8 2.2 6.8 7.9 5.8 1.9 6.5 6.8 0.3 

1000 2.9 0.9 3.1 5.6 5.8 0.5 4.1 5.2 0.3 
1100 1.3 0.4 1.6 3.0 6.0 0.1 2.2 2.5 0.2 
1200 1.0 0.5 0.4 1.3 3.6 0.0 1.1 0.9 0.0 
1300 0.6 0.1 0.3 0.5 2.6 0.0 0.0 0.4 0.0 
1400 0.3 0.0 0.2 0.2 0.1 0.0 0.0 0.1 0.1 
1500 0.2 0.0 0.1 0.2 0.3 0.0 0.0 0.0 0.0 
1600 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
1700 0.0 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.0 

 

Table 5. Skew, Kurtosis, and Range Values for Each Spherule Layer. WA refers to 

Western Australia and SA refers to South Africa. 

 
S1 

 (WA) 
S1 

 (SA) 
JSL  

(WA) 
MSL 
 (SA)  

CSL 
 (WA)  

PSL  
(WA)  

RSL  
(SA)  

DGSL 
(WA)  

KSL 
 (SA)  

Skew 1.1 1.0 0.9 0.6 0.6 0.4 0.4 0.5 1.9 

Kurtosis 1.1 1.5 1.3 0.3 -0.8 0.1 -0.1 -0.1 7.6 
Range 
(µm) 1338 1141 1510 1409 1365 911 966 1203 1206 
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5.3 Carrawine Spherule Layer 

A third spherule bed layer has been correlated with the Monteville Spherule Layer 

found in the Kaapvaal Craton and both the Jeerinah and Carawine Spherule Layers within 

the Pilbara Craton, representing the 2.63 Ga impact event. The Carawine is considered 

separately from the MSL/JSL data, presented above, due to its larger degree of 

variability, much greater bed thickness, uneven concentration of spherules throughout the 

bed, as well as a history of difficulty in correlating this layer (e.g. Simonson, 1992; 

Rasmussen, 2005). The JSL and CSL, although correlative (Simonson et al., 2009) and 

within the same craton, reflect two distinct depositional environments with different 

associated energies of deposition. In this regard, the JSL is deposited in shale, below 

wave base, and with a thickness ranging from 0.3- 280 cm (Simonson et al., 2000). 

Meanwhile, the CSL is deposited within dolomite of a shallow carbonate platform and 

has a thickness ranging from 940-2470 cm (Table 3) (Simonson and Glass, 2004; 

Rasmussen et al., 2005).  

Measurements for the Carawine spherule layer are still a work in progress, with 

13 of the minimum 24 thin sections needed to represent the layer having been analyzed at 

the time of this report. Preliminary data are presented here, though this data does not 

reflect the full thickness of the layer. The measurements for the CSL are compared to 

both the JSL and MSL that it correlates to (Figure 7). The average spherule diameter for 

the entire CSL dataset is 550 µm, exactly equal to the average diameter derived from the 

JSL, also of the Pilbara Craton (Table 3). The size distribution graph shows the Carawine 

Spherule Layer with a positive skew of 0.6, a kurtosis of ï0.8 indicating the extreme 

flattening of the curve, and a range of 1365 microns. The CSLôs overall distribution has a 
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smaller range than either the MSL or JSL, with several smaller peaks, suggesting that this 

count does not represent the full spherule size population (Table 5). The size distribution 

for the CSL is generally right skewed and preferential of lower values. The relatively flat 

shape of this curve, and the over-representation of small spherule diameters, suggests that 

this dataset has not sampled enough to achieve normal distribution yet, even as the 

preliminary results prompt further inquiry. 

 

Figure 7. Percent Diameter Distributions for the 2.63 Ga Impact Event, Carawine 

Included. Depicts the Jeerinah (JSL), Carawine (CSL) and Monteville (MSL) Spherule 

Layers. The CSL spans a larger range than either the JSL or MSL but notably has slight 

peaks appearing at 400 and 700 microns, which correspond to the peaks of the JSL and 

MSL respectively. MSL n =985, JSL n = 1593, CSL n = 702. 
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5.4 Petrologic Type  

Petrologic type, or the textural and compositional makeup of a spherule, has 

previously been determined to be a control on spherule size and is highly influenced by 

the complex dynamics of plume mechanics and impactor size (Krull -Davatzes et al. 

2015). All of the spherules discussed in this study have undergone diagenetic 

replacement, although textures are commonly preserved, and the variety in petrologic 

type may be attributed to variations in their original compositions and textures (e.g. 

Krull -Davatzes et al., 2012). To consider how these petrologic types may influence the 

differences seen between correlated layers, the following petrologic type classifications 

were ascribed to each spherule as it was measured based on modified categories from 

Krull -Davatzes et al., (2015). Modifications to categories allow exclusions of 

miscellaneous and splash form spherules, which cannot be compared between correlated 

layers, while still providing a means of categorizing them and preserving their 

information for future analysis. Notably, proximal splash forms were primarily observed 

in the Dales Gorge Spherule layer and were either exceptionally rare or completely 

absent from all others. 

Type 1 Spherules. Nonaluminous massive spherules: these are typically composed of 

microcrystalline quartz and/or chalcedony or carbonate by replacement (Figure 8, G, H). 

This type is generally interpreted to be derived from an originally glassy composition but 

is distinct from Type 2 spherules due to a lack of aluminum (Krull -Davatzes et al., 2012). 

Type 1 spherules are present in the S1 layers, MSL/JSL, and KSL/DGSL, but are absent 

in the RSL/PSL impact deposits.  
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Type 2 Spherules. Aluminous massive spherules: these consist of phyllosilicate minerals, 

namely sericite, chlorite, phlogopite, and stilpnomelane, although the specific mineralogy 

varies between different layers (Figure 8, A, B, C, D, P, Q). This spherule type is, like 

Type 1, likely derived from a glassy composition originally, although for Type 2 this 

glass is interpreted to initially have been basaltic and thus capable of providing an 

aluminum component (Sweeny and Simonson, 2008; Krull-Davatzes et al., 2012). Type 2 

spherules are ubiquitous in all of the impact layers considered here. 

Type 3 Spherules. Randomly oriented K-feldspar spherules: characterized by needle-like 

crystallites with no discernable orientation (Figure 8, J, K, L, M). Whereas several 

explanations of what may cause this composition have been proposed, one interpretation 

is that the original composition was plagioclase, and that the K-feldspar crystals are 

pseudomorphs of this original mineralogy (Hassler et al., 2011). Type 3 spherules are 

absent from the S1 spherule layers, but present in all three of the younger correlated 

events.  

Type 4 Spherules. Radial K-Feldspar spherules: these appear similar to Type 3, although 

they have a clear orientation of their feldspar crystallites and are generally less common 

(Figure 8, E). Similar to Type 3, Type 4 spherules are interpreted to represent plagioclase 

pseudomorphs (Hassler et al., 2011). Type 4 spherules are present in the MSL/JSL and 

RSL/PSL correlations. Interestingly, Type 4 spherules are found in the DGSL, albeit 

rarely with only a 2% abundance, but not in the correlative KSL.  It must be noted that 

these Type 4 spherules found in the DGSL may actually represent Type 5ôs that have 

been cut such that the central cavity is not preserved in the thin section, but for the sake 
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of consistency they are counted as they are observed here. This spherule type is 

completely absent in the S1 spherule layers.  

Type 5 Spherules. Compositionally layered spherules: spherules with an inner cavity, 

usually replaced by a nonluminous material such as quartz, or spherules with clearly 

observable layering with variable composition or texture (Figure 8, E, F). The form this 

often takes within this study is a central cavity with radial textures, either composed of 

clay minerals or with crystallites surrounding it, with the evidence of a central vesicle 

that has been replaced being a defining feature of this type. As such, any radiating 

spherule with a central cavity is categorized as Type 5, rather than Type 4. Type 5ôs are 

found in all spherule layers considered here but are highly variable in how abundant they 

are within a given layer and are generally uncommon.  

Type 6 Spherules. Compositionally mixed spherules: this type is represented by an 

incomplete composition or texture within a spherule (Figure 8, I, M, N, O). This type 

takes the form of spherules with botryoidal rims, or spherules with heterogeneous 

interiors (such as a mix of feldspar and phyllosilicate), and as such these spherules do not 

easily fall within a single category. These spherules are interpreted to have experienced 

differential alteration due to an originally heterogeneous composition (Krull -Davatzes et 

al., 2015). Type 6 spherules are observable in all spherule layers considered by this study. 

Type 7 Spherules. Miscellaneous spherules that do not fit easily into another category, 

are too rare to be considered in comparative analysis, or appear in forms that yield 

inconsistent measurements due to their shape. This spherule category encompasses those 

spherules that cannot easily be compared between layers but are recorded for the sake of 

being thorough, as such they are inevitably excluded from subsequent distribution 
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comparisons. Type 7 spherules constituted between 0 and 3% of their total population 

within a layer, with the exception of the Dales Gorge Spherule layer which has 

approximately 4% due to the presence of splash form spherules.  

Non-spherical splash forms 

Non-spherical splash forms constitute a rare subcategory of miscellaneous 

spherules but are important in further contextualizing the distance that a spherule layer 

was deposited relative to the impact. These spherules adopt non-spherical shapes, such as 

barbell (Figure 9, N) or teardrop forms, and are indicative of a relatively proximity to an 

impact (Johnson and Melosh, 2013). Splash form spherules may contain a composition 

similar to other spherule types (i.e. nonaluminous massive, compositionally mixed), but 

are defined by their morphologies instead of composition. These splash forms are only 

readily identified in the Dales Gorge Spherule Layer, where they constitute ~1% of the 

spherules present. Despite their rarity, splash form spherules are invaluable for the 

evidence they provide in proximity to an impact.  

Each spherule layer is plotted to compare the size distributions of each spherule 

type (Figure 9). With the individual spherule layers plotted, comparison between the 

correlated layers and their petrologic type series is possible. Notably, Type 2 spherules 

tend to have similar size distributions and peaks across all layers, except in the Dales 

Gorge Spherule layer, where the curve takes a much broader shape. Within correlations, 

shifts in petrologic type curves tend to reflect the overall spherule diameter differences 

between the layers, however this relationship is highly complex and inconsistent in many 

cases. This relationship is especially clear with the 2.57 Ga event, where the petrologic 

type distributions are represented by substantially different shapes (Figure 9, E-F). In the 
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PSL, all petrologic types are closely aligned within the 400ï800 µm diameter range, 

whereas in the RSL, the Type 2 curve matches that of the PSL, but all the other 

petrologic type curves shift and broaden into larger diameters. Similar patterns of 

ñshiftedò distribution curves are recognizable within the other correlated layers, 

admittedly with more noise and less consistency which may be a result of insufficient 

counts for individual spherule types. It is also noteworthy that in populations with the 

larger diameters, such as RSL, MSL, or DGSL, the size distributions include a greater 

number of peaks and troughs and tend to span a broader range of diameters.  
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Figure 8. Example Photographs from each Spherule Layer with Petrologic Type (1-7). 

Exemplary spherules from each classification are noted. Western Australian 

(WA)/Pilbara spherule layers appear in the left column, and South African 

(SA)/Kaapvaal layers in the right. Red text overlying some images shows measurements 

of short and long axis. Each spherule layer, with the exception of the Carawine, is 

represented by two images from different samples. A) S1 spherule layer, Western 

Australia. Sample is dominated by aluminous massive (Type 2) spherules consisting 

primarily of sericite. Image taken using cross-polarized light. B) S1 spherule layer, WA. 

Type 2 spherules consisting of sericite, including some displaying deformation. Cross-

polarized light. C) S1 spherule layer, South Africa. Similar to the correlative sample in A, 

this sample consists primarily of type 2 spherules of a sericite composition. Imaged using 

cross-polarizers. D) S1 SA with sericite Type 2 spherules. Cross-polarized light. E) 

Jeerinah spherule layer (JSL). This sample contains examples of radiating k-spar (Type 

4) and compositionally layered (Type 5) spherules, which are common in the Jeerinah 

Spherule layer. Randomly oriented k-spar (Type 3) are also commonplace in the JSL. 

Image is photographed using a gypsum plate, contributing to the colorful nature of this 

image, which allows the borders of these k-spar spherule types to be more clearly seen. 

F) JSL imaged in cross-polarized light with a large Type 5 spherule in the lower right. G) 

Monteville spherule layer (MSL). This sample is abundant in pyrite concretions, which 

appear at the dark opaque splotches throughout the image. Nonaluminous massive 

spherules (Type 1) are imaged here as well, of a carbonate composition. Imaged using 

cross-polarized light. H) MSL in cross-polarized light, showing more Type 1 spherules in 

a more crystalline matrix, with less pyrite. I) Carawine spherule layer (CSL) imaged in 

cross-polarized light, with Type 6 spherules in a fine matrix with abundant admixed 

particles. J) Paraburdoo spherule layer (PSL). This sample is dominated by randomly 

oriented k-spar spherules (Type 3). Gypsum plate used to clarify boundaries of this 

spherule type for measuring. K) PSL in cross-polarized light, highly concentrated Type 3 

spherules with occasional Type 4ôs. L) Reivilo spherule layer (RSL). Similar to its 

correlative PSL example, this Reivilo Spherule Layer sample is dominated by type 3 

spherules. Image taken in cross polarized light, allowing comparison to C and E, which 

would appear similar without the gypsum plate in use. M) RSL in cross-polarized light, 

noting examples of Type 3 and Type 6 spherules. N) Dales Gorge spherule layer, 

Wittenoom Gorge locality. Orange color is contributed by the mineral stilpnomelane, 

which is a common component of the spherules in this layer. Imaged here are randomly 

oriented k-spar spherules (Type 3), compositionally mixed spherules (Type 6), and 

miscellaneous spherules (Type 7), which in this case form a ñbarbellò shaped splash 

form. Type 2 spherules are also common in this sample, with some captured by this 

image. Image taken using cross-polarized light. O) DGSL from the Munjina Gorge 

locality. Type 6 spherules with abundant stilnomelane. P) Kuruman spherule layer (KSL). 

Type 2 spherules of a stilpnomelane composition are imaged here, in the case of this 

sample showing slight deformation with orientation. Image taken using cross-polarized 

light. Q) KSL in cross-polarized light, showing example of Type 2 spherules with minimal 

deformation. Full spherule petrologic type proportions for each spherule layer are listed 

in Table 3. 
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Figure 9. Petrologic Type Diameter Distributions. Plots the average diameters for each 

of the main spherule layers of this study. Western Australian/Pilbara Craton layers 

appear to the left, and South African/ Kaapvaal Craton layers to the right. A, B) 3.47 Ga 

S1 event. C, D) 2.63 Ga JSL/MSL event. E, F) 2.57 Ga PSL/RSL event. G, H) 2.49 Ga 

DGSL/RSL event. Relationships are complex, but shifts in distributions do not appear to 

be responsible for the different size distributions between correlated layers, as a greater 

difference in diameter tends to be reflected across all petrologic types.  
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Petrologic type and its relationship to the size distributions present within a 

spherule layer are evaluated by comparing type to type within a correlated event bed. 

Beginning with the oldest spherule layer, the S1, Type 1 spherules are on average 53 µm 

larger in the South African (SA) section, Type 2 spherules are 42 microns larger in 

Western Australia (WA), Type 5 are 56 microns larger in WA, and Type 6 spherules only 

vary by 1 µm (Figure 10, Table 6, A-B). Median values follow a similar trend, in that a 

larger median reflects the spherule layer with the larger average (Table 6, A-B). Standard 

deviation ranges from 160-239 in SA and 150-170 in WA, showing a tighter standard 

deviation in the WA samples (Table 6, A-B). Percent abundances are similar between 

both S1 layers, with type percentages being identical in the case of Type 1 spherules, and 

only differing by a maximum of 5%, as with the Type 2 spherules (Table 6, A-B). 

 

Figure 10. 3.47 Ga Event Petrologic Type. Average spherule diameter for each of the 

petrologic types measured within the 3.47 Ga impact layers, emphasizing the difference 

in mean diameter for spherule types between this correlation. 
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Between the correlated Jeerinah Spherule Layer (JSL) and Monteville Spherule 

Layer (MSL), all spherule types except for Type 5 display a larger average diameter in 

the MSL, although the degree of this difference may vary. On average, Type 1 spherules 

are 221 µm larger in MSL, Type 2 are 42 µm larger, Type 3 are 40 µm larger, Type 4 are 

25 µm larger, Type 5 spherules are equivalent in average diameter, and Type 6 are 49 µm 

larger (Figure 11, Table 6). Median values tend to be larger for the MSL as well, 

although the median for Type 5 spherules is 4 microns larger in the JSL (Table 6, C-D). 

Standard deviation ranges from 161-253 for the MSL, and 123-211 for the JSL, which 

encompasses a similar range even though it may vary between types (Table 6 C-D). The 

difference in petrologic type abundance ranges from just 1 % for Type 4 and varies by as 

much as 16 % for Type 1, with the other petrologic types varying by 10% or less (Table 

6, C-D).  

 

Figure 11. 2.63 Ga Event Petrologic Type. Average spherule diameter for each of the 

petrologic types measured within the 2.63 Ga impact layers, with the Carawine excluded 

emphasizing the difference in mean diameter for spherule types between this correlation. 
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The Reivilo Spherule Layer (RSL) and Paraburdoo Spherule Layer (PSL) follow 

a similar trend to the MSL/JSL, in that the larger average spherule diameters are all found 

in the RSL. In acknowledgment that the larger diameter is always found in RSL, the 

difference is 23 microns for Type 2, 124 microns for Type 3, 160 microns for Type 4, 

233 for Type 5, and 184 for Type 6 (Figure 12, Table 6, E-F). Median values are also 

consistently larger in the RSL, in line with the average diameters (Table 6, E-F). Standard 

deviation for each type ranges from 140-227 in the RSL, but only 136-153 for the PSL. 

The range of differences in spherule type abundances falls between 1-16 %, with Type 

4ôs only varying by 1 % and Type 2ôs by up to 17 %; the other petrologic types vary by 

between 3-8 % (Table 6, E-F). 

 

Figure 12. 2.56 Ga Event Petrologic Type. Average spherule diameter for each of the 

petrologic types measured within the 2.56 Ga impact layers, emphasizing the difference 

in mean diameter for spherule types between this correlation. 
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Finally, with the Kuruman (KSL) and Dales Gorge Spherule Layers (DGSL), the 

larger average diameter for each petrologic type is consistently within the DGSL. On 

average, the diameters are 175 microns larger for Type 1, 209 microns for Type 2, 144 

microns for Type 3, 250 microns for Type 5, and 185 microns for Type 6 (Figure 13, 

Table 6, G-H). Notably, Type 4 spherules are present in very small numbers in the DGSL 

but are completely absent from the KSL. Median spherule diameter is consistently larger 

in the DGSL, in line with the average diameter trends (Table 6, G-H). Standard deviation 

ranges from 112-159 in the KSL, and 148-218 in the DGSL (Table 6, G-H). The DGSL 

and KSL present a large range in the petrologic type abundances measured, as low as 7% 

different for Type 5ôs and up to 37% different for Type 1 spherules (Table 6, G-H). Type 

3 and 4 spherules are rare in both spherule layers, but especially so in the KSL, 

emphasizing another key difference.  

 

Figure 13. 2.49 Ga Event Petrologic Type. Average spherule diameter for each of the 

petrologic types measured within the 2.49 Ga impact layers, emphasizing the difference 

in mean diameter for spherule types between this correlation. 

 

300

350

400

450

500

550

600

650

700

750

0 1 2 3 4 5 6 7A
ve

ra
ge

 S
ph

er
ul

e 
D

ia
m

et
er

 (
µm

)

Petrologic Type

KSL/DGSL Petrologic Type

KSL

DGSL



46 
 

Table 6. Petrologic Type Data for each Correlated Spherule Layer. Western Australian 

(WA) layers appear in the right column, and South African (SA) Layers to the left. 

Correlative layers reside in the same row. A) S1 spherule layer of the Barberton 

Greenstone Belt, SA. B) S1 spherule layer from WA. C) Monteville Spherule Layer, SA. 

D) Jeerinah Spherule Layer, WA. E) Reivilo Spherule Layer, SA. F) Paraburdoo 

Spherule Layer, WA. G) Kuruman Spherule Layer, SA. H)  Dales Gorge Spherule Layer, 

WA. Not all petrologic types are present in each spherule layer, so only the ones present 

in substantial proportions are presented here, and Type 7 spherules are similarly 

excluded due to inconsistency in comparing miscellaneous spherule types. Values of 

mean, median, standard deviation, and percent abundance are included.  

 

A) 

S1 SA 

N=1277 
     

B) 

S1 WA 

N=1984  
    

Type 

Mea

n 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 
 

Type 

Mean 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 

1 467 445 171 9 
 

1 520 506 162 9 

2 487 431 220 66 
 

2 445 410 150 71 

5 516 476 160 6 
 

5 572 542 170 4 

6 581 539 239 19 
 

6 582 577 166 16 

           

C)  

MSL 

N=985 
     

D) 

JSL 

N=1593 
    

Type 

Mea

n 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 
 

Type 

Mean 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 

1 617 569 253 24 
 

1 396 375 123 9 

2 476 445 161 15 
 

2 434 411 137 25 

3 544 527 177 14 
 

3 504 485 154 18 

4 652 665 161 4 
 

4 627 633 194 5 

5 672 665 203 20 
 

5 672 669 211 17 

6 696 683 204 23 
 

6 647 622 210 26 
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Table 6. (Continued) 

 

E) 

RSL 

N=462 
     

F) 

PSL 

N=1519 
    

Type 

Mea

n 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 
 

Type 

Mean 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 

2 482 470 140 25 
 

2 459 453 151 41 

3 619 615 175 44 
 

3 495 486 136 40 

4 669 668 172 9 
 

4 509 498 149 10 

5 731 738 193 6 
 

5 498 487 153 3 

6 728 746 227 13 
 

6 544 535 136 5 

           

G) 

KSL 

N=995 
     

H) 

DGSL 

N=2681 
    

Type 

Mea

n 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 
 

Type 

Mean 

(µm) 

Median 

(µm) 

Standard 

Deviation 

% 

Abundance 

1 360 345 117 39 
 

1 520 491 179 3 

2 367 344 110 43 
 

2 576 565 218 33 

3 378 408 129 1 
 

3 522 496 192 12 

5 363 329 112 5 
 

4 523 507 148 2 

6 435 403 159 12 
 

5 613 582 216 12 

      
6 620 598 199 38 
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CHAPTER 6 

INTERPRETATIONS AND DISCUSSION  

Spherule size is not controlled by any one issue, but instead a myriad of 

influences that may be either intrinsic to the impact or related to depositional processes 

will  determine the suite of diameters present in a deposit. Petrologic processes, impactor 

size/energy of the system, depositional context, and of course relative distance from the 

impact, are all contributors to the size of spherules that form and may be deposited during 

an impact (Johnson and Melosh, 2013; Kambhu and Simonson 2013; Krull -Davatzes et 

al., 2015). Correlated spherule beds must, by definition, share an impactor source and 

target rock as well as an initial impact energy, so whereas a larger impact into some 

target material may produce larger spherules generally, that baseline should apply to any 

layer that preserves the event. Inevitably, distance from the impact and sedimentological 

processes arise as the major determinants in what gets deposited and preserved in each 

location. By distilling out the relative influences of the sedimentological processes 

(which includes depositional setting and environmental winnowing and spherule 

density/concentration, a relative distance from the impact can be interpreted as a means 

of constraining the role continental separation on the size distributions present. 

6.1 Relative Distance Between Layers 

Representative suites of spherule diameters for a series of correlated Archean 

impact layers display an increasing disparity in their size distributions with age. With the 

assumption that larger spherules tend to appear more proximal to the impact, and smaller 

spherules more distal, this disparity in spherule diameters may be used as a key clue to 
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understand the relative distance between two deposits. This change is recorded through 

time as the size distribution curves grow increasingly different progressing from 3.47-

2.49 Ga, primarily based on the greater difference between average diameters (Figure 

10), but also recognizable by general trends in the size distributions (Figures 3-7) and in 

the size distributions by petrologic type. In the case of the Kaapvaal and Pilbara cratons, 

an increasingly different spherule size distribution associated with the same impact event 

is indicative of cratons that are separating, and with the corroboration of paleomagnetic, 

geochronological, and structural evidence, validating and constraining the timeline of the 

ancient ñsupercontinentò Vaalbara is made feasible. It is found that the difference in 

average spherule diameter is 26 µm for S1, 66 µm for the Monteville Spherule Layer 

(MSL)/Jeerinah Spherule Layer (JSL), 123 µm for the Reivilo Spherule Layer 

(RSL)/Paraburdoo Spherule Layer (PSL), and 207 µm for Kuruman Spherule Layer 

(KSL)/Dales Gorge Spherule Layer (DGSL). Simply based on the bulk average of 

spherule diameter measurements from each spherule layer, an exponential relationship 

tracks the increasing difference in spherule sizes over time (Figure 14).  

Interestingly, when considering only the largest 5% of spherules in each layer, 

there is a difference between the graph of the bulk average. When looking at the largest 

grains, the differences in diameter are 180 µm for the S1 layers, 71 µm for MSL/JSL, 219 

µm for RSL/PSL, and 332 µm for KSL/DGSL (Figure 15). Whereas the younger three 

correlated layers display a similar trend of increasingly different diameters over time, the 

difference between the oldest S1 layers is much larger than it is for a bulk average. These 

large end members may provide relative sense of the environmental energy in the 

depositional setting of the spherules, in that larger particles may be indicative of higher 
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energy at the time of deposition. This only appears significant for the S1 beds of both the 

Plbara and Kaapvaal, which are interpreted as the two correlated layers most closely 

situated at the time of deposition and may highlight how depositional environment 

becomes the main control when a difference in distance is insignificant. Even with this 

disparity, the largest 5% indicates a that there was in increasing distance between 

spherule layers from at least 2.63-2.49 GA. 

 

 

Figure 14. Difference in Average Spherule Diameter Over Time for each Correlated 

Spherule Layer. The difference in diameter is based on the total average diameter for 

individual spherule layers and then presented as an absolute difference between 

correlations. The oldest spherule layers show the most similarity in average diameter, 

which becomes increasingly different in the younger layers. Error for impact age is 

relatively small relative to the scale of time being considered, and error in difference is 

based on error in measurement of spherule size. 
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Figure 15. Difference in Average Spherule Diameter Over Time Based on the Largest 

5% of Spherules for each of the Correlated Beds. This graph depicts a similar story to 

that of figure 14, except it only considers the largest spherules in a given layer. The trend 

for the Neoarchean spherule layers (MSL/JSL, RSL/PSL, KSL/DGSL) remains the same, 

with an increasing difference over time. The oldest layer, the S1, departs from the trend 

seen in Fig 14 by displaying a greater disparity in diameter between correlations. 

 

Both average spherule diameter differences and the observable change in spherule 

size distributions over time suggest that the Pilbara and Kaapvaal cratons were situated 

relatively close together around 3.5 Ga. The rifting of these cratons, which would have 

been underway by the time the Monteville and Jeerinah impact events occurred, must 

have been initiated prior to 2.63 Ga, a timeline most like that proposed by Zegers et al. 

(1998) (Figure 16). With evidence that the cratons of the Archean were subject to plate 

motion velocities comparable to today during the time, as suggested by Brenner et al. 

(2020), this investigation into spherule size weighs in on a heavily debated timeline. To 

date, Vaalbaras existence and timeline is mostly disagreed upon through the lens of 
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paleomagnetic data, which has suggested that Vaalbara was constructed as early as 3.5 

Ga (Zegers et al., 1998), as late as 2.2 Ga (De Kock et al., 2009), certainly not by 2.78- 

2.7 Ga, but possibly between 2.7-2.4 Ga (Salminen et al., 2021). In light of so much 

disagreement on Vaalbaraôs timeline, this novel means of constraining the assemblage is 

especially valuable. With the advent of the spherule size data, an earlier Vaalbara model 

with assemblage during the Mesoarchean is indicated (Figure 16). With the rejection of 

Vaalbaraôs existence by 2.78 Ga, the rifting evidenced by spherule size distributions of 

the MSL and JSL is proposed to have onset by 2.8 Ga, but possibly even sooner.  

 

Figure 16. Spherule Diameter Differences with Impactor and Continent Context. 

Difference in spherule diameter between correlated layers based on average diameters 

and plotted over time as the black dots. Vertical blue bars give the estimated range of 

impact diameter of the bolide for a given event, assuming correlations and based on 

Johnson and Melosh, 2012. K/Pg impact diameter range is also provided for reference, 

to highlight how large the Archean impacts may have been. A proposed model for the 

range of timings for Vaalbaraôs life cycle, based on Zegers et al., 1998, is depicted at the 

top of the graph for comparison to spherule size difference through time. 
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Although this spherule diameter data is extremely promising for constraining 

relative distance, it is threatened by a few limitations. Most notably, there is a substantial 

gap between the S1 impact event and the JSL/MSL event, covering 860 million years 

from 3.47-2.63 Ga. This gap in the data, which may eventually be patched as new 

correlated spherule layers are discovered (although this is unlikely), spans a critical time 

for any proposed model of Vaalbara and is sorely missed. Similarly, these impact layers 

are recognized in a limited number of locations, so the rarity of the samples may include 

a degree of bias. The fact that this analysis is based on just these four events also risks 

exaggerating the influence of other controlling factors such as impact size (e.g. Johnson 

and Melosh, 2013; Krull -Davatzes et al., 2015), although the effect of those factors will 

be addressed in the subsequent section. Another limitation, or at least another piece of 

data that would assist these interpretations, is that the impact craters from these events 

have all been destroyed and reworked and so all interpretations of distance are relative 

(Glass and Simonson, 2012). Essentially, the major limitations of this study derive from 

the age of the spherule layers, subject to time unrelenting, and the limited nature of the 

samples from which data is collected, and interpretations made. Despite these limitations, 

the trends identified in this study are robust and corroborate previous research that spans 

various disciplines.  

6.2 Ruling Out Other Potential Influences 

A clear relationship is present between the age of the spherules and the diameter 

differences between correlated spherule layers, but in order to ascribe this trend to an 

increasing distance between the Pilbara and Kaapvaal Cratons there are several other 

potential factors that must be ruled out. As noted, the size of the impactor is regarded to 
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have an effect on spherule size, which may substantially affect the data with limited 

correlations. (Johnson and Melosh, 2013; Krull-Davatzes et al., 2015). Additionally, the 

depositional setting for each spherule layer may vary, and differing depositional energies 

can be expected to transport differing grain sizes and contribute a winnowing effect to the 

sample suites. Inevitably, relative distance, petrologic type, impactor diameter, and 

depositional setting will all contribute some effect on the spherule diameters preserved in 

each impact layer.  

Petrologic type represents perhaps the most confounding role in determining the 

diameters of spherules in a given population. It is clear that petrologic type will act as a 

control on diameter within a spherule layer, which reveals itself in the petrologic type 

size distribution graphs (Figure 9) and as previously recognized by Krull-Davatzes et al. 

(2015). When comparing correlated impact spherule layers, the general trend suggests 

that differences in overall diameter distributions will reflect a wholesale shift in the 

individual petrologic type curves such that the layer with a smaller average will also have 

smaller diameter values for all petrologic types (Figure 9). This trend is only deviated 

from by the 3.47 Ga S1 spherule layer, which has the smallest size difference for 

spherules, and the layers are interpreted as having been relatively close. It is feasible that 

the relatively similar average spherule diameter measured in the S1 layers do not provide 

enough room for a relationship between petrologic type and size to present itself with the 

current dataset, and as such this deviation is not treated as substantial. With each of the 

subsequent layers (Jeerniah/Monteville, Paraburdoo/Reivilo, and Dales Gorge/Kuruman), 

there is no consistent trend indicating that petrologic types are shifting the size 

distribution curves looking between cratons, but rather a diameter difference that is 
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reflected across all petrologic types. Based on these observations, it is interpreted that 

petrologic type is not responsible for the trend of increasingly different spherule 

diameters over time. It is still recognized that petrologic type is highly influential on a 

given spherule layer in both a lateral and vertical sense, with certain spherule types 

tending to be larger than others.  

When considering impact diameters, the estimated ranges for impactor sizes can 

be quite broad, especially when assuming correlation and taking into consideration the 

combined range for correlated impact layers (Figure 17). Due to this large potential 

range, each impact event overlaps with the others to some extent, but shows no trends in 

regard to maximum, median, or minimum impact diameter when compared to the 

difference in spherule sizes between correlated deposits (Figure 17). So, whereas it is 

recognized that the bolide diameter will in part determine the original size suite for 

spherules generated in an impact, it does not appear to define how spherule diameters 

vary spatially and cannot explain the trend of increasingly different diameters through 

time. 

 



56 
 

 

Figure 17. Difference in Average Spherule Diameter Between Correlated Layers and 

Range of Potential Impactor Diameter Maximums. This graph assumes correlations and 

is synthesized from Johnson and Melosh (2012). Difference in diameter is largest for the 

younger layers, and smallest for the oldest layers, whereas no clear trend is apparent 

with impact size although with acknowledgment of the fact that the potential ranges are 

large. 

 

The bed thickness for each spherule layer varies substantially, both within 

individual layers and between correlated beds, where a higher bed thickness is associated 

with higher concentrations of admixed material and attributable to higher depositional 

energy. To assess the relationship of bed thickness and spherule size, the average 

diameter for each spherule layer is plotted with the maximum bed thickness measured for 

each impact layer (Figure 18). The data plots randomly, with no trends between the bed 

thickness and the average diameters outstanding across all the impact events and within 

correlated layers. This suggests the spherule diameters present within a deposit are not 

primarily controlled by the energy setting. Even if depositional energy may factor into the 
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sizes present, it is not the defining factor. To instead emphasize the differences in 

spherule diameters and the differences in maximum bed thickness between correlated 

layers, the average diameter difference between correlated spherule beds is plotted with 

the maximum bed thickness (Figure 19). By accounting for the differences in energy 

environment, this plot considers how the depositional energy of the environmental setting 

varies between correlated spherule beds and again highlights how changes in bed 

thickness appear to have no substantial effect on how spherule diameters may vary. 

Essentially, whether considering bed thickness or lateral changes in bed thickness, the 

bed thickness variable does not present itself as a determinant factor for temporal changes 

in spherule diameter. 

Comparing the interpreted depositional environments can also provide some 

insight into the relationship that this has on spherule size distributions. In this study, the 

oldest spherule layer (S1) and the youngest layers (DGSL/KSL) both have a shared 

depositional environment between correlations, with S1 being deposited in a shallow 

marine platform and the DGSL/KSL being deposited in a deep marine environment. 

These two correlations represent the most similar spherule sizes (S1) and the most 

different (DGSL/KSL), despite the fact that each correlation would have had a similar 

depositional history. Additionally, the presence of splash form spherules (proximal 

forms) in the DGSL, which are not present in the KSL, further reinforces the notion that 

DGSL is more proximal to the impact site, consistent with overall larger spherules 

compared to the KSL.  
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Figure 18. Average Spherule Diameter for and the Approximate Bed Thickness of the 

Respective Layer. Bed thickness and how much admixed material is included in the 

spherule layer will be in part a result of how much energy is present at the time of 

deposition. No trend is observed between these variables, suggesting that the sizes of 

spherules present in a layer is unrelated to the thickness of the bed, and indicating a 

limited role played by depositional energy. 
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Figure 19. Difference in Average Spherule Diameter Among Correlated Layers and the 

Difference in Bed Thickness. Bed thickness difference is based on the maximum value for 

each correlated layer. This comparison shows no clear trend, which indicates that a 

greater difference in a spherule layer thickness does not control how the difference in the 

spherule sizes between those layers. As such, bed thickness does not control differences 

in diameter across correlated spherule layers. 

 

 

To further support the interpretation that environmental factors represent 

secondary controls on the spherule size distributions found between correlated beds, the 

Carawine Spherule Layer (CSL) and how it compares to the correlated Jeerinah (JSL) 

and Monteville (MSL) Spherule Layers was analyzed. At this stage, drawing conclusions 

from the CSL dataset would be incomplete, but insight into the processes behind spherule 

deposition may be gained through consideration of this additional spherule layer. This 

third correlation to the 2.63 Ga event, situated in the Pilbara Craton along with the JSL 

and corresponding to the MSL in the Kaapvaal, provides an opportunity to compare 
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different lithologies and depositional settings between laterally proximal deposits (JSL 

and CSL). It is remarkable how these preliminary datasets show a more similar average 

diameter to its laterally closer correlation, the JSL. Similarly, the size distribution 

showing peaks that correspond to both the JSL and MSL, but not deviating too 

substantially from the overall shape, indicates that severe winnowing is absent (Figure 7). 

Producing a similar size distribution graph for a substantially different depositional 

setting is crucial for the interpretation that relative distance from the impact site will 

result in the greatest difference in spherule diameters. Future work will focus on the 

Carawine Spherule Layer, but these findings are sufficient to support the preliminary 

conclusions. 

6.3 Petrologic Type Analysis 

There is a relationship between petrologic type and size, and petrologic type is 

recognized to grade into stratigraphic zones within other BGB spherule layers (Krull-

Davatzes, 2006), with certain spherule types (such as Type 6) displaying a tendency for 

larger diameters even within this dataset (Figure 9). Linking this relationship to the 

differences seen between correlated layers is not as obvious, however, and so petrologic 

type is compared between correlated spherule layers to distill out any potential trends 

(Figure 9, Table 6). The first observation is that average diameters for spherule types 

becomes more different between correlated layers through time, which reflects a full shift 

in spherule size similar to that identified through considering the entire spherule 

population (Figures 3-6 and 14). For example, the Jeerinah spherule layer has a smaller 

average spherule diameter than the correlative Monteville spherule layer, and that smaller 

average diameter can be recognized in each individual spherule type. This is true for all 
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three of the younger correlated events, with the S1 layer being the event bed that breaks 

this trend, although this oldest spherule layer correlation contains the most similar 

average diameters. Importantly, that trend is recognizable regardless of spherule type 

abundances within a layer, suggesting that a higher abundance of certain types of 

spherules is not causing the shifts in bulk averages or overall size distribution that can be 

recognized through time. So, a shift in spherule diameter distribution appears to be 

independent of petrologic type. 

Another observation regarding the analysis of petrologic type is that spherule type 

abundances grow increasingly different through time. Starting with the correlated S1 

layers, both spherule layers display the same four petrologic types, each with abundances 

within 5% of the other layer. Between the MSL and JSL, the difference in petrologic type 

abundance ranges from just 1 % for Type 4, up to 16% for Type 1. This range grows 

increasingly different with the RSL and PSL, with type 4 also being just 1% different 

between the layers, but type 1 being 17% different. The youngest layers, DGSL and KSL, 

have the most variability of spherule type abundances, up to 37% different for Type 1 

spherules, and with the additional difference of Dalesôs Gorge containing Type 3 and 4 

spherules, which are exceptionally rare to nonexistent in the Kuruman spherule layer. So, 

whereas spherule type abundance within a layer does not seem to be the driving force for 

the difference in size distribution between a correlated event, there is a clear pattern of 

increasingly different percent abundances and a potential implication for plume 

heterogeneity. Standard deviation of spherule diameter tends to vary through time, in 

some cases the larger deviations being associated with the proximal spherule bed, and in 

other cases with the distal. There is not an obvious relationship between these standard 
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deviation values and petrologic type, as it may vary vastly depending on the spherule 

layer being analyzed. Excluding petrologic type as a control on differences in spherule 

size between correlated layers supports the interpretation that a greater distance is the 

dominant control. 
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CHAPTER 7 

CONCLUSIONS 

Through this research I sought to use spherule size distributions between 

correlated impact layers from the Archean to better contextualize the state of plate 

tectonics, specifically surrounding the Kaapvaal and Pilbara Cratons and their proposed 

assemblage, Vaalbara. To achieve this, both the extensive nature of large impact deposits, 

which allows for correlations to be made between distant landmasses, as well as the 

tendency for more distal impact deposits to contain smaller impact particles (spherules) 

were utilized. A variety of potential influences were assessed, including the age of the 

spherule layers, the estimated size of the impactor, bed thickness/energy of deposition, 

and the petrologic or compositional type of the spherules present in a deposit, to consider 

a full suite of possibilities for why spherule diameter distributions may be alike or 

dissimilar between two correlated layers.  

Spherule diameter distributions grow increasingly different between correlated 

deposits in the Kaapvaal and Pilbara Cratons from 3.47 to 2.49 Ga. This supports my 

hypothesis that these cratons were separating during the Archean, and that increasing 

distance is recorded by the size distributions of impact ejecta. Comparisons between the 

oldest spherule layers, the S1, display relatively similar size distributions and bulk 

average diameter. These values consistently become more varied with each of the 

subsequent spherule deposits, with the JSL/MSL at 2.63 Ga, the PSL/RSL at 2.57 Ga, 

and finally are most different with the DGSL/KSL at 2.49 Ga. This trend, built by 

thousands of spherule diameter measurements, is interpreted to correspond to an 

increasing distance between the two cratons that would have onset after the S1 spherule 
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layer was deposited by 3.47 Ga, and certainly prior to the 2.63 Ga JSL/MSL impact 

event. With an increasing distance, the size distributions of the ejecta particles present 

should become increasingly different, which is what has been found here. This implies 

that the Pilbara and Kaapvaal Cratons must have been colliding or already have collided 

by the time of the S1 impact event, or 3.47 Ga. Vaalbara then would have been stable for 

a period of approximately 0.6-0.8 Gy, with rifting being initiated by the time the 2.63 Ga 

impact occurred and reasonably around 3.8 Ga. These findings support paleomagnetic 

interpretations that postulate an earlier Vaalbara supercontinent.  

Trends in spherule diameter over time cannot be attributed to the influences of 

impactor diameter, bed thickness, or petrologic type, although these are recognized to be 

controlling factors for spherule size within a layer itself. The lack of a consistent trend 

between these other potential forces and measured differences in spherule diameter 

between correlated layers forces indicates minimal influence. The only factor that 

produces a clear relationship with increasing size difference is time, which records an 

increasing distance between depositional sites that is responsible for the increasingly 

different spherule diameters in impact layers from 3.47-2.49 Ga. By ruling out other 

potential factors, the conclusion that a Kaapvaal and Pilbara assemblage had begun 

rifting by 2.63 Ga and continued until at least 2.49 Ga is supported. 

This study is not without its limitations. The samples used for this research are 

rare to find in the field, and even rarer in the laboratory. I am fortunate to have access to 

one of the most complete impact layer sample libraries available, but surely as these 

spherule layers are recognized in additional outcrops or drill cores covering a greater 

lateral extent the data will be able to tell a more robust story. Additionally, the lack of a 
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correlated spherule layer between the Kaapvaal and Pilbara between the S1 and JSL/MSL 

events (3.47 - 2.63 Ga), leaves approximately 0.84 Ga where this trend simply cannot be 

assessed. An additional correlation made between those two events would yield even 

greater insights into the timeline of Vaalbara and the state of plate motion at the time, 

although such a correlation is unlikely to be made. It is also worth acknowledging 

uncertainty in the dating of the spherule layers, which can vary dramatically depending 

on the methods used, but even this has the potential to be better constrained with 

additional research, and the certainty of the order of impact events remains concrete even 

if the specific dates may be uncertain.  

These findings provide an additional resource for contextualizing plate motion in 

the Archean, which typically relies heavily on paleomagnetic data. By recognizing an 

additional means of constraining the distance between landmasses, at least in a relative 

sense, Archean tectonic research is granted another means of comparison and validation. 

This has vast implications for the understanding of plate tectonics, especially regarding 

when tectonic movements were initiated and what model best fits. The methods used here 

may also be applied to other times in Earthôs history, or other landmasses where ejecta 

layers can be correlated, and opens the door to a better understanding of continental 

assemblages and the supercontinent cycle through time. In conclusion, the increasingly 

different spherule size distributions measured between the Kaapvaal and Pilbara Cratons 

of South Africa and Western Australia are attributed to an increasing distance between 

the cratons caused by rifting, and this has far-reaching implications for any field seeking 

a fuller understanding of Earthôs tectonic history. 
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APPENDIX A  

S1 SPHERULE LAYER (WESTERN AUSTRALIA/PILBARA) SPHERULE 

MEASUREMENT DATA  

 

NPD S1-1 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis average 

(µm) 

2_E4 1382.98 1228.03 1333869 0.46 2 1305.505 

2_E3 1215.5 1187.4 1133550 0.21 2 1201.45 

E62 1180.88 1095.3 1015849 0.37 6 1138.09 

E25 1163.49 997.25 911290 0.52 6 1080.37 

E18 1319.34 777.75 805912 0.81 6 1048.545 

2_E20 1138.56 946.17 846093 0.56 2 1042.365 

E37 1142.43 876.47 786423 0.64 6 1009.45 

2_E96 1122.56 784.26 691445 0.72 2 953.41 

E19 1098.63 800.43 690663 0.68 2 949.53 

2_E2 1298.96 562.41 573777 0.9 6 930.685 

E58 1001.33 841.87 662085 0.54 6 921.6 

E22 1036.33 803.83 654269 0.63 6 920.08 

2_E54 944.39 878.73 651778 0.37 2 911.56 

E35 971.63 843.03 643334 0.5 5 907.33 

E48 1049.45 732.62 603853 0.72 5 891.035 

2_E30 1033.49 744.08 603970 0.69 6 888.785 

E20 969.13 800.18 609057 0.56 1 884.655 

E38 882.41 841.06 582891 0.3 5 861.735 

2_E102 1004.75 711.37 561358 0.71 2 858.06 

E41 1003.94 697.09 549647 0.72 6 850.515 

E49 927.65 766.86 558718 0.56 6 847.255 

E7 862.38 807.94 547223 0.35 6 835.16 

E63 1009.78 644.81 511384 0.77 2 827.295 

E4 891.22 747.13 522958 0.55 2 819.175 

E26 870.73 767.08 524584 0.47 6 818.905 

E21 1089.05 545.68 466740 0.87 6 817.365 

E17 869.86 748.65 511464 0.51 6 809.255 

2_E76 1182.97 426.61 396367 0.93 2 804.79 

2_E18 851.76 756.17 505855 0.46 6 803.965 

E32 965.52 620.65 470650 0.77 2 793.085 

E1 961.09 617.71 466271 0.77 5 789.4 

E8 1069.55 506.53 425496 0.88 6 788.04 

2_E33 898.96 640.79 452427 0.7 5 769.875 

2_E47 837.91 694.73 457196 0.56 6 766.32 
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E6 935.69 596.51 438366 0.77 2 766.1 

2_E75 826.34 691.61 448863 0.55 2 758.975 

2_E37 899.05 597.62 421989 0.75 2 748.335 

E70 777.37 713.46 435603 0.4 6 745.415 

E42 887.31 583.69 406766 0.75 6 735.5 

2_E44 789.61 665.78 412894 0.54 6 727.695 

E45 897.53 545.53 384552 0.79 2 721.53 

E36 784.51 643.42 396449 0.57 6 713.965 

E55 820.26 607.62 391448 0.67 6 713.94 

E34 1021.69 399.32 320426 0.92 2 710.505 

2_E82 796.95 623.13 390034 0.62 6 710.04 

2_E67 716.51 701.54 394789 0.2 2 709.025 

2_E19 845.67 571.79 379775 0.74 6 708.73 

2_E38 764.37 638.06 383049 0.55 5 701.215 

E59 723.57 662.98 376766 0.4 7 693.275 

E5 851.21 531.83 355545 0.78 5 691.52 

2_E27 769.85 611.77 369897 0.61 6 690.81 

E53 822.29 556.14 359171 0.74 5 689.215 

2_E7 874 504.2 346099 0.82 5 689.1 

2_E9 774.5 600.83 365479 0.63 6 687.665 

E57 966 402.91 305686 0.91 6 684.455 

2_E29 846.58 510.78 339621 0.8 6 678.68 

2_E35 686.43 656.93 354166 0.29 6 671.68 

E54 886.51 429.04 298723 0.88 2 657.775 

E11 796.16 510.2 319032 0.77 2 653.18 

2_E5 744.68 561.32 328303 0.66 2 653 

E67 746.29 555.46 325573 0.67 2 650.875 

2_E51 726.37 575.1 328087 0.61 6 650.735 

E14 766 526.65 316843 0.73 6 646.325 

2_E85 731.53 544.43 312796 0.67 6 637.98 

E43 744.59 522.84 305755 0.71 2 633.715 

E3 848.53 417.78 278426 0.87 1 633.155 

E12 720.5 509.23 288163 0.71 6 614.865 

E50 694.8 533.09 290904 0.64 6 613.945 

E15 642.19 577.52 291286 0.44 2 609.855 

E65 684.12 530.89 285247 0.63 5 607.505 

2_E83 662.44 539.03 280446 0.58 2 600.735 

E61 657.8 541.22 279611 0.57 6 599.51 

2_E84 608.61 590.14 282085 0.24 2 599.375 

2_E45 628.05 545.02 268841 0.5 6 586.535 

2_E65 712 455.79 254880 0.77 2 583.895 



72 
 

E13 798.43 369.21 231528 0.89 2 583.82 

E56 588.41 576.29 266326 0.2 5 582.35 

E64 699.46 457.5 251327 0.76 2 578.48 

2_E61 623.65 525.63 257462 0.54 6 574.64 

2_E24 600.89 538.89 254324 0.44 6 569.89 

E16 595.66 539.76 252518 0.42 1 567.71 

E60 679.96 455.17 243081 0.74 5 567.565 

2_E12 713.19 415.31 232631 0.81 1 564.25 

2_E8 796.78 327.75 205099 0.91 5 562.265 

E2 616.58 505.46 244775 0.57 2 561.02 

2_E26 708.67 412.46 229571 0.81 2 560.565 

2_E59 694 407.82 222290 0.81 5 550.91 

2_E57 603.99 495.83 235207 0.57 6 549.91 

2_E68 571.77 522.84 234790 0.4 6 547.305 

2_E46 585.2 508.34 233639 0.5 2 546.77 

2_E52 602.58 488.97 231409 0.58 1 545.775 

E68 578.09 512.57 232724 0.46 2 545.33 

2_E63 616.11 472.7 228734 0.64 5 544.405 

2_E1 648.53 439.64 223929 0.74 5 544.085 

2_E49 588.23 490.15 226447 0.55 6 539.19 

2_E28 585.85 491.1 225970 0.55 2 538.475 

E9 580.9 492.95 224904 0.53 2 536.925 

E29 680.95 390.28 208725 0.82 2 535.615 

2_E86 553.43 508.21 220901 0.4 6 530.82 

E31 620.01 440.69 214593 0.7 2 530.35 

E46 575.97 482.85 218424 0.55 5 529.41 

2_E73 609.14 449.53 215061 0.67 5 529.335 

2_E55 599.28 456.28 214757 0.65 2 527.78 

2_E64 606.45 428.52 204104 0.71 6 517.485 

2_E42 600.67 431.75 203687 0.7 2 516.21 

E33 541.59 483.06 205478 0.45 5 512.325 

E28 638.23 372.29 186613 0.81 2 505.26 

E39 584.64 424.06 194715 0.69 1 504.35 

2_E25 555.24 453.42 197727 0.58 5 504.33 

E44 510.36 492.6 197452 0.26 6 501.48 

2_E16 601 390.35 184257 0.76 6 495.675 

2_E17 551.96 435.57 188825 0.61 1 493.765 

2_E39 679.44 307.29 163980 0.89 5 493.365 

E40 516.42 467.79 189732 0.42 2 492.105 

E30 519.91 464.07 189496 0.45 6 491.99 

2_E66 539.3 442.93 187608 0.57 2 491.115 
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2_E43 561.51 417.3 184030 0.67 2 489.405 

2_E15 633.04 330.16 164153 0.85 2 481.6 

2_E70 511.86 444.48 178687 0.5 1 478.17 

2_E60 579.9 368.37 167774 0.77 5 474.135 

2_E90 557.77 389.92 170815 0.72 6 473.845 

2_E62 520.89 417.89 170962 0.6 5 469.39 

E24 551.76 382.63 165815 0.72 1 467.195 

2_E48 491.62 438.3 169233 0.45 2 464.96 

E69 516.6 411.08 166791 0.61 5 463.84 

2_E53 498.08 426.81 166965 0.52 5 462.445 

2_E103 490.81 432.64 166777 0.47 2 461.725 

2_E69 529.09 377.96 157061 0.7 6 453.525 

2_E36 494.4 411.75 159884 0.55 1 453.075 

2_E21 485.13 417.07 158912 0.51 2 451.1 

2_E93 487.48 411.38 157505 0.54 5 449.43 

2_E91 494.88 403.09 156673 0.58 2 448.985 

2_E14 502.39 394.73 155751 0.62 2 448.56 

2_E23 562.68 307.25 135780 0.84 6 434.965 

2_E78 475.58 389.93 145645 0.57 5 432.755 

E10 477.17 385.74 144566 0.59 2 431.455 

2_E101 467.61 387.55 142334 0.56 6 427.58 

2_E40 451.86 401.63 142536 0.46 2 426.745 

2_E104 492.9 358.95 138958 0.69 5 425.925 

2_E71 525.92 324.03 133844 0.79 2 424.975 

E27 467.26 382.59 140405 0.57 2 424.925 

2_E97 435.83 407.69 139553 0.35 1 421.76 

E23 434.1 407.86 139055 0.34 2 420.98 

2_E99 464.38 367.62 134080 0.61 1 416 

2_E32 420.2 408.17 134707 0.24 1 414.185 

E47 427.13 395.49 132673 0.38 6 411.31 

2_E89 500.57 315.1 123882 0.78 2 407.835 

2_E80 438.62 371.32 127914 0.53 6 404.97 

2_E6 450.86 354.88 125666 0.62 2 402.87 

2_E79 440.73 362.25 125392 0.57 2 401.49 

2_E56 455.3 346.14 123777 0.65 5 400.72 

2_E50 498.65 301.26 117984 0.8 2 399.955 

2_E31 452.41 341.14 121214 0.66 2 396.775 

2_E58 460.43 330.15 119392 0.7 5 395.29 

2_E100 410.58 370.35 119427 0.43 2 390.465 

2_E41 456.84 323.09 115925 0.71 2 389.965 

2_E87 439.34 335.42 115741 0.65 2 387.38 
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2_E22 400.43 369.49 116202 0.39 2 384.96 

2_E81 427.37 329.42 110573 0.64 2 378.395 

2_E74 440.99 315.39 109236 0.7 2 378.19 

2_E11 406.51 349 111426 0.51 2 377.755 

E51 434.55 320.39 109346 0.68 1 377.47 

2_E88 470.39 283.96 104909 0.8 6 377.175 

2_E10 381.23 355.69 106501 0.36 2 368.46 

2_E94 437.25 293.85 100912 0.74 2 365.55 

E52 370.12 336.32 97766 0.42 1 353.22 

2_E98 427.63 272.71 91593 0.77 1 350.17 

2_E72 433.52 259.02 88191 0.8 5 346.27 

2_E13 351.33 329.63 90955 0.35 5 340.48 

2_E92 430.93 244.81 82857 0.82 1 337.87 

2_E77 415.44 255.08 83228 0.79 1 335.26 

2_E34 351.08 285.05 78600 0.58 2 318.065 

E66 361.13 260.42 73862 0.69 1 310.775 

2_E95 325.92 223.3 57159 0.73 5 274.61 

 

NPD S1-2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type Axis Avg (µm) 

E114 210.75 197.16 32636 0.35 2 203.955 

E128 261.08 187.18 38382 0.7 2 224.13 

E123 251.24 229.35 45257 0.41 2 240.295 

E122 298.87 190.43 44701 0.77 2 244.65 

E120 326.62 211.46 54245 0.76 5 269.04 

E117 369.08 188.91 54760 0.86 6 278.995 

E105 346.3 251.47 68394 0.69 6 298.885 

E63 441.52 174.71 60586 0.92 1 308.115 

E89 350.86 269.9 74373 0.64 2 310.38 

E125 351.01 272.1 75012 0.63 2 311.555 

E116 376.15 248.79 73499 0.75 2 312.47 

E121 416.01 211.85 69217 0.86 2 313.93 

E111 348.7 279.71 76602 0.6 2 314.205 

E93 379.37 257.55 76740 0.73 2 318.46 

E139 331.98 305.82 79739 0.39 6 318.9 

E119 362.81 283.86 80886 0.62 6 323.335 

E42 410.68 241.39 77861 0.81 2 326.035 

E118 443.65 210.63 73393 0.88 2 327.14 

E148 358.89 296.42 83553 0.56 2 327.655 

E130 392.56 264.28 81483 0.74 6 328.42 
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E149 395.02 265.94 82507 0.74 2 330.48 

E132 347.47 314.08 85714 0.43 6 330.775 

E112 402.21 266.37 84145 0.75 2 334.29 

E133 431.33 251.44 85179 0.81 5 341.385 

E100 449.94 245.91 86901 0.84 2 347.925 

E143 394.77 303.99 94253 0.64 5 349.38 

E3 403.21 305.66 96796 0.65 1 354.435 

E146 462.3 252.73 91762 0.84 1 357.515 

E141 463.52 254.97 92822 0.84 5 359.245 

E44 402.76 317.57 100455 0.62 1 360.165 

E135 465.34 265.86 97165 0.82 1 365.6 

E53 432.51 303.43 103071 0.71 5 367.97 

E115 452.01 289.49 102770 0.77 6 370.75 

E43 516.64 237.35 96309 0.89 6 376.995 

E66 419.05 342.53 112736 0.58 2 380.79 

E83 420.39 347.46 114721 0.56 2 383.925 

E99 401.61 369.09 116417 0.39 2 385.35 

E102 401.58 369.16 116432 0.39 2 385.37 

E113 455.53 320.35 114612 0.71 2 387.94 

E62 458.46 317.99 114503 0.72 2 388.225 

E49 438.57 339.38 116900 0.63 6 388.975 

E69 491.21 287.92 111078 0.81 5 389.565 

E76 439.72 344.45 118958 0.62 6 392.085 

E32 434.03 355.42 121158 0.57 2 394.725 

E145 471.99 323.24 119825 0.73 2 397.615 

E97 468.3 360.34 132532 0.64 2 414.32 

E101 428.35 407.02 136932 0.31 6 417.685 

E75 458.11 377.68 135890 0.57 5 417.895 

E19 457.83 380.22 136719 0.56 2 419.025 

E31 516.35 332.32 134770 0.77 2 424.335 

E68 518 341.53 138947 0.75 2 429.765 

E79 546.65 316.94 136074 0.81 6 431.795 

E15 472.13 391.54 145186 0.56 5 431.835 

E140 534.85 328.94 138178 0.79 6 431.895 

E144 467.04 405.31 148672 0.5 6 436.175 

E50 545.36 330.93 141747 0.79 6 438.145 

E60 493.78 383.34 148664 0.63 2 438.56 

E52 468.94 409.95 150984 0.49 1 439.445 

E29 450.61 430.68 152420 0.29 2 440.645 

E147 486.82 395.09 151064 0.58 6 440.955 

E142 475.37 407 151957 0.52 5 441.185 
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E17 481.55 401.4 151815 0.55 2 441.475 

E56 548.29 339.28 146101 0.79 2 443.785 

E40 459.1 429.34 154812 0.35 2 444.22 

E45 463.24 425.63 154855 0.39 2 444.435 

E59 465.46 423.46 154805 0.42 2 444.46 

E36 506.15 382.87 152202 0.65 1 444.51 

E74 625.28 266.14 130702 0.9 6 445.71 

E98 508.25 391.12 156125 0.64 2 449.685 

E23 474.24 426.62 158900 0.44 2 450.43 

E28 564.55 337.62 149697 0.8 2 451.085 

E38 500.74 406.52 159876 0.58 1 453.63 

E107 478.14 442.89 166317 0.38 2 460.515 

E151 502.75 418.4 165210 0.55 6 460.575 

E82 482.83 438.48 166276 0.42 5 460.655 

E64 561.6 367.01 161881 0.76 2 464.305 

E7 560.59 371.3 163478 0.75 2 465.945 

E41 550.77 381.86 165182 0.72 2 466.315 

E25 571.94 361.63 162446 0.77 1 466.785 

E91 507.31 432.54 172342 0.52 6 469.925 

E20 616.35 328.77 159150 0.85 5 472.56 

E109 539.53 409.3 173439 0.65 6 474.415 

E126 582.14 368.9 168667 0.77 6 475.52 

E51 651.63 310.03 158674 0.88 2 480.83 

E26 639.88 325.41 163537 0.86 2 482.645 

E84 547.86 420.99 181145 0.64 6 484.425 

E150 594.02 384.05 179174 0.76 6 489.035 

E92 579.06 399.69 181777 0.72 2 489.375 

E78 598.24 390.38 183422 0.76 2 494.31 

E103 505.87 484.76 192603 0.29 6 495.315 

E65 519.24 475.84 194054 0.4 2 497.54 

E80 542.04 461.51 196473 0.52 6 501.775 

E5 554.54 449.61 195822 0.59 2 502.075 

E13 589.03 415.77 192343 0.71 2 502.4 

E22 533.87 473.85 198686 0.46 6 503.86 

E47 517.64 490.49 199410 0.32 5 504.065 

E61 576.16 442.27 200131 0.64 6 509.215 

E37 618.3 403.17 195784 0.76 2 510.735 

E30 594.74 432.06 201818 0.69 6 513.4 

E137 556.31 474.43 207292 0.52 6 515.37 

E55 527.34 506.04 209587 0.28 5 516.69 

E136 559.61 474.21 208423 0.53 5 516.91 
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E46 578.41 472.25 214534 0.58 6 525.33 

E88 586.34 465.83 214522 0.61 2 526.085 

E124 556.32 521.35 227796 0.35 6 538.835 

E134 645.76 432.73 219473 0.74 6 539.245 

E71 663.3 419.32 218445 0.77 6 541.31 

E48 663.69 420.9 219398 0.77 2 542.295 

E12 565.61 525.3 233352 0.37 5 545.455 

E35 593.49 500.62 233350 0.54 5 547.055 

E72 569.34 525.44 234954 0.39 2 547.39 

E34 710.79 398.33 222371 0.83 2 554.56 

E110 595.68 514.48 240698 0.5 6 555.08 

E8 618.55 518.94 252108 0.54 6 568.745 

E127 605.73 537.7 255808 0.46 6 571.715 

E70 588.51 556.89 257403 0.32 6 572.7 

E1 664.37 490.41 255896 0.67 2 577.39 

E10 637.54 526.99 263874 0.56 6 582.265 

E81 663.36 513.7 267641 0.63 5 588.53 

E6 634.11 552.21 275017 0.49 6 593.16 

E21 730.39 459.58 263633 0.78 6 594.985 

E108 710.27 485.93 271073 0.73 6 598.1 

E18 624.41 577.86 283389 0.38 5 601.135 

E77 728.65 480.79 275148 0.75 6 604.72 

E94 674.19 550.29 291384 0.58 2 612.24 

E16 742.02 500.37 291604 0.74 5 621.195 

E131 696.31 546.38 298802 0.62 6 621.345 

E106 706.7 561.23 311508 0.61 2 633.965 

E11 738.48 533.24 309278 0.69 1 635.86 

E95 687.93 593.02 320409 0.51 2 640.475 

E129 748.24 546.5 321160 0.68 6 647.37 

E86 681.91 617.6 330770 0.42 2 649.755 

E96 722.68 581.01 329773 0.59 6 651.845 

E67 756.65 555.92 330367 0.68 6 656.285 

E27 755.15 576.64 341999 0.65 6 665.895 

E33 752.98 582.4 344425 0.63 5 667.69 

E4 768.41 590.37 356295 0.64 2 679.39 

E9 718.69 671.5 379038 0.36 6 695.095 

E57 753.47 660.08 390619 0.48 6 706.775 

E138 892.43 555.18 389131 0.78 2 723.805 

E73 828.62 642.32 418019 0.63 6 735.47 

E24 925.92 555.62 404055 0.8 6 740.77 

E90 784.92 721.72 444925 0.39 2 753.32 
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E85 813.94 718.56 459351 0.47 2 766.25 

E104 854.03 765.27 513308 0.44 6 809.65 

E87 909.37 738.4 527380 0.58 2 823.885 

E2 1035.68 634.73 516304 0.79 2 835.205 

E54 876.42 834.61 574492 0.31 2 855.515 

E39 974.57 828.9 634460 0.53 6 901.735 

E14 949.8 885.67 660683 0.36 6 917.735 

E58 1013.14 827.05 658100 0.58 6 920.095 

 

NPD16-24 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type Axis Avg (µm) 

2_E161 882.9 419.21 290694 0.88 1 651.055 

2_E156 666.27 568.82 297659 0.52 2 617.545 

2_E157 802.33 399.09 251485 0.87 1 600.71 

2_E177 600.88 564 266166 0.34 6 582.44 

2_E291 580.95 562.32 256572 0.25 6 571.635 

2_E163 867.36 267.81 182436 0.95 1 567.585 

2_E194 590.9 537.28 249348 0.42 2 564.09 

2_E252 611.84 493.52 237153 0.59 6 552.68 

2_E26 558.44 531.1 232940 0.31 6 544.77 

2_E24 694.87 387.75 211612 0.83 6 541.31 

2_E189 553.88 493.57 214714 0.45 2 523.725 

2_E225 539.65 500.02 211929 0.38 6 519.835 

2_E224 535.85 502.86 211630 0.35 6 519.355 

2_E231 589.8 439.51 203595 0.67 2 514.655 

2_E159 734.5 283.75 163689 0.92 1 509.125 

2_E136 554.45 456.47 198775 0.57 6 505.46 

E40 515.01 494.49 200015 0.28 5 504.75 

2_E292 521.73 476.48 195246 0.41 1 499.105 

2_E88 532.25 462.46 193320 0.5 2 497.355 

2_E9 650.02 344.26 175754 0.85 6 497.14 

E60 502.09 491.98 194009 0.2 6 497.035 

2_E294 510.7 475.36 190669 0.37 5 493.03 

2_E169 530.84 450.7 187907 0.53 2 490.77 

2_E180 514.49 464.39 187651 0.43 7 489.44 

2_E140 517.23 460.27 186977 0.46 6 488.75 

2_E221 502.87 474.5 187404 0.33 6 488.685 

2_E87 529.46 446.25 185569 0.54 2 487.855 

2_E133 519.46 451.17 184072 0.5 6 485.315 

2_E165 733.58 222.97 128466 0.95 1 478.275 
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2_E176 508.32 443.77 177166 0.49 5 476.045 

E145 507.58 443.93 176974 0.48 2 475.755 

2_E89 495.9 444.66 173186 0.44 2 470.28 

2_E164 645.67 291.13 147635 0.89 1 468.4 

2_E223 485.4 451 171937 0.37 6 468.2 

2_E205 481.53 450.73 170462 0.35 6 466.13 

2_E143 480.42 449.54 169620 0.35 6 464.98 

2_E289 480.03 447.15 168579 0.36 6 463.59 

2_E283 489.27 437.32 168051 0.45 2 463.295 

2_E261 508.76 409.87 163774 0.59 2 459.315 

2_E160 484.36 433.36 164858 0.45 1 458.86 

2_E148 479.77 435.98 164280 0.42 5 457.875 

2_E301 481.49 433.8 164045 0.43 2 457.645 

E86 479.73 435.45 164071 0.42 5 457.59 

2_E168 646.07 264.81 134371 0.91 7 455.44 

2_E300 465.99 443.73 162400 0.31 2 454.86 

2_E149 618.96 283.95 138035 0.89 7 451.455 

2_E115 469.76 427.71 157801 0.41 6 448.735 

2_E241 528.92 363.08 150828 0.73 2 446 

E59 455.51 433.39 155048 0.31 5 444.45 

2_E1 460.08 423.74 153116 0.39 1 441.91 

2_E202 490.36 392.76 151262 0.6 2 441.56 

E155 491.12 391.42 150981 0.6 6 441.27 

2_E319 451.72 428.22 151926 0.32 2 439.97 

2_E280 466.61 408.61 149746 0.48 5 437.61 

2_E196 449.15 421.73 148770 0.34 6 435.44 

2_E307 497.63 372.66 145650 0.66 6 435.145 

2_E190 487.33 382.87 146543 0.62 2 435.1 

2_E230 478.27 391.8 147172 0.57 2 435.035 

2_E131 462.11 407.21 147792 0.47 6 434.66 

2_E69 465.6 403.66 147614 0.5 2 434.63 

2_E82 464.82 399.6 145882 0.51 6 432.21 

2_E158 465.38 395.89 144700 0.53 1 430.635 

2_E322 489.38 360.81 138680 0.68 2 425.095 

2_E83 430.46 412.35 139410 0.29 5 421.405 

2_E338 576.16 266.27 120490 0.89 1 421.215 

2_E107 457.05 385.05 138220 0.54 2 421.05 

E11 449.99 390.75 138100 0.5 6 420.37 

2_E299 423.83 416.57 138667 0.18 1 420.2 

2_E285 437.89 399.12 137264 0.41 2 418.505 

2_E33 492.45 341.92 132245 0.72 2 417.185 
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2_E192 460.13 373.71 135056 0.58 1 416.92 

2_E2 441.06 392.46 135950 0.46 6 416.76 

2_E321 431.82 398.99 135317 0.38 2 415.405 

E115 486.32 343.23 131099 0.71 7 414.775 

2_E172 438.5 385.66 132819 0.48 2 412.08 

E81 432.87 390.91 132902 0.43 2 411.89 

2_E134 436.25 386.78 132522 0.46 6 411.515 

E69 431.03 388.33 131462 0.43 6 409.68 

E62 434.23 383.7 130859 0.47 2 408.965 

E146 422.28 395.38 131131 0.35 6 408.83 

E123 425.26 391.57 130784 0.39 5 408.415 

E128 491.41 325.23 125522 0.75 5 408.32 

E83 414.89 401.55 130846 0.25 2 408.22 

2_E308 444.52 371.3 129630 0.55 2 407.91 

2_E298 473.03 342.77 127345 0.69 6 407.9 

E93 416.58 399 130544 0.29 2 407.79 

2_E219 437.26 377.91 129783 0.5 6 407.585 

2_E84 416.68 396.35 129712 0.31 5 406.515 

E144 418.71 389.04 127939 0.37 6 403.875 

2_E213 461.2 346.33 125450 0.66 6 403.765 

E104 419.28 388.01 127771 0.38 5 403.645 

E92 415.56 391.1 127646 0.34 5 403.33 

2_E222 479.07 324.63 122145 0.74 6 401.85 

2_E226 454.6 348.05 124268 0.64 6 401.325 

2_E326 432.89 369.19 125522 0.52 5 401.04 

2_E99 426.96 374.91 125719 0.48 6 400.935 

2_E7 505.7 295.99 117563 0.81 2 400.845 

2_E323 416.61 383.98 125639 0.39 6 400.295 

2_E174 431.7 368.82 125050 0.52 2 400.26 

E44 411.04 386.69 124835 0.34 2 398.865 

2_E320 414.89 382.03 124485 0.39 2 398.46 

2_E167 406.31 386.1 123212 0.31 5 396.205 

2_E333 441.34 348.94 120951 0.61 2 395.14 

2_E6 415.19 373.94 121937 0.43 2 394.565 

E91 417.84 368.56 120953 0.47 2 393.2 

2_E247 439.02 345.88 119264 0.62 2 392.45 

2_E290 397.05 386.88 120645 0.22 6 391.965 

E129 520.68 261.72 107029 0.86 7 391.2 

2_E91 415.62 366.61 119671 0.47 2 391.115 

E163 446.22 335.59 117612 0.66 2 390.905 

E168 402.72 378.25 119639 0.34 6 390.485 
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2_E97 425.16 355.74 118788 0.55 1 390.45 

2_E195 431.86 347.4 117833 0.59 5 389.63 

2_E233 419.34 354.89 116884 0.53 2 387.115 

2_E193 397.31 375.62 117211 0.33 5 386.465 

2_E137 417.15 354.47 116135 0.53 6 385.81 

2_E304 405.68 365.3 116393 0.43 5 385.49 

E64 402.55 367.41 116162 0.41 6 384.98 

E80 393.67 374.87 115904 0.31 2 384.27 

E65 496.47 270.9 105629 0.84 7 383.685 

E19 399.49 366.95 115134 0.4 5 383.22 

2_E339 579.03 185.93 84554 0.95 1 382.48 

2_E277 448.67 315.86 111303 0.71 2 382.265 

E7 388.63 374.06 114172 0.27 1 381.345 

E27 390.72 371.16 113899 0.31 2 380.94 

E149 386.5 375.3 113924 0.24 6 380.9 

E66 397.8 363.06 113432 0.41 2 380.43 

E127 403.08 356.74 112937 0.47 2 379.91 

2_E302 425.15 333.83 111470 0.62 6 379.49 

2_E86 383.69 375.14 113048 0.21 2 379.415 

2_E274 422.34 334.16 110844 0.61 6 378.25 

E32 389.91 366.21 112145 0.34 6 378.06 

2_E175 406.08 348.69 111211 0.51 2 377.385 

2_E324 393.89 360.73 111597 0.4 6 377.31 

E47 388.62 365.21 111468 0.34 2 376.915 

E162 392.25 360.36 111017 0.39 2 376.305 

2_E206 418.94 331.75 109157 0.61 2 375.345 

2_E306 407.58 343.06 109817 0.54 6 375.32 

2_E142 385.96 364.56 110507 0.33 6 375.26 

E42 421.66 328.79 108886 0.63 2 375.225 

2_E297 385.38 364.75 110401 0.32 2 375.065 

2_E102 393.14 356.46 110065 0.42 5 374.8 

E175 446.91 301.73 105909 0.74 2 374.32 

2_E279 380.69 366.85 109683 0.27 2 373.77 

2_E325 380.96 366.08 109533 0.28 6 373.52 

E150 398.59 346.37 108433 0.49 2 372.48 

E172 511.84 232.04 93279 0.89 5 371.94 

E38 499.41 241.06 94551 0.88 7 370.235 

2_E331 477.48 261.8 98177 0.84 2 369.64 

E177 385.89 351.4 106502 0.41 2 368.645 

2_E93 379.59 357.5 106582 0.34 2 368.545 

2_E258 389.6 346.33 105975 0.46 2 367.965 
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2_E179 382.39 353.49 106161 0.38 6 367.94 

2_E64 390.29 343.9 105415 0.47 2 367.095 

2_E5 414.96 316.85 103265 0.65 1 365.905 

2_E144 429.94 299.64 101183 0.72 1 364.79 

2_E188 382.53 346.31 104044 0.42 2 364.42 

2_E119 373.41 354.63 104004 0.31 1 364.02 

2_E49 400.86 324.46 102151 0.59 2 362.66 

2_E106 381.56 343.52 102947 0.44 2 362.54 

E43 364.98 359.9 103166 0.17 2 362.44 

2_E150 410.57 311.3 100381 0.65 2 360.935 

2_E105 374.79 345.56 101720 0.39 2 360.175 

2_E38 384.95 334.49 101128 0.49 6 359.72 

E76 406.59 312.14 99677 0.64 2 359.365 

2_E3 372.53 346.11 101266 0.37 2 359.32 

E85 378.48 339.76 100994 0.44 6 359.12 

2_E216 413.79 302.24 98225 0.68 6 358.015 

E99 367.33 348.64 100585 0.31 2 357.985 

E95 370.33 344.87 100307 0.36 2 357.6 

2_E74 382.27 332.31 99772 0.49 6 357.29 

2_E13 376.18 337.78 99798 0.44 2 356.98 

2_E239 382.97 329.14 99000 0.51 2 356.055 

E35 368.19 343.67 99380 0.36 2 355.93 

2_E12 372.06 335.52 98042 0.43 6 353.79 

2_E51 389.6 317.88 97271 0.58 2 353.74 

2_E27 365.6 338.51 97203 0.38 2 352.055 

E6 359.84 343.18 96990 0.3 2 351.51 

E25 354.33 347.68 96754 0.19 6 351.005 

2_E4 364.4 337.3 96536 0.38 2 350.85 

2_E238 382.18 319.17 95803 0.55 2 350.675 

2_E335 376.37 324.83 96019 0.51 2 350.6 

2_E229 387.98 312.72 95291 0.59 6 350.35 

E49 367.44 331.75 95736 0.43 2 349.595 

2_E48 373.52 325.46 95476 0.49 2 349.49 

2_E327 375.22 322.78 95123 0.51 2 349 

E10 379.13 316.62 94278 0.55 6 347.875 

2_E318 355.69 340.06 94997 0.29 2 347.875 

E167 417.75 277.68 91108 0.75 7 347.715 

2_E288 349.6 345.06 94745 0.16 2 347.33 

2_E95 386.16 308.26 93491 0.6 2 347.21 

2_E120 366.75 327.43 94314 0.45 1 347.09 

E17 379.33 313.39 93368 0.56 6 346.36 
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2_E244 386.51 305.64 92781 0.61 2 346.075 

E124 352.93 338.74 93898 0.28 2 345.835 

2_E146 389.15 302.03 92311 0.63 6 345.59 

2_E237 392.83 298.31 92035 0.65 2 345.57 

2_E17 359.4 330.3 93235 0.39 2 344.85 

2_E191 348.75 339.68 93042 0.23 1 344.215 

2_E197 410.06 277.88 89495 0.74 6 343.97 

E37 361.68 324.71 92237 0.44 6 343.195 

2_E332 368.74 316.05 91530 0.52 2 342.395 

E82 351.99 332.6 91947 0.33 2 342.295 

2_E130 382.13 299.08 89761 0.62 5 340.605 

2_E337 367.42 313.68 90520 0.52 2 340.55 

E8 349.74 331.28 90998 0.32 2 340.51 

2_E278 427.18 251.15 84261 0.81 2 339.165 

2_E29 349.63 328.44 90187 0.34 2 339.035 

E108 414.66 261.4 85131 0.78 2 338.03 

E103 366.18 308.71 88784 0.54 5 337.445 

2_E245 374.26 300.09 88207 0.6 2 337.175 

2_E129 381.86 291.87 87537 0.64 1 336.865 

E57 351.29 322.22 88902 0.4 2 336.755 

2_E110 352.58 320.72 88812 0.42 2 336.65 

2_E182 495.97 176.49 68750 0.93 1 336.23 

2_E138 340.16 331.59 88588 0.22 6 335.875 

2_E76 372.46 298.72 87385 0.6 2 335.59 

2_E246 379.55 290.5 86596 0.64 2 335.025 

2_E232 364.33 305.29 87357 0.55 2 334.81 

2_E162 503.86 164.46 65082 0.95 1 334.16 

2_E42 358.7 309.36 87153 0.51 2 334.03 

2_E268 421.47 245.51 81268 0.81 2 333.49 

2_E316 351.05 315.56 87006 0.44 2 333.305 

E174 394.91 271.62 84245 0.73 7 333.265 

2_E305 346.32 319.68 86954 0.38 2 333 

2_E124 362.08 302.83 86119 0.55 2 332.455 

2_E15 341.18 323.37 86651 0.32 2 332.275 

2_E204 371.91 289.54 84572 0.63 5 330.725 

2_E122 387.17 272.76 82943 0.71 2 329.965 

2_E98 365.53 293.29 84201 0.6 2 329.41 

2_E127 378.03 279.77 83066 0.67 2 328.9 

E122 389.86 266.87 81714 0.73 2 328.365 

2_E328 340.71 314.96 84282 0.38 2 327.835 

2_E10 357.62 298.02 83705 0.55 2 327.82 
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2_E170 347.17 307.74 83910 0.46 2 327.455 

2_E50 354.86 298.97 83326 0.54 1 326.915 

2_E63 363.79 289.82 82808 0.6 6 326.805 

2_E262 386.28 266.58 80874 0.72 2 326.43 

2_E116 377.79 274.78 81531 0.69 6 326.285 

E56 337.5 313.54 83111 0.37 6 325.52 

2_E59 344.74 306.19 82904 0.46 2 325.465 

2_E114 331.54 319.04 83073 0.27 2 325.29 

2_E57 336.52 313.89 82963 0.36 6 325.205 

E46 332.29 316.52 82605 0.3 2 324.405 

2_E313 371.22 276.13 80508 0.67 2 323.675 

2_E311 332.74 314.1 82086 0.33 2 323.42 

2_E173 352.91 293.1 81240 0.56 2 323.005 

2_E145 352.22 293.01 81057 0.55 2 322.615 

2_E54 419.21 225.69 74308 0.84 6 322.45 

E30 337.2 306.04 81051 0.42 2 321.62 

2_E71 354.63 288.48 80349 0.58 2 321.555 

E143 333.41 308.36 80747 0.38 6 320.885 

2_E16 358.49 282.07 79417 0.62 2 320.28 

2_E184 351.95 288.3 79693 0.57 6 320.125 

E29 333.57 306.17 80212 0.4 2 319.87 

2_E56 351.94 286.86 79294 0.58 6 319.4 

2_E94 325.34 313.22 80033 0.27 2 319.28 

2_E284 331.46 306.97 79912 0.38 2 319.215 

2_E34 334.75 301.62 79300 0.43 2 318.185 

E71 370.68 265.51 77297 0.7 2 318.095 

E133 332.43 303.72 79298 0.41 2 318.075 

2_E151 332.83 301.93 78928 0.42 2 317.38 

E98 323.8 308.69 78504 0.3 2 316.245 

2_E23 335.95 294.53 77713 0.48 2 315.24 

E67 331.57 298.88 77832 0.43 1 315.225 

2_E100 330.16 300.1 77819 0.42 6 315.13 

E74 332.1 297.5 77598 0.44 2 314.8 

E105 340.54 289.06 77312 0.53 2 314.8 

2_E11 339.07 290.44 77346 0.52 5 314.755 

2_E198 375.34 253.59 74756 0.74 2 314.465 

2_E20 330.74 296.4 76993 0.44 5 313.57 

2_E317 337.32 289.3 76646 0.51 2 313.31 

2_E43 342.71 282.78 76115 0.56 5 312.745 

2_E287 336.02 288.49 76135 0.51 2 312.255 

E96 326.25 298.23 76417 0.41 2 312.24 
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2_E178 347.98 276.14 75471 0.61 6 312.06 

2_E296 349.36 274.06 75200 0.62 2 311.71 

2_E53 346.48 274.36 74659 0.61 6 310.42 

E41 323.19 295.3 74957 0.41 6 309.245 

E63 329.21 287.15 74246 0.49 2 308.18 

2_E47 368.17 247.56 71585 0.74 2 307.865 

2_E272 338.91 276.29 73544 0.58 6 307.6 

E125 322.44 291.65 73859 0.43 6 307.045 

E106 318.2 294.96 73715 0.38 2 306.58 

2_E215 315.9 296.46 73556 0.35 2 306.18 

E53 320.37 291.62 73376 0.41 6 305.995 

2_E242 313.97 297.39 73334 0.32 2 305.68 

E173 314.25 296.51 73182 0.33 2 305.38 

2_E282 311.65 299.01 73189 0.28 2 305.33 

2_E281 322.99 285 72298 0.47 2 303.995 

2_E128 320.8 287.02 72314 0.45 2 303.91 

2_E112 322.66 283.78 71915 0.48 2 303.22 

2_E40 330.38 275.57 71505 0.55 2 302.975 

E24 303.36 302.27 72018 0.08 6 302.815 

E68 371.38 234.08 68278 0.78 1 302.73 

E140 357.79 246.99 69407 0.72 6 302.39 

2_E19 322.42 281.62 71313 0.49 2 302.02 

2_E275 353.07 250.83 69556 0.7 2 301.95 

E75 328.85 274.77 70968 0.55 2 301.81 

E33 325.9 277.14 70937 0.53 2 301.52 

2_E249 323.13 279.85 71023 0.5 2 301.49 

2_E330 321.55 280.67 70882 0.49 2 301.11 

2_E8 326.89 273.91 70325 0.55 2 300.4 

2_E263 351.36 249.04 68726 0.71 2 300.2 

E58 303.85 296.13 70670 0.22 6 299.99 

2_E92 311.55 287.69 70396 0.38 2 299.62 

2_E155 308.85 289.03 70110 0.35 2 298.94 

2_E236 351.3 246.49 68011 0.71 2 298.895 

2_E46 310.04 286.76 69828 0.38 2 298.4 

E21 299.49 296.49 69741 0.14 2 297.99 

2_E108 385.68 209.89 63579 0.84 2 297.785 

E79 301.69 293.84 69624 0.23 2 297.765 

E148 305.02 289.24 69291 0.32 2 297.13 

E142 302.83 290.34 69055 0.28 2 296.585 

E54 304.44 287.97 68856 0.32 2 296.205 

E20 302.08 290.23 68858 0.28 2 296.155 
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2_E199 324.41 266.72 67958 0.57 2 295.565 

E84 321.12 268.56 67732 0.55 6 294.84 

E5 297.21 292.15 68198 0.18 2 294.68 

2_E314 302.7 286.32 68069 0.32 2 294.51 

2_E201 303.33 285.59 68039 0.34 2 294.46 

E51 297.52 291.35 68081 0.2 2 294.435 

E117 314.36 269.47 66531 0.51 6 291.915 

E14 332.42 251.23 65592 0.65 2 291.825 

E94 298.56 284.09 66617 0.31 2 291.325 

E34 303.8 278.65 66487 0.4 2 291.225 

2_E212 326.35 255.7 65539 0.62 2 291.025 

2_E312 301.97 279.84 66368 0.38 2 290.905 

2_E39 299.23 281.96 66267 0.33 1 290.595 

E165 323.33 257.15 65300 0.61 2 290.24 

2_E60 350.55 229.9 63298 0.75 2 290.225 

E101 308.59 270.71 65610 0.48 2 289.65 

2_E121 309.99 268.41 65349 0.5 2 289.2 

E157 300.04 277.77 65457 0.38 6 288.905 

E109 329.15 248.61 64269 0.66 1 288.88 

E55 293.74 283.98 65514 0.26 2 288.86 

E161 304.56 273.02 65308 0.44 6 288.79 

E61 302.14 275.41 65355 0.41 2 288.775 

E70 299.33 277.36 65204 0.38 2 288.345 

E112 296.19 280.03 65144 0.33 5 288.11 

2_E270 304.88 267.53 64061 0.48 2 286.205 

2_E153 315.99 255.96 63523 0.59 2 285.975 

2_E55 296.96 274.31 63977 0.38 6 285.635 

E78 289.05 281.57 63923 0.23 2 285.31 

E90 304.55 265.8 63578 0.49 6 285.175 

2_E37 384.33 185.77 56076 0.88 2 285.05 

2_E220 352.81 213 59021 0.8 6 282.905 

2_E35 293.88 271.08 62569 0.39 2 282.48 

2_E257 291.51 273.38 62591 0.35 6 282.445 

E171 320.75 243.96 61458 0.65 1 282.355 

2_E271 322.4 242.06 61293 0.66 2 282.23 

2_E96 305.05 259.03 62058 0.53 2 282.04 

E164 292.77 270.6 62222 0.38 1 281.685 

E39 316.4 246.77 61324 0.63 2 281.585 

E77 300.55 261.89 61820 0.49 2 281.22 

E22 296.14 264.39 61495 0.45 2 280.265 

E111 284.38 275.53 61540 0.25 2 279.955 
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E119 338.23 221.18 58755 0.76 2 279.705 

E97 289.6 269.33 61259 0.37 2 279.465 

2_E336 283.44 274.89 61194 0.24 2 279.165 

2_E303 296.68 261.47 60926 0.47 2 279.075 

2_E240 317.61 240.28 59939 0.65 2 278.945 

2_E269 326.45 231.26 59293 0.71 2 278.855 

E31 286.26 271.24 60983 0.32 6 278.75 

2_E152 304.25 253.21 60507 0.55 2 278.73 

2_E264 307.06 249.63 60201 0.58 2 278.345 

E48 306.43 248.27 59751 0.59 2 277.35 

E154 291.28 262.21 59987 0.44 6 276.745 

2_E81 330.7 222.32 57744 0.74 2 276.51 

E147 287.34 265.43 59901 0.38 6 276.385 

2_E248 297.38 255.29 59625 0.51 2 276.335 

E87 282 270.02 59806 0.29 1 276.01 

E135 290.2 260.49 59373 0.44 2 275.345 

E23 284.02 266.12 59362 0.35 2 275.07 

2_E77 295.47 253.13 58742 0.52 2 274.3 

2_E227 299.45 248.57 58461 0.56 1 274.01 

2_E80 287.52 258.93 58473 0.43 2 273.225 

2_E208 308.92 236.7 57429 0.64 2 272.81 

2_E70 290.94 254.45 58141 0.48 2 272.695 

E160 323.42 221.42 56242 0.73 2 272.42 

2_E125 281.52 262.46 58031 0.36 2 271.99 

E100 278.28 265.09 57938 0.3 2 271.685 

2_E41 286.67 256.54 57759 0.45 2 271.605 

2_E36 297.65 244.81 57230 0.57 2 271.23 

E12 314.52 227.51 56202 0.69 6 271.015 

E9 281.45 260.43 57568 0.38 2 270.94 

E153 294.84 246.08 56983 0.55 2 270.46 

2_E14 276.27 264.46 57383 0.29 2 270.365 

E110 293.28 247.38 56982 0.54 2 270.33 

E159 292.25 248.39 57014 0.53 2 270.32 

E89 303.54 236.1 56287 0.63 2 269.82 

2_E166 294.53 244.39 56533 0.56 6 269.46 

2_E181 278.97 259.02 56751 0.37 2 268.995 

2_E309 275.92 260.72 56500 0.33 2 268.32 

2_E183 285.59 250.67 56226 0.48 2 268.13 

E141 320.66 215.59 54295 0.74 6 268.125 

2_E214 301.28 233.24 55190 0.63 2 267.26 

2_E243 277.62 256.77 55987 0.38 2 267.195 
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E138 274.89 256.76 55435 0.36 2 265.825 

2_E250 289.22 239.08 54308 0.56 6 264.15 

E137 277.8 248.83 54291 0.44 6 263.315 

2_E234 283.85 241.64 53870 0.52 2 262.745 

2_E209 284.7 234.97 52539 0.56 2 259.835 

2_E104 268.42 248.38 52361 0.38 6 258.4 

2_E90 269.05 245.23 51820 0.41 2 257.14 

2_E295 268.89 244.75 51687 0.41 2 256.82 

2_E72 260.66 251.94 51577 0.26 2 256.3 

2_E21 273.84 229.21 49298 0.55 6 251.525 

E107 270.37 232.02 49270 0.51 2 251.195 

E178 287.56 213.68 48259 0.67 2 250.62 

2_E211 265.15 235.39 49020 0.46 2 250.27 

E1 272.95 227.58 48787 0.55 2 250.265 

2_E18 260.34 240.09 49093 0.39 2 250.215 

2_E52 260.22 239.1 48867 0.39 6 249.66 

2_E78 267.08 231.31 48520 0.5 2 249.195 

2_E141 266.33 231.54 48432 0.49 6 248.935 

2_E123 273.26 224.13 48103 0.57 6 248.695 

2_E32 273.55 220.34 47339 0.59 2 246.945 

E113 255.81 237.51 47718 0.37 6 246.66 

E136 286.54 205.12 46162 0.7 6 245.83 

2_E68 291.4 198.61 45454 0.73 2 245.005 

E26 256.17 231 46475 0.43 6 243.585 

2_E265 256.96 229.07 46230 0.45 2 243.015 

2_E30 248.98 236.43 46234 0.31 2 242.705 

2_E73 255 229.45 45954 0.44 6 242.225 

2_E65 251.98 232.24 45962 0.39 2 242.11 

E156 268.61 215.26 45413 0.6 2 241.935 

2_E25 255.2 228.07 45712 0.45 2 241.635 

E132 249.22 233.86 45775 0.35 2 241.54 

E130 316.87 165.87 41281 0.85 2 241.37 

2_E109 254.83 225.3 45093 0.47 2 240.065 

2_E126 261.74 217.2 44650 0.56 2 239.47 

2_E187 259.88 216.96 44283 0.55 1 238.42 

2_E267 254.71 221.96 44403 0.49 2 238.335 

E72 247.3 229.04 44487 0.38 2 238.17 

E13 247.29 228.94 44464 0.38 2 238.115 

2_E139 241.49 234.12 44405 0.25 6 237.805 

2_E147 263.09 211.71 43747 0.59 2 237.4 

E152 251.81 222.84 44072 0.47 2 237.325 
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E170 289.08 185.27 42064 0.77 2 237.175 

2_E171 244.25 227.49 43642 0.36 2 235.87 

E45 243.81 227.6 43581 0.36 2 235.705 

2_E113 252.53 216.68 42976 0.51 2 234.605 

2_E334 241.62 226.69 43019 0.35 1 234.155 

2_E293 245.95 219.09 42321 0.45 2 232.52 

2_E103 241.24 223.68 42380 0.37 6 232.46 

2_E79 251.57 209.96 41486 0.55 2 230.765 

2_E118 247.11 214.2 41571 0.5 1 230.655 

2_E154 271.6 188.66 40245 0.72 2 230.13 

E114 242.66 214.11 40806 0.47 1 228.385 

E151 239.04 216.84 40711 0.42 6 227.94 

2_E256 235.44 218.97 40492 0.37 2 227.205 

2_E253 240.08 206.73 38981 0.51 2 223.405 

2_E185 297.69 148.34 34683 0.87 2 223.015 

2_E111 238.36 206.22 38607 0.5 2 222.29 

E126 225.37 217.54 38507 0.26 6 221.455 

E2 250.48 192.13 37797 0.64 2 221.305 

2_E66 269.82 171.91 36432 0.77 2 220.865 

2_E260 232.76 208.56 38126 0.44 2 220.66 

2_E217 226.36 214.73 38175 0.32 2 220.545 

2_E259 224.63 212.65 37518 0.32 2 218.64 

2_E235 247.16 188.11 36515 0.65 2 217.635 

E176 250 184.67 36261 0.67 2 217.335 

2_E286 225.5 208.52 36930 0.38 2 217.01 

2_E132 234.33 197.47 36343 0.54 6 215.9 

E52 217.97 210.54 36043 0.26 2 214.255 

2_E255 236.6 186.81 34714 0.61 2 211.705 

2_E44 241.65 181.67 34480 0.66 2 211.66 

2_E58 219.97 202.34 34958 0.39 6 211.155 

2_E22 242.79 179.14 34160 0.67 2 210.965 

E15 240.66 181.26 34260 0.66 2 210.96 

2_E45 253.83 167.25 33344 0.75 2 210.54 

2_E67 227.38 192.83 34436 0.53 1 210.105 

2_E85 259.95 159.12 32487 0.79 2 209.535 

2_E228 220.1 198.79 34365 0.43 6 209.445 

2_E62 223.19 194.51 34096 0.49 1 208.85 

E120 254.11 160.92 32116 0.77 2 207.515 

2_E210 255.79 156.74 31489 0.79 2 206.265 

E118 237.39 171.45 31966 0.69 2 204.42 

E134 221.41 185.79 32308 0.54 2 203.6 
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E102 219.47 187.02 32237 0.52 2 203.245 

E88 201.72 197.89 31351 0.19 1 199.805 

2_E218 211.51 187.19 31096 0.47 2 199.35 

2_E135 204.96 191.97 30902 0.35 6 198.465 

E50 209.78 186.09 30660 0.46 2 197.935 

2_E31 206.07 189.8 30719 0.39 2 197.935 

2_E276 243.42 151.29 28923 0.78 2 197.355 

E139 234.48 154.23 28404 0.75 2 194.355 

E18 200.99 184.77 29167 0.39 2 192.88 

2_E273 211.96 173.19 28830 0.58 1 192.575 

2_E315 202.72 180.23 28696 0.46 2 191.475 

E169 258.87 123 25009 0.88 2 190.935 

E16 214.89 163.91 27663 0.65 2 189.4 

2_E310 205.53 172.2 27797 0.55 2 188.865 

E3 203.69 172.71 27630 0.53 2 188.2 

E73 211.67 153.59 25533 0.69 2 182.63 

E131 195.43 168.23 25822 0.51 2 181.83 

2_E117 188.16 173.97 25710 0.38 1 181.065 

2_E75 193.57 166.3 25283 0.51 2 179.935 

2_E203 196.42 163.42 25210 0.55 2 179.92 

2_E254 194.96 161.41 24715 0.56 2 178.185 

E166 180.99 170.74 24270 0.33 2 175.865 

2_E200 180.12 169.42 23966 0.34 2 174.77 

E4 206.26 143.23 23202 0.72 2 174.745 

2_E101 190.93 147.85 22170 0.63 2 169.39 

2_E28 200.65 133.49 21037 0.75 2 167.07 

2_E329 169.32 162.98 21674 0.27 2 166.15 

2_E266 179.79 147.7 20855 0.57 2 163.745 

2_E61 193.48 131.21 19938 0.73 2 162.345 

E158 183.41 141.17 20336 0.64 2 162.29 

E121 177.05 141.57 19686 0.6 2 159.31 

E36 161.31 140.67 17821 0.49 1 150.99 

E28 163.65 136.32 17522 0.55 2 149.985 

E116 185.07 108.67 15795 0.81 2 146.87 

2_E186 147.87 141.18 16396 0.3 2 144.525 

2_E251 154.49 123.99 15044 0.6 1 139.24 

2_E207 143.59 129.07 14556 0.44 2 136.33 
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NPD16-31 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type Axis Avg (µm) 

E11 2054.42 894.03 1442549 0.9 2 1474.225 

E21 1719.07 1088.81 1470057 0.77 1 1403.94 

3_E64 1586.28 1117.5 1392254 0.71 1 1351.89 

E10 1896.3 726.23 1081607 0.92 2 1311.265 

E1 1438.46 1112.07 1256372 0.63 5 1275.265 

2_E19 1609.78 903.57 1142395 0.83 1 1256.675 

2_E64 1680.68 788.13 1040339 0.88 2 1234.405 

E81 1470.1 966.49 1115921 0.75 2 1218.295 

E12 1712.24 703.1 945522 0.91 1 1207.67 

2_E31 1489.81 921.32 1078028 0.79 2 1205.565 

3_E4 1585.79 773.35 963188 0.87 2 1179.57 

3_E3 1589.01 752.08 938595 0.88 2 1170.545 

E14 1331.23 1003.53 1049237 0.66 2 1167.38 

E3 1687.54 636.16 843158 0.93 2 1161.85 

2_E14 1604.56 717.87 904672 0.89 2 1161.215 

E24 1264.48 1040.3 1033148 0.57 2 1152.39 

E91 1757.77 531.11 733219 0.95 2 1144.44 

3_E80 1313.99 962.04 992833 0.68 2 1138.015 

3_E34 1375.52 890.2 961708 0.76 1 1132.86 

2_E77 1582.15 668.27 830399 0.91 1 1125.21 

E68 1710.34 539.42 724597 0.95 1 1124.88 

E4 1287.84 958.52 969514 0.67 2 1123.18 

2_E47 1160.3 1048.8 955768 0.43 2 1104.55 

2_E72 1132.54 1073.11 954528 0.32 2 1102.825 

2_E7 1276.62 924.15 926601 0.69 2 1100.385 

3_E102 1196.09 983.41 923816 0.57 2 1089.75 

E5 1522.51 649.56 776727 0.9 2 1086.035 

2_E33 1134.29 1022.94 911307 0.43 2 1078.615 

E19 1385.97 746.72 812837 0.84 2 1066.345 

E70 1503.1 625 737836 0.91 2 1064.05 

E40 1175.8 922.44 851847 0.62 2 1049.12 

E23 1075.24 1010.23 853128 0.34 2 1042.735 

2_E100 1440.98 606.29 686169 0.91 2 1023.635 

2_E12 1101.79 870.77 753517 0.61 2 986.28 

3_E106 1230.76 730.49 706114 0.8 1 980.625 

E28 1082.31 854.19 726101 0.61 2 968.25 

3_E54 1270.31 661.99 660468 0.85 1 966.15 

3_E22 1348.58 569.71 603426 0.91 2 959.145 
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E89 1414.08 487.13 541011 0.94 2 950.605 

2_E58 1066.77 830.47 695804 0.63 2 948.62 

3_E21 1100.11 792.75 684960 0.69 2 946.43 

2_E84 1287.65 604.47 611313 0.88 2 946.06 

E27 1255.3 617.25 608559 0.87 2 936.275 

3_E61 1267.14 602.35 599466 0.88 2 934.745 

3_E99 1280.28 586.97 590216 0.89 2 933.625 

3_E18 1301.66 562.1 574643 0.9 2 931.88 

2_E75 1179.37 679.61 629508 0.82 2 929.49 

E42 1233.64 623.33 603943 0.86 2 928.485 

E7 1186.43 656.82 612037 0.83 1 921.625 

2_E1 976.91 862.65 661881 0.47 2 919.78 

E57 950.79 884.85 660754 0.37 1 917.82 

3_E82 1108.09 726.37 632151 0.76 2 917.23 

2_E20 1195.24 632.11 593380 0.85 1 913.675 

2_E2 1045.04 772.38 633953 0.67 2 908.71 

E33 1111.54 705.43 615840 0.77 1 908.485 

E29 1106.62 707.19 614642 0.77 2 906.905 

3_E73 1240.47 568.09 553473 0.89 2 904.28 

2_E21 1293.96 502.19 510366 0.92 1 898.075 

3_E95 1077.41 714.15 604312 0.75 2 895.78 

3_E88 1050.04 737.86 608514 0.71 1 893.95 

3_E107 1027.39 741.07 597976 0.69 1 884.23 

E17 962.8 804.04 608003 0.55 1 883.42 

E79 1050.6 713.42 588670 0.73 2 882.01 

E50 1224.87 530.27 510128 0.9 1 877.57 

3_E112 1353.58 400.19 425448 0.96 2 876.885 

2_E80 1159.25 591.53 538577 0.86 1 875.39 

3_E15 1104.82 643.95 558773 0.81 1 874.385 

3_E68 983.04 755.31 583156 0.64 2 869.175 

2_E37 1403.86 301.63 332570 0.98 2 852.745 

2_E78 925.91 773.29 562345 0.55 1 849.6 

3_E101 1064.42 629.41 526188 0.81 2 846.915 

2_E34 1277.07 410.33 411563 0.95 2 843.7 

2_E46 1215.14 466.89 445582 0.92 2 841.015 

E31 996.42 683.65 535015 0.73 2 840.035 

E46 999.11 680.83 534247 0.73 1 839.97 

3_E43 990.18 688.92 535763 0.72 2 839.55 

2_E52 1129.89 547.58 485928 0.87 2 838.735 

2_E63 886.76 789.33 549737 0.46 2 838.045 

E37 1064.07 604.81 505452 0.82 1 834.44 
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E22 987.63 679.47 527051 0.73 2 833.55 

2_E43 1018.93 647.05 517808 0.77 2 832.99 

3_E92 1000.25 660.04 518527 0.75 1 830.145 

3_E2 874.68 780.06 535882 0.45 1 827.37 

2_E88 862.69 771.77 522918 0.45 1 817.23 

E32 1033.37 598.15 485457 0.82 1 815.76 

E67 1006.23 624.39 493451 0.78 2 815.31 

3_E29 899.89 730.23 516110 0.58 2 815.06 

3_E1 1048.74 578.56 476552 0.83 1 813.65 

3_E40 1002.28 614.41 483654 0.79 2 808.345 

3_E71 1099.89 515.93 445686 0.88 2 807.91 

E73 915.69 696.49 500900 0.65 2 806.09 

2_E32 972.5 637.37 486820 0.76 2 804.935 

2_E42 978.86 630.47 484702 0.76 2 804.665 

E69 1193.23 414.29 388262 0.94 2 803.76 

E66 1025.27 572.19 460755 0.83 2 798.73 

E34 930.48 664.47 485592 0.7 2 797.475 

E9 956.31 635.74 477497 0.75 2 796.025 

E52 831.02 758.24 494889 0.41 2 794.63 

2_E54 936.82 636.89 468613 0.73 2 786.855 

2_E53 892.8 679.22 476268 0.65 2 786.01 

2_E27 869.58 697.23 476183 0.6 1 783.405 

3_E105 918.61 647.71 467306 0.71 2 783.16 

E95 1048.61 515.8 424802 0.87 2 782.205 

3_E76 1293.54 270.21 274521 0.98 2 781.875 

2_E104 1226 335.99 323522 0.96 2 780.995 

E35 967.48 594.22 451522 0.79 2 780.85 

2_E61 890.76 666.61 466357 0.66 2 778.685 

3_E9 1047.3 500.16 411408 0.88 1 773.73 

3_E41 949.73 580.58 433060 0.79 2 765.155 

3_E89 978.41 547.43 420667 0.83 2 762.92 

E47 948.21 569.04 423777 0.8 1 758.625 

3_E53 906.23 601.99 428472 0.75 2 754.11 

E20 914.11 592.94 425698 0.76 2 753.525 

3_E59 984.4 518.25 400683 0.85 2 751.325 

2_E62 877.18 617.81 425632 0.71 2 747.495 

2_E68 943.61 548.52 406513 0.81 2 746.065 

2_E5 954.44 535.44 401373 0.83 2 744.94 

2_E97 856.54 632.29 425357 0.67 2 744.415 

3_E81 872.53 611.32 418923 0.71 2 741.925 

2_E66 1065.7 417.79 349693 0.92 2 741.745 
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3_E79 861.98 616 417033 0.7 2 738.99 

3_E115 933.19 530.68 388952 0.82 1 731.935 

3_E86 1029.37 433.87 350764 0.91 1 731.62 

E49 763.18 692.96 415361 0.42 1 728.07 

2_E86 983.73 472.12 364770 0.88 2 727.925 

3_E8 822.13 632.81 408604 0.64 1 727.47 

2_E50 860.62 591.35 399713 0.73 2 725.985 

3_E56 805.14 645.64 408274 0.6 2 725.39 

E74 803.92 646.45 408167 0.59 2 725.185 

3_E108 897.49 552.02 389111 0.79 1 724.755 

E98 889.51 558.16 389945 0.78 2 723.835 

2_E67 866.37 577.4 392886 0.75 2 721.885 

3_E5 941.29 493.69 364976 0.85 2 717.49 

E8 899.65 532.66 376373 0.81 2 716.155 

3_E100 898.98 529.43 373809 0.81 2 714.205 

2_E44 848.21 578.99 385714 0.73 2 713.6 

3_E70 921.69 498.35 360755 0.84 2 710.02 

E48 983.37 436.26 336941 0.9 1 709.815 

E13 779.22 640.07 391721 0.57 1 709.645 

2_E38 786.83 632.03 390579 0.6 2 709.43 

3_E25 817.26 598.77 384335 0.68 2 708.015 

E75 885.96 529.3 368304 0.8 2 707.63 

E41 815.12 594.26 380447 0.68 2 704.69 

E53 862.26 545.94 369723 0.77 2 704.1 

2_E51 774.6 624.06 379660 0.59 2 699.33 

E55 930.18 465.62 340164 0.87 2 697.9 

E6 822.32 571.98 369413 0.72 2 697.15 

2_E18 1018.4 372.59 298017 0.93 2 695.495 

E51 926.93 462.84 336951 0.87 1 694.885 

2_E35 788.95 598.48 370841 0.65 2 693.715 

E90 998.97 379.05 297399 0.93 2 689.01 

2_E22 716.29 660.89 371798 0.39 1 688.59 

3_E17 1010.27 366.13 290511 0.93 2 688.2 

E63 773.31 602.69 366045 0.63 2 688 

3_E13 740.27 635.63 369561 0.51 2 687.95 

3_E110 833.19 538.07 352105 0.76 2 685.63 

E30 869.69 501.51 342558 0.82 1 685.6 

2_E55 887.96 483.2 336981 0.84 2 685.58 

E82 828.62 539.28 350960 0.76 2 683.95 

3_E84 746.6 618.87 362892 0.56 2 682.735 

E84 991.77 372.33 290023 0.93 2 682.05 



95 
 

2_E83 866.78 486.53 331212 0.83 1 676.655 

3_E26 777.48 575.78 351593 0.67 2 676.63 

E36 946.97 403.42 300045 0.9 2 675.195 

3_E45 1019.37 322.03 257818 0.95 2 670.7 

2_E89 755.52 583.8 346417 0.63 2 669.66 

3_E33 703.31 633.25 349793 0.44 1 668.28 

3_E65 702.57 633.69 349667 0.43 1 668.13 

3_E62 721.75 612.14 346999 0.53 2 666.945 

E93 799.92 526.88 331018 0.75 1 663.4 

2_E90 811.68 512.22 326538 0.78 2 661.95 

2_E65 764.9 557.41 334868 0.68 2 661.155 

2_E60 838.11 479.34 315527 0.82 2 658.725 

3_E104 923.13 391.18 283618 0.91 2 657.155 

3_E87 811.21 502.33 320047 0.79 1 656.77 

3_E116 816.74 492.55 315955 0.8 2 654.645 

3_E42 783.48 525.15 323149 0.74 2 654.315 

2_E3 815.92 487.36 312311 0.8 2 651.64 

2_E45 817.4 482.14 309527 0.81 2 649.77 

E56 765.79 533.61 320938 0.72 2 649.7 

2_E98 831.18 462.09 301660 0.83 2 646.635 

3_E48 867.42 425.72 290030 0.87 1 646.57 

2_E30 688.15 598.4 323418 0.49 1 643.275 

2_E16 738.32 543.28 315030 0.68 2 640.8 

3_E98 821.65 458.39 295806 0.83 2 640.02 

3_E113 725.54 549.09 312893 0.65 2 637.315 

2_E70 842.89 431.58 285707 0.86 2 637.235 

2_E57 717.89 546.56 308165 0.65 1 632.225 

2_E17 923.34 339.18 245970 0.93 2 631.26 

E39 655.25 606.31 312025 0.38 2 630.78 

E80 646.35 614.39 311892 0.31 2 630.37 

E99 660.14 597.68 309878 0.42 2 628.91 

2_E41 854.69 400.57 268890 0.88 2 627.63 

2_E36 847.82 405.94 270304 0.88 2 626.88 

2_E87 906.68 346.82 246975 0.92 2 626.75 

3_E44 710.47 536.75 299507 0.66 2 623.61 

2_E56 822.21 423.86 273711 0.86 2 623.035 

E76 750.92 484.2 285566 0.76 2 617.56 

2_E82 866.95 366.64 249648 0.91 1 616.795 

3_E91 869.63 363.65 248375 0.91 2 616.64 

E16 653.46 573.89 294538 0.48 2 613.675 

3_E7 688.51 537.87 290858 0.62 1 613.19 
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2_E4 839.76 385.38 254176 0.89 2 612.57 

2_E59 723.57 495.93 281829 0.73 2 609.75 

3_E27 751.19 464.63 274127 0.79 2 607.91 

3_E114 678.77 536.53 286030 0.61 1 607.65 

3_E72 620.06 590.55 287595 0.3 2 605.305 

E77 705.89 503.24 279002 0.7 2 604.565 

3_E67 695.24 512.45 279819 0.68 2 603.845 

3_E38 888.61 314.16 219258 0.94 2 601.385 

3_E63 869.14 330.37 225521 0.92 2 599.755 

E15 626.36 573.05 281907 0.4 2 599.705 

E38 628.81 569.67 281340 0.42 1 599.24 

2_E25 681.09 514.74 275350 0.65 1 597.915 

2_E71 617.39 574.82 278729 0.36 2 596.105 

2_E24 680.75 508.37 271801 0.67 1 594.56 

E83 747.18 436.43 256111 0.81 2 591.805 

2_E11 838.47 337.79 222443 0.92 2 588.13 

3_E6 613.92 561.29 270639 0.41 2 587.605 

2_E69 632.51 539.38 267950 0.52 2 585.945 

2_E39 669.72 501.81 263952 0.66 2 585.765 

3_E12 707.22 461.52 256352 0.76 2 584.37 

2_E8 635.87 528.85 264114 0.56 2 582.36 

3_E120 821.03 341.43 220162 0.91 2 581.23 

3_E30 632.65 529.1 262900 0.55 2 580.875 

2_E92 628.96 531 262306 0.54 2 579.98 

3_E50 630.85 522.94 259102 0.56 1 576.895 

2_E10 666.85 485.17 254104 0.69 2 576.01 

E71 651.11 500.5 255946 0.64 2 575.805 

2_E73 677.06 471.77 250870 0.72 2 574.415 

3_E97 744.23 400.18 233914 0.84 2 572.205 

2_E28 660.07 478.73 248185 0.69 1 569.4 

E59 635.47 500.89 249993 0.62 2 568.18 

2_E85 641.95 493.5 248813 0.64 2 567.725 

E78 675.62 457.97 243013 0.74 2 566.795 

3_E36 650.45 480.85 245647 0.67 1 565.65 

2_E76 698.07 427.98 234647 0.79 2 563.025 

E85 583.87 541.42 248280 0.37 2 562.645 

2_E49 681.12 438.04 234328 0.77 2 559.58 

E58 679.68 433.18 231238 0.77 1 556.43 

2_E26 638.8 464.69 233144 0.69 1 551.745 

3_E74 634.32 467.04 232675 0.68 2 550.68 

3_E60 680.54 419.91 224436 0.79 2 550.225 
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2_E93 810.71 287.49 183052 0.94 2 549.1 

E25 641.18 454.79 229020 0.7 2 547.985 

3_E11 607.62 488.2 232983 0.6 1 547.91 

E61 728.55 360.2 206106 0.87 2 544.375 

3_E16 659.98 428.05 221875 0.76 2 544.015 

2_E103 802.65 284.35 179255 0.94 2 543.5 

3_E69 632.9 450.75 224059 0.7 2 541.825 

2_E23 609.28 473.91 226779 0.63 1 541.595 

2_E40 669.77 412.63 217058 0.79 2 541.2 

E18 659.78 420.83 218070 0.77 2 540.305 

E26 557.74 522.06 228686 0.35 2 539.9 

3_E119 556.9 519.56 227250 0.36 1 538.23 

2_E99 572.77 494.71 222546 0.5 2 533.74 

3_E35 602.36 462.86 218975 0.64 1 532.61 

3_E10 607.21 456.43 217673 0.66 1 531.82 

E60 683.38 375.94 201776 0.84 2 529.66 

2_E6 647.69 410.47 208801 0.77 2 529.08 

3_E52 626.13 429.59 211258 0.73 2 527.86 

E54 632.92 419.11 208338 0.75 2 526.015 

3_E46 671.05 378.1 199273 0.83 2 524.575 

3_E31 673.06 374.16 197787 0.83 2 523.61 

3_E14 648.41 398.51 202946 0.79 2 523.46 

E64 794.72 248.1 154859 0.95 2 521.41 

2_E95 790.15 252.57 156739 0.95 2 521.36 

E88 687.11 348.63 188140 0.86 2 517.87 

2_E9 563.59 458.2 202819 0.58 2 510.895 

3_E118 527.21 493.09 204170 0.35 1 510.15 

2_E94 567.47 450.79 200912 0.61 2 509.13 

E62 553.54 454.38 197542 0.57 2 503.96 

E86 512.55 495.18 199340 0.26 1 503.865 

E44 614.7 390.22 188393 0.77 1 502.46 

E92 638.71 355.07 178115 0.83 2 496.89 

3_E75 510.12 477.99 191502 0.35 2 494.055 

2_E81 640.92 338.34 170314 0.85 1 489.63 

2_E15 710.64 256.28 143036 0.93 2 483.46 

2_E91 541.14 422.5 179567 0.62 2 481.82 

2_E101 521.78 441.05 180744 0.53 2 481.415 

3_E55 558.39 401.72 176178 0.69 2 480.055 

3_E47 607.4 350.73 167317 0.82 1 479.065 

3_E32 541.73 414.38 176308 0.64 2 478.055 

2_E74 621.5 333.61 162845 0.84 2 477.555 
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2_E29 614.78 339.52 163936 0.83 1 477.15 

3_E49 505.02 442.07 175343 0.48 1 473.545 

E45 538.83 404.65 171247 0.66 1 471.74 

3_E96 486.9 456.24 174470 0.35 1 471.57 

3_E83 610.47 331.22 158807 0.84 2 470.845 

3_E85 641.82 298.01 150223 0.89 1 469.915 

3_E103 503.94 423.35 167562 0.54 2 463.645 

3_E117 679.26 246.29 131394 0.93 2 462.775 

3_E94 488.15 430.3 164972 0.47 1 459.225 

E43 532.68 369.33 154514 0.72 1 451.005 

2_E102 478.3 415.52 156091 0.5 2 446.91 

3_E77 518.17 361.4 147078 0.72 2 439.785 

2_E48 450.1 425.13 150284 0.33 2 437.615 

3_E39 557.64 310.36 135929 0.83 2 434 

3_E93 505.12 361.33 143347 0.7 2 433.225 

3_E51 545.86 318.21 136421 0.81 2 432.035 

E87 451.01 395.85 140220 0.48 2 423.43 

3_E19 472.71 373.97 138842 0.61 2 423.34 

E94 450.6 394.42 139584 0.48 1 422.51 

2_E13 424.65 419.5 139909 0.16 2 422.075 

3_E78 476.63 366.6 137235 0.64 2 421.615 

3_E23 536.56 274.41 115638 0.86 2 405.485 

E96 479.23 330.09 124241 0.72 1 404.66 

3_E90 535.5 263.22 110703 0.87 2 399.36 

E72 493.08 305.4 118268 0.79 2 399.24 

3_E66 422.6 353.86 117451 0.55 2 388.23 

3_E24 433.63 340.47 115952 0.62 2 387.05 

2_E79 458.68 313.21 112835 0.73 1 385.945 

E97 495.31 274.58 106817 0.83 2 384.945 

3_E111 446.22 303 106189 0.73 2 374.61 

3_E58 404.37 338.28 107434 0.55 2 371.325 

3_E57 377.71 343.96 102039 0.41 2 360.835 

E2 385.73 334.96 101476 0.5 2 360.345 

E65 415.76 295.3 96426 0.7 2 355.53 

3_E37 430.82 263.85 89275 0.79 2 347.335 

3_E28 439.4 252.49 87136 0.82 2 345.945 

3_E109 384.34 262.76 79316 0.73 2 323.55 

3_E20 315.21 216.41 53577 0.73 2 265.81 

2_E96 269.3 231.06 48872 0.51 1 250.18 
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NPD16-30A-Bottom Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type Axis Avg (µm) 

2_E32 1608.34 1038.59 1311927 0.76 6 1323.465 

2_E35 1537.82 961.2 1160936 0.78 6 1249.51 

5_E136 1382.47 1078.52 1171048 0.63 6 1230.495 

2_E33 1568.04 850.36 1047245 0.84 6 1209.2 

2_E1 1235.65 1012.5 982602 0.57 6 1124.075 

4_E129 1250.63 880.39 864764 0.71 6 1065.51 

5_E134 1115.61 990.45 867830 0.46 2 1053.03 

2_E58 1240.26 856.89 834689 0.72 6 1048.575 

5_E122 1191.96 880 823826 0.67 6 1035.98 

E61 1393.57 665.34 728214 0.88 6 1029.455 

5_E125 1263.16 774.9 768769 0.79 2 1019.03 

5_E98 1143.2 879.88 790015 0.64 6 1011.54 

E50 1046.63 959.41 788652 0.4 1 1003.02 

4_E127 1208.39 743.58 705711 0.79 6 975.985 

2_E2 1134.53 811.21 722838 0.7 6 972.87 

4_E136 1160.27 717.95 654251 0.79 6 939.11 

4_E126 1058.16 813.68 676233 0.64 6 935.92 

2_E12 1110.94 756.62 660174 0.73 2 933.78 

5_E123 1084.73 767.88 654192 0.71 6 926.305 

2_E6 1046.9 784.8 645287 0.66 6 915.85 

4_E132 958.85 854.82 643751 0.45 2 906.835 

E47 1109.57 688.78 600241 0.78 6 899.175 

5_E137 1191.74 602.03 563492 0.86 2 896.885 

E3 1068.76 715.82 600858 0.74 6 892.29 

5_E115 1063.55 709.22 592415 0.75 2 886.385 

2_E85 1085.93 636.8 543119 0.81 2 861.365 

2_E103 938.6 780.17 575127 0.56 6 859.385 

4_E130 1138.21 579.84 518350 0.86 6 859.025 

E35 962.99 754.84 570904 0.62 6 858.915 

4_E134 1177.89 535.51 495411 0.89 7 856.7 

E62 917.62 787.16 567299 0.51 6 852.39 

2_E14 1073.62 629.81 531065 0.81 2 851.715 

5_E86 913.47 789.33 566291 0.5 6 851.4 

5_E85 991.86 706.83 550625 0.7 6 849.345 

E57 1094.84 598.94 515021 0.84 6 846.89 

4_E122 1091.53 592.01 507525 0.84 5 841.77 

5_E94 1064.65 607.13 507662 0.82 2 835.89 

E45 901.15 739.29 523244 0.57 6 820.22 
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E48 977.22 660.79 507161 0.74 6 819.005 

E56 1093.77 535.97 460421 0.87 6 814.87 

2_E87 848.19 781.32 520488 0.39 6 814.755 

5_E126 887.21 710.2 494876 0.6 1 798.705 

2_E108 953.54 616.11 461414 0.76 6 784.825 

E42 1124.03 434.34 383446 0.92 1 779.185 

4_E131 859.29 691.82 466896 0.59 2 775.555 

5_E1 969.48 575.71 438360 0.8 2 772.595 

2_E40 923.62 612.76 444501 0.75 6 768.19 

4_E135 827.71 704.43 457937 0.53 2 766.07 

5_E96 911.19 616.81 441420 0.74 2 764 

2_E22 939.53 575.32 424532 0.79 2 757.425 

2_E13 932.42 579.18 424146 0.78 2 755.8 

E58 956.23 535.93 402491 0.83 6 746.08 

4_E106 846.67 642.65 427342 0.65 2 744.66 

4_E125 1025.34 461.89 371960 0.89 2 743.615 

5_E135 831.13 652.59 425994 0.62 6 741.86 

2_E106 796.43 685.21 428614 0.51 2 740.82 

2_E17 861.36 613.38 414960 0.7 5 737.37 

2_E75 932.95 539.94 395632 0.82 2 736.445 

2_E36 855.22 606.57 407431 0.7 5 730.895 

E33 788.52 668.98 414301 0.53 6 728.75 

5_E102 851.37 604.08 403924 0.7 2 727.725 

2_E110 832.21 619.22 404729 0.67 2 725.715 

4_E145 849.75 601.6 401502 0.71 2 725.675 

E23 858.9 588.34 396882 0.73 2 723.62 

2_E46 812.53 629.99 402033 0.63 6 721.26 

2_E84 744.87 693 405420 0.37 2 718.935 

5_E133 799.02 638.18 400490 0.6 2 718.6 

5_E95 928.46 504.93 368200 0.84 2 716.695 

E2 784.04 646.64 398190 0.57 2 715.34 

5_E132 854.1 564.31 378543 0.75 2 709.205 

5_E120 872.75 538.53 369141 0.79 6 705.64 

4_E44 828.9 579.64 377357 0.71 2 704.27 

2_E59 745.96 653.53 382883 0.48 6 699.745 

4_E71 762.83 633.8 379724 0.56 2 698.315 

4_E147 1013.63 382.91 304839 0.93 2 698.27 

2_E86 884.4 498.26 346092 0.83 2 691.33 

2_E39 777.19 600.53 366565 0.63 2 688.86 

5_E99 853.05 521.46 349370 0.79 2 687.255 

4_E99 896.41 476.95 335789 0.85 2 686.68 
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3_E32 705.96 659.01 365395 0.36 2 682.485 

5_E90 813.1 549.47 350894 0.74 2 681.285 

5_E121 760.53 600.81 358877 0.61 2 680.67 

2_E113 761.06 599.83 358539 0.62 2 680.445 

E30 765.31 586.73 352666 0.64 2 676.02 

2_E42 852.76 484.22 324310 0.82 2 668.49 

E15 803.71 529.95 334524 0.75 6 666.83 

5_E23 741.23 590.89 343994 0.6 5 666.06 

4_E119 712.09 615.6 344288 0.5 2 663.845 

E6 817.6 502.82 322879 0.79 2 660.21 

4_E133 754.83 563.42 334018 0.67 5 659.125 

2_E44 761.39 547.7 327521 0.69 6 654.545 

4_E109 766.6 534.01 321519 0.72 2 650.305 

E32 723.67 574.86 326732 0.61 6 649.265 

5_E104 892.48 405.96 284562 0.89 1 649.22 

5_E138 680.23 618.21 330276 0.42 2 649.22 

4_E72 707.04 589.77 327500 0.55 2 648.405 

5_E118 707.62 582.75 323871 0.57 6 645.185 

4_E74 850.75 436.65 291762 0.86 2 643.7 

2_E16 697.44 584.34 320082 0.55 6 640.89 

4_E118 729.33 550.56 315372 0.66 2 639.945 

2_E25 779.38 498.38 305071 0.77 2 638.88 

E1 699.03 577.07 316821 0.56 2 638.05 

5_E73 682.45 588.96 315682 0.51 2 635.705 

2_E71 692.5 571.58 310874 0.56 2 632.04 

2_E68 764.03 494.47 296717 0.76 2 629.25 

2_E49 718.94 538.65 304151 0.66 2 628.795 

5_E83 763.96 490.29 294178 0.77 2 627.125 

4_E98 779.73 466.46 285659 0.8 6 623.095 

2_E18 677.75 562.95 299662 0.56 6 620.35 

E64 658.67 580.66 300385 0.47 1 619.665 

E27 749.41 485.84 285961 0.76 2 617.625 

2_E8 716.39 503.01 283022 0.71 2 609.7 

4_E73 814.61 404.6 258863 0.87 2 609.605 

2_E67 734.68 483.98 279267 0.75 2 609.33 

4_E97 714.66 499.54 280388 0.72 2 607.1 

4_E144 664.9 546.42 285345 0.57 2 605.66 

E41 807.78 401.07 254451 0.87 6 604.425 

5_E40 757.57 451.17 268447 0.8 2 604.37 

2_E4 685.34 523.22 281630 0.65 6 604.28 

E24 652.18 555.53 284556 0.52 2 603.855 
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2_E20 717.6 489.31 275776 0.73 2 603.455 

2_E31 727.34 473.91 270722 0.76 1 600.625 

2_E9 713.04 487.33 272917 0.73 5 600.185 

E22 759 434.97 259292 0.82 6 596.985 

2_E3 692.82 499.27 271675 0.69 1 596.045 

E11 680.42 503.97 269325 0.67 1 592.195 

5_E112 688.09 495.21 267624 0.69 2 591.65 

E31 695.65 486.17 265625 0.72 2 590.91 

2_E19 721.39 459.48 260334 0.77 2 590.435 

5_E80 669.55 511.09 268761 0.65 2 590.32 

4_E146 688.92 491.29 265823 0.7 2 590.105 

4_E141 614.05 562.46 271260 0.4 2 588.255 

2_E28 677.59 491.87 261760 0.69 2 584.73 

5_E84 740.07 428.06 248806 0.82 6 584.065 

5_E97 702.31 464.39 256158 0.75 2 583.35 

4_E148 662.13 498.78 259379 0.66 2 580.455 

4_E45 643.41 507.12 256267 0.62 2 575.265 

2_E63 587.03 560.14 258251 0.3 2 573.585 

2_E27 604.12 540.14 256280 0.45 2 572.13 

2_E96 590.47 553.51 256691 0.35 2 571.99 

2_E48 696.3 438.35 239723 0.78 2 567.325 

4_E94 649.52 483.96 246881 0.67 2 566.74 

5_E38 606.54 526.7 250908 0.5 2 566.62 

3_E62 643.68 489.5 247462 0.65 6 566.59 

3_E1 575.24 553.93 250263 0.27 6 564.585 

5_E72 645.95 479.89 243464 0.67 2 562.92 

E14 710.02 412.53 230046 0.81 2 561.275 

2_E7 668.54 453.26 237992 0.74 5 560.9 

E60 720.05 401.18 226876 0.83 2 560.615 

3_E63 619.91 497.28 242116 0.6 6 558.595 

5_E53 627.43 485.64 239316 0.63 6 556.535 

5_E19 635.97 475 237255 0.66 6 555.485 

4_E88 669.38 441.48 232096 0.75 6 555.43 

E26 620.7 489.89 238818 0.61 2 555.295 

E9 640.61 468.73 235832 0.68 2 554.67 

E20 617.9 488.16 236902 0.61 2 553.03 

4_E101 617.11 486.94 236007 0.61 2 552.025 

5_E117 659.41 441.59 228701 0.74 2 550.5 

4_E79 616.27 483.98 234254 0.62 2 550.125 

5_E58 715.41 381.1 214134 0.85 2 548.255 

3_E60 684.49 405.85 218185 0.81 2 545.17 
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5_E88 626.79 463.2 228024 0.67 2 544.995 

E4 579.52 509.47 231888 0.48 2 544.495 

3_E8 689.16 398.43 215656 0.82 2 543.795 

2_E43 726.5 360.8 205867 0.87 1 543.65 

5_E131 563.45 523.73 231771 0.37 6 543.59 

4_E115 610.37 473.49 226984 0.63 6 541.93 

4_E123 617.56 464.7 225391 0.66 2 541.13 

5_E46 632.3 448.06 222511 0.71 2 540.18 

2_E34 630.81 444.46 220202 0.71 2 537.635 

5_E114 594.44 475.08 221800 0.6 2 534.76 

2_E10 569.51 493.55 220763 0.5 2 531.53 

2_E90 640.37 421.46 211972 0.75 6 530.915 

2_E91 597.13 463.91 217570 0.63 2 530.52 

3_E54 666.65 390.93 204683 0.81 2 528.79 

E28 662.46 392.5 204213 0.81 2 527.48 

2_E30 558.17 488.83 214299 0.48 1 523.5 

E51 605.56 439.37 208968 0.69 2 522.465 

3_E49 692.22 349.83 190191 0.86 2 521.025 

5_E66 638.89 395.32 198364 0.79 2 517.105 

4_E104 551.95 482.08 208985 0.49 6 517.015 

2_E41 570.18 463.43 207529 0.58 2 516.805 

4_E76 690.98 341.6 185384 0.87 2 516.29 

5_E103 599.39 431.67 203214 0.69 1 515.53 

4_E92 721.17 307.53 174187 0.9 2 514.35 

E7 596.42 430.36 201596 0.69 1 513.39 

5_E156 599.36 427.42 201199 0.7 2 513.39 

5_E45 728.53 298.02 170520 0.91 2 513.275 

3_E36 607.94 417.09 199150 0.73 6 512.515 

2_E60 572.43 444.18 199694 0.63 6 508.305 

4_E114 642.36 374.01 188692 0.81 5 508.185 

4_E143 550.58 463.26 200324 0.54 2 506.92 

5_E30 654.23 359.44 184691 0.84 2 506.835 

2_E76 584.57 426.66 195886 0.68 2 505.615 

3_E65 515.99 494.2 200279 0.29 2 505.095 

5_E12 628.75 381.1 188193 0.8 2 504.925 

4_E96 760.07 248.05 148073 0.95 6 504.06 

2_E98 561.05 446.33 196674 0.61 2 503.69 

4_E77 662.26 344.53 179201 0.85 2 503.395 

2_E55 616.39 382.41 185131 0.78 2 499.4 

E49 575.07 422.23 190702 0.68 1 498.65 

3_E52 595.5 401.26 187672 0.74 2 498.38 
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2_E107 599.87 396.34 186731 0.75 1 498.105 

E12 586.56 409.39 188602 0.72 2 497.975 

4_E47 610.32 384.47 184293 0.78 2 497.395 

5_E89 600.11 393 185233 0.76 6 496.555 

5_E60 616.82 376.14 182221 0.79 2 496.48 

2_E29 514.14 477.94 192995 0.37 6 496.04 

E21 664.12 327.52 170834 0.87 2 495.82 

5_E24 576.27 413.89 187325 0.7 2 495.08 

3_E40 618.96 368.01 178899 0.8 2 493.485 

4_E85 605.86 377.62 179688 0.78 6 491.74 

5_E111 641.84 340.17 171480 0.85 5 491.005 

5_E107 560.46 420.07 184911 0.66 6 490.265 

4_E78 580.14 399.1 181845 0.73 2 489.62 

5_E124 607.16 370.1 176484 0.79 2 488.63 

2_E37 505.63 470.64 186902 0.37 1 488.135 

5_E153 552.75 423.36 183791 0.64 2 488.055 

2_E112 560.38 414.97 182637 0.67 2 487.675 

3_E35 619 352.1 171178 0.82 6 485.55 

2_E21 523.19 446.39 183427 0.52 2 484.79 

3_E59 553.05 415.78 180601 0.66 2 484.415 

5_E47 629.22 339.16 167610 0.84 6 484.19 

2_E5 624.32 343.35 168355 0.84 2 483.835 

5_E82 511.25 455.36 182843 0.45 2 483.305 

5_E70 560.36 400.95 176463 0.7 2 480.655 

2_E11 546 414.36 177690 0.65 2 480.18 

5_E113 542.85 415.03 176948 0.64 1 478.94 

3_E53 515.22 441.39 178608 0.52 5 478.305 

2_E80 500.91 454.12 178659 0.42 2 477.515 

4_E110 622.39 332.35 162461 0.85 2 477.37 

4_E39 614.06 337.4 162721 0.84 2 475.73 

5_E33 565.7 384.73 170935 0.73 2 475.215 

3_E42 542.93 407.27 173668 0.66 2 475.1 

3_E27 606.59 342.84 163334 0.82 2 474.715 

5_E63 649.69 299.62 152883 0.89 5 474.655 

4_E25 609.08 339.86 162578 0.83 2 474.47 

3_E58 654.88 292.07 150222 0.9 2 473.475 

5_E78 497.68 448.98 175497 0.43 2 473.33 

5_E76 630.24 313.18 155021 0.87 2 471.71 

2_E52 540.79 401.86 170683 0.67 2 471.325 

E16 504.17 435.6 172485 0.5 2 469.885 

4_E9 624.73 315 154560 0.86 2 469.865 
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3_E50 515.05 424.53 171732 0.57 2 469.79 

E34 569.81 369.61 165411 0.76 6 469.71 

E13 627.78 310.85 153266 0.87 2 469.315 

4_E53 599.78 332.66 156705 0.83 2 466.22 

4_E15 598.42 333.16 156587 0.83 2 465.79 

4_E149 565.27 365.06 162073 0.76 2 465.165 

2_E61 507.15 413.8 164824 0.58 2 460.475 

E55 559.77 359.07 157863 0.77 6 459.42 

4_E17 540.51 374.24 158869 0.72 2 457.375 

2_E109 546.4 366.42 157245 0.74 2 456.41 

5_E69 524.96 386.9 159523 0.68 2 455.93 

5_E55 548.6 362.68 156268 0.75 2 455.64 

2_E89 511.33 399.01 160241 0.63 5 455.17 

2_E66 490.17 417.06 160556 0.53 2 453.615 

4_E67 482.01 424.1 160550 0.48 2 453.055 

4_E61 529.76 375.82 156365 0.7 2 452.79 

5_E74 507.71 395.31 157631 0.63 2 451.51 

2_E47 489.18 413.26 158775 0.54 2 451.22 

2_E64 568.69 332.96 148717 0.81 2 450.825 

3_E48 493.66 405.82 157344 0.57 2 449.74 

4_E62 536.19 360.76 151925 0.74 2 448.475 

2_E79 508.61 386.66 154456 0.65 2 447.635 

3_E51 499.76 395.19 155117 0.61 2 447.475 

5_E157 454.56 437.98 156362 0.27 2 446.27 

2_E101 586.85 302.15 139264 0.86 2 444.5 

5_E20 478.25 408.95 153606 0.52 2 443.6 

2_E23 475.48 410.78 153402 0.5 2 443.13 

4_E18 534.34 347.96 146028 0.76 2 441.15 

5_E26 536.84 344.42 145220 0.77 2 440.63 

5_E65 490.85 384.86 148369 0.62 6 437.855 

5_E101 508.79 365.12 145900 0.7 2 436.955 

2_E26 502.8 368.84 145657 0.68 2 435.82 

3_E43 476.7 393.94 147493 0.56 1 435.32 

E10 552.6 317.28 137704 0.82 2 434.94 

4_E102 474.74 392.92 146504 0.56 2 433.83 

2_E15 523.76 341.81 140610 0.76 2 432.785 

4_E124 474.27 391.13 145694 0.57 2 432.7 

5_E10 573.31 289.98 130574 0.86 2 431.645 

4_E112 544.21 315.48 134844 0.81 6 429.845 

2_E111 479 380.11 143000 0.61 2 429.555 

4_E95 518.01 340.67 138599 0.75 6 429.34 
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3_E6 442.4 415.8 144476 0.34 5 429.1 

4_E89 488.28 367.37 140884 0.66 2 427.825 

5_E25 489.21 365.64 140488 0.66 6 427.425 

E5 478.2 375.21 140917 0.62 6 426.705 

4_E48 594.11 258.74 120732 0.9 2 426.425 

5_E13 449.24 403.39 142332 0.44 2 426.315 

5_E105 472.84 376.6 139859 0.6 2 424.72 

3_E2 462.61 383.03 139168 0.56 2 422.82 

4_E68 472.8 372.55 138341 0.62 6 422.675 

5_E9 452.22 392.76 139497 0.5 2 422.49 

4_E87 450.57 390.72 138267 0.5 2 420.645 

2_E62 499.34 341.65 133989 0.73 2 420.495 

3_E11 460.08 380.53 137503 0.56 2 420.305 

5_E100 485.87 352.55 134533 0.69 2 419.21 

3_E22 503.04 333.75 131860 0.75 2 418.395 

4_E21 462.77 371.16 134901 0.6 2 416.965 

4_E60 426.56 406.69 136250 0.3 2 416.625 

4_E66 569.46 263.06 117653 0.89 6 416.26 

4_E49 496.62 335.4 130824 0.74 2 416.01 

E18 429.66 401.73 135565 0.35 2 415.695 

5_E64 522.53 307.55 126215 0.81 2 415.04 

3_E44 514.17 314.76 127109 0.79 2 414.465 

4_E8 473.82 354.56 131945 0.66 2 414.19 

4_E137 521.59 306.71 125645 0.81 2 414.15 

4_E55 469.45 357.12 131671 0.65 2 413.285 

E52 480.69 345.02 130255 0.7 2 412.855 

4_E150 512.55 307.56 123809 0.8 2 410.055 

2_E74 503.44 314.53 124363 0.78 2 408.985 

5_E106 494.52 322.69 125330 0.76 1 408.605 

2_E95 584.69 232.1 106584 0.92 2 408.395 

E38 431.39 385.25 130527 0.45 2 408.32 

4_E64 476.32 334.59 125171 0.71 2 405.455 

3_E64 429.42 379.97 128153 0.47 2 404.695 

3_E17 459.48 346.84 125167 0.66 6 403.16 

5_E49 482.31 323.51 122548 0.74 6 402.91 

5_E79 488.54 316.97 121619 0.76 6 402.755 

3_E28 435.98 369.4 126490 0.53 2 402.69 

5_E75 431.18 373.8 126589 0.5 2 402.49 

4_E80 432.25 372.52 126466 0.51 6 402.385 

E25 434.47 366.53 125072 0.54 6 400.5 

5_E2 411.63 388.88 125721 0.33 2 400.255 
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4_E13 439.77 360.3 124446 0.57 2 400.035 

4_E54 594.38 204.1 95277 0.94 2 399.24 

4_E83 506.02 292.16 116113 0.82 2 399.09 

4_E42 415.04 380.8 124130 0.4 2 397.92 

4_E24 507.39 287.99 114768 0.82 2 397.69 

E19 469.19 326.09 120166 0.72 2 397.64 

5_E110 473.83 319.16 118772 0.74 2 396.495 

5_E149 441.29 351.06 121672 0.61 2 396.175 

E43 411.4 378.99 122456 0.39 2 395.195 

3_E30 488.16 301.02 115412 0.79 2 394.59 

3_E29 464.93 324.03 118323 0.72 1 394.48 

3_E26 448.57 340.37 119914 0.65 2 394.47 

3_E15 442.51 346.12 120294 0.62 2 394.315 

2_E45 414.72 373.52 121664 0.43 2 394.12 

3_E9 440.84 346.28 119896 0.62 2 393.56 

5_E34 491.89 294.06 113603 0.8 2 392.975 

5_E22 487.42 298.31 114198 0.79 2 392.865 

5_E81 430.32 354.48 119805 0.57 1 392.4 

3_E33 487.13 297.29 113739 0.79 2 392.21 

2_E56 482.85 299.8 113693 0.78 2 391.325 

3_E66 477.82 304.62 114319 0.77 1 391.22 

2_E115 520.85 259.77 106265 0.87 2 390.31 

4_E43 424.08 355.05 118259 0.55 2 389.565 

3_E45 416.02 362.86 118564 0.49 2 389.44 

4_E57 471.7 306.54 113563 0.76 2 389.12 

4_E81 394.21 383 118580 0.24 2 388.605 

4_E139 440.51 336.27 116341 0.65 2 388.39 

5_E4 476.05 300.32 112285 0.78 2 388.185 

2_E54 457.39 318.83 114534 0.72 2 388.11 

3_E46 499.57 275.17 107966 0.83 2 387.37 

E8 410.78 362.35 116903 0.47 2 386.565 

4_E31 408.36 364.36 116861 0.45 2 386.36 

2_E97 527.44 243.4 100827 0.89 2 385.42 

2_E50 450.67 318.44 112716 0.71 2 384.555 

E54 467.08 301.31 110533 0.76 2 384.195 

3_E41 407.28 360.05 115171 0.47 2 383.665 

2_E82 458.87 305.71 110177 0.75 2 382.29 

5_E127 449.35 313.66 110696 0.72 2 381.505 

2_E102 480.97 281.91 106493 0.81 2 381.44 

4_E108 422.81 339.8 112838 0.6 2 381.305 

4_E111 513.06 249.36 100480 0.87 2 381.21 
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3_E47 455.71 305.92 109492 0.74 1 380.815 

2_E70 462.53 298.25 108344 0.76 2 380.39 

5_E16 446.63 313.81 110078 0.71 2 380.22 

2_E78 457.81 302.15 108643 0.75 2 379.98 

4_E1 395.83 362.61 112730 0.4 1 379.22 

2_E77 381.04 375.55 112392 0.17 2 378.295 

5_E62 443.96 310.26 108184 0.72 5 377.11 

3_E37 431.28 322.79 109337 0.66 2 377.035 

E29 403.56 349.24 110694 0.5 2 376.4 

5_E150 463.03 289.6 105317 0.78 2 376.315 

2_E51 410.23 341.86 110144 0.55 2 376.045 

2_E105 479.14 272.44 102526 0.82 2 375.79 

5_E5 501.06 250.43 98551 0.87 2 375.745 

2_E73 472.91 270.57 100494 0.82 2 371.74 

4_E100 407.42 333.12 106593 0.58 2 370.27 

4_E59 454.97 285.56 102040 0.78 2 370.265 

4_E58 434.26 304.77 103947 0.71 1 369.515 

E17 426.84 311.3 104360 0.68 2 369.07 

5_E35 459.62 277.18 100057 0.8 2 368.4 

4_E23 378.08 358.68 106507 0.32 2 368.38 

5_E21 416.97 318.41 104277 0.65 2 367.69 

5_E44 464.18 269.18 98132 0.81 2 366.68 

3_E10 484.48 248.8 94672 0.86 2 366.64 

3_E31 470.08 262.3 96840 0.83 2 366.19 

4_E29 471.83 259.89 96310 0.83 2 365.86 

3_E34 415.8 315.32 102974 0.65 2 365.56 

5_E48 410.72 319.59 103094 0.63 6 365.155 

3_E39 404.1 324.42 102965 0.6 2 364.26 

5_E29 467.46 260.56 95660 0.83 2 364.01 

2_E99 445.6 281.97 98684 0.77 2 363.785 

2_E38 385.95 341.11 103399 0.47 2 363.53 

2_E65 382.55 339.04 101866 0.46 2 360.795 

3_E14 396.12 325.45 101251 0.57 2 360.785 

3_E20 409.77 309.62 99647 0.66 2 359.695 

4_E128 380.4 337.45 100819 0.46 2 358.925 

5_E32 450.56 266.57 94330 0.81 2 358.565 

4_E46 362.09 350.77 99752 0.25 2 356.43 

3_E16 446.35 264.85 92847 0.8 2 355.6 

5_E28 476.27 233.91 87496 0.87 2 355.09 

4_E121 391.44 317.89 97733 0.58 1 354.665 

5_E155 488.66 220.12 84479 0.89 2 354.39 



109 
 

3_E4 420.6 287.67 95031 0.73 2 354.135 

4_E84 394.55 312.75 96915 0.61 6 353.65 

4_E52 375.51 331.61 97800 0.47 6 353.56 

3_E68 438.54 265.7 91514 0.8 1 352.12 

4_E65 378.71 325.52 96822 0.51 2 352.115 

2_E93 502.82 200.95 79358 0.92 2 351.885 

3_E7 375.74 325.33 96005 0.5 2 350.535 

4_E69 374.9 325.18 95749 0.5 2 350.04 

4_E63 375.76 324.28 95701 0.51 2 350.02 

2_E100 371.45 321.62 93829 0.5 2 346.535 

4_E2 368.38 324.37 93848 0.47 2 346.375 

2_E72 390.6 299.9 92005 0.64 2 345.25 

2_E69 473.67 215.65 80225 0.89 2 344.66 

4_E40 375.48 311.89 91977 0.56 2 343.685 

5_E119 382.11 299.87 89994 0.62 1 340.99 

4_E22 404.07 277.52 88073 0.73 1 340.795 

4_E38 364.99 316.33 90681 0.5 2 340.66 

5_E154 390.98 290.33 89152 0.67 1 340.655 

4_E138 444.67 235.94 82400 0.85 2 340.305 

2_E94 387.59 291.55 88753 0.66 2 339.57 

4_E12 374.95 303.44 89358 0.59 2 339.195 

3_E25 363.65 313.18 89445 0.51 2 338.415 

2_E81 383.64 293.07 88306 0.65 2 338.355 

E63 415.62 260.56 85055 0.78 2 338.09 

5_E116 379.02 297.01 88415 0.62 2 338.015 

5_E151 389.14 286.52 87569 0.68 2 337.83 

3_E18 353.54 321.59 89296 0.42 2 337.565 

5_E142 415.39 259.59 84690 0.78 2 337.49 

2_E83 380.86 289.98 86739 0.65 2 335.42 

5_E43 469.83 200.64 74037 0.9 2 335.235 

5_E68 343.04 326.48 87961 0.31 1 334.76 

5_E11 360.66 306.37 86783 0.53 2 333.515 

5_E36 342.45 319.29 85875 0.36 2 330.87 

4_E120 457.7 202.56 72815 0.9 1 330.13 

5_E42 384.74 274.85 83052 0.7 2 329.795 

3_E61 361.37 294.35 83543 0.58 2 327.86 

4_E82 362.78 292.62 83377 0.59 2 327.7 

2_E57 368.81 285.65 82743 0.63 2 327.23 

4_E37 350.95 303.38 83622 0.5 2 327.165 

4_E14 381.47 271.42 81320 0.7 2 326.445 

5_E50 391.57 261.03 80278 0.75 6 326.3 
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2_E88 359.83 291.03 82250 0.59 2 325.43 

5_E147 396.08 253.83 78963 0.77 2 324.955 

2_E53 337.98 306.83 81447 0.42 2 322.405 

E46 347.8 296.72 81054 0.52 2 322.26 

3_E38 335.22 307.27 80899 0.4 2 321.245 

E59 394.03 247.81 76691 0.78 2 320.92 

4_E116 383.12 257.92 77610 0.74 1 320.52 

2_E24 392.99 243.85 75264 0.78 2 318.42 

3_E21 389.29 247.27 75604 0.77 2 318.28 

3_E13 402.68 231.6 73245 0.82 2 317.14 

5_E61 421.78 207.34 68684 0.87 2 314.56 

4_E56 375.56 252.08 74354 0.74 2 313.82 

3_E57 333.95 293.61 77010 0.48 2 313.78 

5_E146 334.78 289.29 76064 0.5 2 312.035 

5_E51 379.39 243.83 72657 0.77 2 311.61 

5_E145 328.79 293.41 75766 0.45 2 311.1 

5_E37 329.28 292.67 75689 0.46 2 310.975 

4_E113 329.35 290.98 75268 0.47 2 310.165 

5_E8 375.29 244.39 72036 0.76 2 309.84 

5_E92 340.48 278.25 74407 0.58 6 309.365 

5_E158 328.15 289.71 74667 0.47 1 308.93 

4_E20 314.21 303.31 74853 0.26 2 308.76 

3_E71 342.82 271.28 73041 0.61 2 307.05 

4_E107 326.69 287.18 73684 0.48 2 306.935 

4_E32 372.65 239.21 70012 0.77 2 305.93 

4_E6 368.77 242.83 70330 0.75 2 305.8 

4_E36 319.92 291.5 73244 0.41 2 305.71 

5_E59 311.49 297.84 72866 0.29 2 304.665 

3_E55 329.7 278.49 72114 0.54 2 304.095 

4_E142 340.05 264.47 70636 0.63 2 302.26 

3_E70 347.3 255.82 69778 0.68 2 301.56 

4_E35 377.04 225.62 66813 0.8 2 301.33 

5_E41 335.92 264.77 69856 0.62 2 300.345 

4_E30 313.2 285.6 70255 0.41 6 299.4 

5_E108 306.2 289.52 69625 0.33 1 297.86 

5_E93 348.66 244.08 66839 0.71 6 296.37 

4_E3 343.17 249.14 67149 0.69 2 296.155 

E53 371.24 220.45 64276 0.8 2 295.845 

E44 300.27 289.53 68282 0.27 2 294.9 

4_E11 298.56 290.06 68017 0.24 2 294.31 

4_E51 331.47 256.17 66689 0.63 6 293.82 



111 
 

4_E27 307.38 279.43 67458 0.42 2 293.405 

5_E27 360.23 224.26 63448 0.78 2 292.245 

3_E24 312.03 268.32 65758 0.51 2 290.175 

2_E92 307.27 271.9 65618 0.47 2 289.585 

5_E31 316.22 261.16 64861 0.56 2 288.69 

4_E10 344.93 232.43 62967 0.74 2 288.68 

5_E54 371.5 201.07 58667 0.84 2 286.285 

3_E5 293.23 276.29 63630 0.33 2 284.76 

5_E39 318.82 240.89 60321 0.66 2 279.855 

4_E7 291.1 267.9 61250 0.39 2 279.5 

4_E16 311.77 246.51 60362 0.61 6 279.14 

3_E23 334.9 222.33 58478 0.75 2 278.615 

5_E71 315.81 240.07 59547 0.65 2 277.94 

5_E77 294.65 260.56 60298 0.47 2 277.605 

4_E50 317.99 236.49 59062 0.67 2 277.24 

5_E129 376.08 178.05 52591 0.88 2 277.065 

E39 341.21 209.7 56197 0.79 2 275.455 

5_E14 300.36 249.98 58970 0.55 2 275.17 

2_E114 291.82 254.86 58413 0.49 2 273.34 

5_E144 296.87 249.48 58169 0.54 2 273.175 

E40 290.83 254.41 58113 0.48 2 272.62 

5_E152 291.25 242.92 55568 0.55 2 267.085 

5_E56 329.92 201.78 52284 0.79 2 265.85 

E37 296.98 234.62 54725 0.61 2 265.8 

4_E90 361.1 169.73 48137 0.88 2 265.415 

4_E26 325.89 198.62 50837 0.79 2 262.255 

3_E19 281.01 243.19 53673 0.5 2 262.1 

5_E143 267.82 250.71 52735 0.35 2 259.265 

5_E109 277.59 234.56 51137 0.53 2 256.075 

3_E69 280.73 229.21 50538 0.58 2 254.97 

3_E56 266.89 242.42 50814 0.42 2 254.655 

4_E33 288.36 220.66 49973 0.64 2 254.51 

2_E104 311.3 197.26 48228 0.77 2 254.28 

4_E140 292.22 216.22 49624 0.67 2 254.22 

5_E18 270.21 233.89 49635 0.5 2 252.05 

4_E28 283.95 215.38 48032 0.65 1 249.665 

5_E128 291.38 205.5 47029 0.71 2 248.44 

5_E87 262.09 229.06 47152 0.49 2 245.575 

5_E159 316.95 173.24 43126 0.84 2 245.095 

5_E6 260.85 228.37 46786 0.48 2 244.61 

4_E19 291.1 196.7 44971 0.74 2 243.9 
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E36 259.74 219.13 44702 0.54 2 239.435 

3_E67 281.51 195.34 43189 0.72 2 238.425 

3_E3 283.52 191.94 42740 0.74 2 237.73 

5_E17 295.72 178.72 41510 0.8 2 237.22 

4_E41 263.7 208.62 43207 0.61 1 236.16 

4_E5 239.65 216.65 40778 0.43 2 228.15 

4_E93 241.36 203.96 38663 0.53 2 222.66 

5_E15 267.21 175.95 36926 0.75 2 221.58 

5_E139 268.42 172.5 36365 0.77 2 220.46 

5_E148 250.54 180.93 35602 0.69 2 215.735 

4_E103 231.95 199.21 36290 0.51 2 215.58 

5_E3 246.19 176.5 34127 0.7 2 211.345 

4_E105 228.9 191.66 34455 0.55 2 210.28 

4_E117 245.68 173.94 33564 0.71 2 209.81 

4_E34 236.13 182.04 33760 0.64 2 209.085 

3_E12 251.94 159.85 31630 0.77 2 205.895 

5_E67 233.8 171.35 31463 0.68 2 202.575 

5_E7 258.73 141.18 28689 0.84 2 199.955 

5_E91 228.2 168.65 30226 0.67 2 198.425 

5_E52 219.38 176.95 30489 0.59 1 198.165 

4_E4 212.39 180.85 30166 0.52 2 196.62 

5_E141 198.15 190.62 29667 0.27 2 194.385 

5_E140 205.11 182.08 29333 0.46 2 193.595 

4_E91 215.98 167.29 28379 0.63 2 191.635 

4_E70 197.62 182.41 28311 0.38 2 190.015 

4_E75 193.07 183.35 27802 0.31 2 188.21 

5_E57 196.37 157.39 24274 0.6 2 176.88 

4_E86 172.74 143.92 19526 0.55 2 158.33 

5_E130 188.82 126.63 18778 0.74 2 157.725 

 

NPD16-13 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) Area (µm²) Eccentricity Type Axis Avg (µm) 

2_E34 2082.62 682.5 1116356.05 0.94 7 1382.56 

2_E25 1710.75 843.09 1132788.19 0.87 1 1276.92 

2_E30 1251.01 824.56 810171.43 0.75 1 1037.785 

2_E21 1016.45 659.58 526558.01 0.76 1 838.015 

2_E22 866.6 799.17 543936.67 0.39 1 832.885 

3_E47 807.02 754.07 477950.79 0.36 1 780.545 

3_E22 814.12 741.63 474208.2 0.41 1 777.875 

2_E47 966.25 518.78 393699.77 0.84 1 742.515 
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2_E26 786.15 647.63 399872.17 0.57 1 716.89 

2_E8 715.58 632.24 355327.28 0.47 1 673.91 

3_E29 718.79 565.81 319417.67 0.62 2 642.3 

3_E11 752.75 518.35 306451.16 0.73 1 635.55 

3_E35 842.5 425.61 281623.81 0.86 1 634.055 

2_E6 695.48 564.53 308364.03 0.58 1 630.005 

2_E17 790.22 447.68 277850.16 0.82 1 618.95 

2_E23 661.18 575.99 299104.88 0.49 1 618.585 

3_E33 863.83 372.02 252396.33 0.9 2 617.925 

E4 639.81 587.07 295007.34 0.4 1 613.44 

2_E5 630.19 585.88 289982.57 0.37 1 608.035 

3_E24 637.25 553.57 277059.31 0.5 6 595.41 

2_E37 744.45 439.44 256934.59 0.81 2 591.945 

3_E20 728.85 453.4 259542.16 0.78 2 591.125 

2_E32 728.74 447.27 255996.49 0.79 1 588.005 

E5 680.56 491.78 262859.81 0.69 2 586.17 

E2 834.84 336.76 220809.92 0.92 2 585.8 

4_E1 667.64 493.89 258978.47 0.67 1 580.765 

E10 839.27 263.84 173916.37 0.95 2 551.555 

2_E2 659.54 440.67 228266.97 0.74 1 550.105 

2_E19 676.89 422.87 224809.49 0.78 1 549.88 

2_E38 636.62 437.21 218606.28 0.73 1 536.915 

2_E46 658.73 414.92 214665.99 0.78 1 536.825 

2_E13 695.76 377.64 206360.88 0.84 1 536.7 

2_E9 639.32 427.79 214804.25 0.74 1 533.555 

3_E23 630.13 428.01 211823.32 0.73 1 529.07 

2_E28 610.38 443.51 212614.53 0.69 1 526.945 

2_E43 746.74 292.36 171464.35 0.92 1 519.55 

2_E16 591.84 444.58 206652.15 0.66 1 518.21 

2_E44 592.7 442.31 205899.17 0.67 1 517.505 

3_E5 675.91 355.62 188780.88 0.85 2 515.765 

E7 647.2 377.33 191801.96 0.81 1 512.265 

3_E46 621.09 403.13 196649.59 0.76 6 512.11 

2_E11 628.35 395.03 194950.21 0.78 1 511.69 

2_E4 527.89 486.22 201589.21 0.39 1 507.055 

2_E45 550.6 462.26 199900.07 0.54 1 506.43 

2_E36 563.02 449.26 198660.98 0.6 1 506.14 

2_E1 605.61 401.74 191086.79 0.75 2 503.675 

2_E12 544.36 454.4 194276.25 0.55 1 499.38 

3_E28 569.86 416.63 186468.91 0.68 2 493.245 

3_E27 546.83 438.92 188505.1 0.6 2 492.875 
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2_E35 601.85 383.53 181294.56 0.77 1 492.69 

2_E29 639.17 343.82 172600.34 0.84 1 491.495 

2_E33 542.02 436.06 185632.39 0.59 1 489.04 

3_E21 521.1 445.62 182378.83 0.52 2 483.36 

3_E52 582.82 365.11 167127.93 0.78 1 473.965 

3_E17 686.27 257.52 138800.07 0.93 2 471.895 

3_E12 574.54 356.82 161014.11 0.78 2 465.68 

3_E37 561.22 361.13 159177.62 0.77 1 461.175 

3_E8 589.31 321.07 148606.33 0.84 2 455.19 

3_E19 499.66 410.17 160964.41 0.57 2 454.915 

2_E31 511.3 395.47 158809.41 0.63 1 453.385 

3_E1 596.86 301.2 141194.79 0.86 2 449.03 

3_E13 532.72 329.67 137934.38 0.79 2 431.195 

2_E24 560.49 300.45 132259.68 0.84 1 430.47 

E1 466.37 390.33 142972.69 0.55 2 428.35 

3_E7 516.85 336.05 136415.6 0.76 2 426.45 

3_E51 478.28 372.62 139970.79 0.63 2 425.45 

2_E7 446.98 399.6 140283.44 0.45 1 423.29 

3_E14 468.12 378.03 138987.61 0.59 2 423.075 

2_E20 552.52 293.48 127357.35 0.85 1 423 

2_E27 561.11 280.97 123823.34 0.87 1 421.04 

3_E3 536.83 295.06 124403.38 0.84 2 415.945 

2_E3 491.59 327.76 126546.35 0.75 1 409.675 

3_E32 539.32 272.55 115448.05 0.86 2 405.935 

2_E40 531.34 274.75 114657.58 0.86 2 403.045 

3_E16 445.8 357.94 125325.52 0.6 2 401.87 

3_E45 448.67 350.78 123608.02 0.62 2 399.725 

3_E40 515.56 277.91 112530.67 0.84 2 396.735 

3_E36 412.47 380.67 123318.33 0.39 1 396.57 

2_E15 416.54 374.85 122632.08 0.44 1 395.695 

3_E15 398.44 383.72 120077.01 0.27 2 391.08 

E3 430.72 349.97 118389.36 0.58 5 390.345 

2_E14 499.53 280.85 110187.68 0.83 1 390.19 

3_E10 447.12 332.46 116748.49 0.67 2 389.79 

3_E4 403.59 372.95 118215.46 0.38 2 388.27 

3_E25 474.71 298.61 111331.95 0.78 2 386.66 

3_E38 480.23 292.41 110289.69 0.79 2 386.32 

3_E26 465.43 298.34 109058 0.77 2 381.885 

2_E39 502.38 258.62 102043.77 0.86 2 380.5 

3_E31 468.23 292.53 107578.41 0.78 2 380.38 

2_E18 472.46 286.86 106444.44 0.79 1 379.66 
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3_E2 458.48 292.16 105203.99 0.77 2 375.32 

2_E10 387.01 358.84 109072.85 0.37 1 372.925 

E8 471.43 254.87 94369.93 0.84 2 363.15 

4_E2 428.95 294.82 99324.46 0.73 2 361.885 

3_E9 454.19 268.64 95830.95 0.81 2 361.415 

3_E49 415.33 304.16 99218.79 0.68 2 359.745 

3_E50 444.45 270.61 94462.73 0.79 2 357.53 

2_E42 407.36 289.03 92471.89 0.7 2 348.195 

E6 352.8 328.24 90953.81 0.37 2 340.52 

E9 391.44 274.16 84287.86 0.71 2 332.8 

3_E42 370.83 291.34 84852.78 0.62 2 331.085 

3_E43 344.86 255.89 69307.64 0.67 2 300.375 

3_E39 333.57 266.73 69880.2 0.6 2 300.15 

3_E41 394.8 205.3 63658.35 0.85 2 300.05 

3_E48 342.42 250.48 67363.68 0.68 2 296.45 

3_E30 325.75 253.6 64881.94 0.63 2 289.675 

3_E6 347.12 228.06 62175.32 0.75 2 287.59 

3_E34 297.35 272.29 63589.6 0.4 2 284.82 

3_E18 298.23 203.93 47766.47 0.73 2 251.08 

3_E44 268.56 227.07 47894.23 0.53 2 247.815 

2_E41 263.65 220.97 45755.53 0.55 2 242.31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



116 
 

APPENDIX B 

S1 SPHERULE LAYER (SOUTH AFRICA/KAAPVAAL) SPHERULE MEASUREMENT 

DATA  

 

BGB 3-2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

5_E4 1200.33 1007.27 949589 0.54 5 1103.8 

E37 1251.51 949.19 932990 0.65 2 1100.35 

5_E50 1275.14 887.99 889318 0.72 1 1081.565 

E46 1319.3 786.57 815027 0.8 5 1052.935 

E22 1057.67 846.36 703066 0.6 2 952.015 

E13 997.06 865.69 677911 0.5 6 931.375 

5_E3 1090.05 750.78 642762 0.72 2 920.415 

5_E27 1289.49 499.84 506214 0.92 1 894.665 

5_E10 1166.78 601.62 551313 0.86 6 884.2 

5_E25 934.27 821.33 602674 0.48 2 877.8 

3_E20 1132.95 611.11 543779 0.84 6 872.03 

3_E17 962.69 716.17 541497 0.67 6 839.43 

5_E36 989.27 679.98 528324 0.73 2 834.625 

E3 868.46 773.46 527565 0.45 2 820.96 

5_E41 1008.58 630.69 499596 0.78 6 819.635 

5_E52 928.45 708.62 516723 0.65 2 818.535 

3_E50 845.24 790.52 524787 0.35 6 817.88 

5_E24 965.97 654.86 496822 0.74 1 810.415 

3_E11 1022.52 591.48 475004 0.82 6 807 

5_E16 965.83 640.78 486071 0.75 2 803.305 

5_E14 863.48 736.26 499316 0.52 6 799.87 

E6 877.65 706 486655 0.59 1 791.825 

E1 855.37 696.8 468113 0.58 1 776.085 

E14 852.32 699.1 467983 0.57 1 775.71 

3_E4 897.85 627.05 442172 0.72 6 762.45 

3_E22 917 597.66 430444 0.76 6 757.33 

E33 885.56 608.23 423036 0.73 1 746.895 

E28 830.21 660.78 430858 0.61 6 745.495 

5_E1 887.36 583.57 406707 0.75 2 735.465 

E64 838.39 630.48 415154 0.66 2 734.435 

5_E42 877.16 586.98 404383 0.74 1 732.07 

3_E32 921.52 533.51 386130 0.82 2 727.515 

3_E1 814.45 632.78 404769 0.63 1 723.615 

3_E30 871.87 573.37 392625 0.75 1 722.62 
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3_E35 821.27 616.39 397585 0.66 2 718.83 

E12 844.72 591.86 392664 0.71 2 718.29 

E2 803.19 632.13 398768 0.62 2 717.66 

3_E24 747.31 682.74 400724 0.41 6 715.025 

3_E40 737.11 681.26 394397 0.38 6 709.185 

3_E38 726.25 687.74 392284 0.32 1 706.995 

3_E2 761.91 638.08 381829 0.55 1 699.995 

E4 748.93 648.65 381545 0.5 2 698.79 

E49 760.3 634.51 378890 0.55 6 697.405 

5_E6 910.11 478.8 342243 0.85 1 694.455 

5_E7 886.39 499.99 348075 0.83 2 693.19 

E19 782.64 599.79 368681 0.64 1 691.215 

5_E37 810.67 561.81 357703 0.72 2 686.24 

E68 742.89 627.03 365847 0.54 1 684.96 

E57 805.45 552.91 349774 0.73 6 679.18 

5_E44 772.6 578.09 350782 0.66 1 675.345 

5_E23 707.37 636.92 353853 0.44 2 672.145 

3_E7 807.05 537.17 340491 0.75 6 672.11 

3_E13 809.1 533.82 339221 0.75 5 671.46 

E16 696.41 643.73 352092 0.38 6 670.07 

5_E54 861.02 476.89 322496 0.83 1 668.955 

5_E28 744.37 591.67 345906 0.61 3 668.02 

5_E26 742.19 584.31 340602 0.62 1 663.25 

3_E16 697.98 623.78 341953 0.45 2 660.88 

E31 695.89 621.03 339423 0.45 6 658.46 

3_E39 681.95 602.47 322680 0.47 1 642.21 

3_E5 796.63 486.89 304632 0.79 1 641.76 

5_E13 681.28 597.7 319815 0.48 6 639.49 

3_E15 676.45 597.18 317268 0.47 2 636.815 

5_E8 720.13 552.4 312428 0.64 6 636.265 

5_E59 705.6 562.92 311955 0.6 6 634.26 

E9 728.53 532.51 304692 0.68 6 630.52 

E48 694.24 566.49 308885 0.58 1 630.365 

3_E27 735.87 522.05 301722 0.7 2 628.96 

3_E25 721.67 535.12 303304 0.67 2 628.395 

E7 714.48 532.09 298586 0.67 2 623.285 

5_E21 673.61 571.28 302236 0.53 1 622.445 

3_E14 738.82 503.56 292199 0.73 6 621.19 

5_E51 714.5 527.2 295849 0.67 6 620.85 

5_E31 779.62 451.64 276545 0.82 5 615.63 

E61 646.01 584.76 296689 0.43 6 615.385 
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5_E2 707.69 522.9 290634 0.67 6 615.295 

3_E21 679.48 547.43 292143 0.59 5 613.455 

5_E15 663 561.14 292194 0.53 6 612.07 

3_E26 719.58 502.53 284010 0.72 1 611.055 

3_E12 700.18 521.6 286841 0.67 5 610.89 

E42 684.6 534.7 287499 0.62 6 609.65 

E52 690.63 521.44 282836 0.66 6 606.035 

E56 720.77 486.54 275424 0.74 6 603.655 

5_E19 795.25 406.17 253688 0.86 2 600.71 

E45 632.37 565.53 280877 0.45 2 598.95 

E30 662.53 521.96 271599 0.62 6 592.245 

5_E12 779.43 403.41 246951 0.86 2 591.42 

3_E23 637.74 540.44 270696 0.53 6 589.09 

5_E5 618.08 552.25 268083 0.45 1 585.165 

3_E42 627 540.81 266320 0.51 1 583.905 

5_E34 657.08 509.72 263049 0.63 1 583.4 

E25 661.88 494.73 257179 0.66 6 578.305 

E38 745.99 410.33 240414 0.84 6 578.16 

5_E45 754.7 386.66 229192 0.86 2 570.68 

E18 594.05 544.91 254238 0.4 1 569.48 

3_E10 667.99 465.36 244147 0.72 2 566.675 

E17 630.55 501.3 248259 0.61 2 565.925 

5_E38 747.66 380.41 223379 0.86 2 564.035 

E50 699.92 425.11 233691 0.79 6 562.515 

3_E36 597.16 510.18 239280 0.52 6 553.67 

5_E39 663.59 442.22 230479 0.75 2 552.905 

E67 629.23 475.21 234845 0.66 5 552.22 

3_E46 666.56 429.25 224718 0.77 2 547.905 

3_E43 581.29 502.84 229568 0.5 5 542.065 

3_E6 637.36 436.76 218635 0.73 2 537.06 

E58 558.07 493.11 216132 0.47 5 525.59 

5_E47 645.78 398.61 202170 0.79 2 522.195 

E36 565.45 477.27 211960 0.54 2 521.36 

E11 592.48 449.82 209318 0.65 2 521.15 

5_E57 602.55 432.73 204784 0.7 2 517.64 

E47 613.73 420.51 202694 0.73 1 517.12 

3_E8 578.14 453.26 205812 0.62 1 515.7 

5_E32 595.83 434.21 203193 0.68 5 515.02 

5_E33 626.3 397.84 195695 0.77 2 512.07 

5_E20 639.33 379.58 190597 0.8 2 509.455 

3_E49 595.32 422.14 197376 0.71 6 508.73 
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5_E35 540.58 475.15 201731 0.48 2 507.865 

E21 573.97 440.38 198519 0.64 6 507.175 

E53 605.8 406.73 193520 0.74 2 506.265 

5_E18 523.27 485.67 199599 0.37 2 504.47 

E63 691.38 309.96 168312 0.89 2 500.67 

5_E29 567.94 433.17 193217 0.65 1 500.555 

3_E33 539.39 458.29 194148 0.53 1 498.84 

E66 653.35 341.99 175491 0.85 2 497.67 

5_E46 686.35 305.65 164761 0.9 2 496 

E54 580.46 402.82 183641 0.72 1 491.64 

E55 687.41 287.26 155088 0.91 2 487.335 

5_E48 539.71 417.52 176982 0.63 6 478.615 

E39 578.52 377.92 171716 0.76 2 478.22 

E10 531.62 417.18 174187 0.62 6 474.4 

3_E31 486.44 460.3 175857 0.32 7 473.37 

E44 487.89 456.29 174843 0.35 6 472.09 

3_E48 521.77 405.53 166186 0.63 2 463.65 

E20 555.75 369.49 161280 0.75 6 462.62 

E43 581.08 343.06 156568 0.81 2 462.07 

3_E47 503.96 404.45 160085 0.6 6 454.205 

E34 484.45 422.24 160657 0.49 2 453.345 

5_E9 495.53 408.52 158991 0.57 6 452.025 

5_E30 499.44 399.61 156752 0.6 2 449.525 

5_E43 510.34 387.31 155242 0.65 2 448.825 

3_E44 484.21 408.02 155166 0.54 6 446.115 

E23 461.74 428.85 155524 0.37 2 445.295 

3_E19 460.42 424.4 153466 0.39 2 442.41 

E40 548.31 327.33 140961 0.8 2 437.82 

E62 501.42 371.92 146467 0.67 2 436.67 

E59 539.46 333.4 141258 0.79 2 436.43 

E41 523.48 324.17 133280 0.79 6 423.825 

E51 452.82 390.07 138726 0.51 6 421.445 

E29 508.13 321.56 128331 0.77 2 414.845 

E5 416.63 411.87 134773 0.15 1 414.25 

3_E41 479.95 331.69 125029 0.72 7 405.82 

5_E11 483.09 324.8 123233 0.74 2 403.945 

3_E37 457.4 348.35 125141 0.65 1 402.875 

3_E3 468.04 334.39 122922 0.7 6 401.215 

E60 457.29 340 122112 0.67 5 398.645 

3_E45 466.43 329.71 120783 0.71 2 398.07 

E15 431.24 364.5 123454 0.53 2 397.87 
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5_E49 468.75 326.59 120236 0.72 6 397.67 

3_E29 479.49 314.61 118478 0.75 2 397.05 

E35 503.09 285.52 112819 0.82 6 394.305 

5_E40 454.6 320.64 114484 0.71 6 387.62 

E24 476.7 276.53 103532 0.81 7 376.615 

E65 410.64 334.57 107904 0.58 2 372.605 

5_E17 421.42 320.92 106220 0.65 2 371.17 

5_E22 379.56 342.43 102081 0.43 2 360.995 

E26 496.96 219.37 85622 0.9 2 358.165 

5_E53 445.66 269.8 94437 0.8 2 357.73 

3_E9 412.49 296.17 95950 0.7 1 354.33 

E8 368.97 317.34 91961 0.51 1 343.155 

3_E18 406.57 275.19 87872 0.74 2 340.88 

3_E34 392.97 283.66 87547 0.69 1 338.315 

3_E28 351.05 286 78854 0.58 2 318.525 

E27 343.81 270.04 72918 0.62 2 306.925 

5_E56 338.83 260.43 69304 0.64 2 299.63 

E32 310.83 270.04 65923 0.5 1 290.435 

5_E55 284.5 269.54 60229 0.32 2 277.02 

5_E58 300.02 243.96 57487 0.58 2 271.99 

 

BGB 3-1 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

E37 1073.21 924.4 779176 0.51 5 998.805 

E32 1189.24 728.87 680782 0.79 6 959.055 

E30 1099.91 699.09 603924 0.77 2 899.5 

2_E24 999.72 651.26 511352 0.76 2 825.49 

E11 1204.13 373.67 353391 0.95 2 788.9 

2_E20 922.98 626.67 454277 0.73 2 774.825 

2_E32 795.19 636.92 397780 0.6 5 716.055 

2_E46 811.68 608.44 387874 0.66 6 710.06 

2_E4 835.24 581.89 381720 0.72 6 708.565 

2_E3 774.44 632.33 384613 0.58 6 703.385 

2_E41 939.83 422.68 311997 0.89 2 681.255 

E55 762.58 554.37 332029 0.69 6 658.475 

E25 824.33 488.3 316140 0.81 5 656.315 

2_E48 767.94 544.31 328295 0.71 6 656.125 

2_E14 758.56 553.2 329584 0.68 1 655.88 

E29 719.01 573.58 323904 0.6 2 646.295 

2_E15 711.38 578.13 323013 0.58 2 644.755 
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E4 725.75 541.87 308865 0.67 6 633.81 

2_E45 774.33 489.73 297831 0.77 2 632.03 

2_E10 707.13 529.19 293900 0.66 2 618.16 

E21 704.49 514.49 284671 0.68 2 609.49 

2_E13 639.85 572.4 287651 0.45 5 606.125 

2_E17 673.99 527.91 279450 0.62 5 600.95 

E23 684.12 513.82 276077 0.66 6 598.97 

E28 666.72 522.75 273732 0.62 2 594.735 

E17 618.23 565.2 274434 0.41 2 591.715 

E43 730.14 448.65 257275 0.79 6 589.395 

2_E36 635.08 534.61 266659 0.54 6 584.845 

E18 596.7 559.39 262155 0.35 2 578.045 

2_E8 618.88 530.63 257926 0.51 5 574.755 

2_E19 673.26 458.67 242530 0.73 5 565.965 

E40 627.1 502.11 247302 0.6 6 564.605 

2_E34 702.64 407.01 224612 0.82 6 554.825 

E1 746.25 359.47 210689 0.88 2 552.86 

E42 691.48 399.56 216997 0.82 5 545.52 

E26 617.66 458.27 222312 0.67 6 537.965 

E24 579.4 472.3 214928 0.58 5 525.85 

E5 610.98 437.95 210157 0.7 6 524.465 

2_E44 612.89 431.69 207799 0.71 6 522.29 

2_E25 639.61 400.35 201115 0.78 2 519.98 

E48 632.59 404.37 200905 0.77 2 518.48 

2_E40 549.24 480.73 207374 0.48 2 514.985 

E53 690.41 334.93 181614 0.87 2 512.67 

2_E37 623.98 389.63 190947 0.78 6 506.805 

2_E1 637.34 374.23 187327 0.81 2 505.785 

E41 691.01 308.12 167224 0.9 5 499.565 

E50 660.03 337.25 174824 0.86 2 498.64 

E31 584.78 408.22 187490 0.72 2 496.5 

E3 530.63 460.64 191972 0.5 5 495.635 

2_E39 566.38 414.91 184568 0.68 2 490.645 

2_E28 647.74 324.39 165031 0.87 2 486.065 

2_E50 525.43 437.97 180738 0.55 2 481.7 

2_E35 504.83 456.59 181031 0.43 2 480.71 

E57 539.27 413.81 175266 0.64 2 476.54 

E38 514.27 429.9 173641 0.55 5 472.085 

2_E54 533.26 410.37 171874 0.64 2 471.815 

E19 556.56 385.8 168640 0.72 6 471.18 

E10 520.59 417.14 170558 0.6 2 468.865 
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E8 575.48 353.09 159591 0.79 2 464.285 

E14 634.19 290.29 144589 0.89 1 462.24 

2_E52 476.75 422.62 158246 0.46 2 449.685 

E39 517.88 375.55 152750 0.69 6 446.715 

E22 479.15 408.58 153758 0.52 2 443.865 

2_E47 499.31 387.67 152027 0.63 6 443.49 

2_E30 560.31 325.87 143403 0.81 2 443.09 

2_E42 489.98 389.12 149746 0.61 6 439.55 

2_E7 578.67 300.2 136435 0.85 2 439.435 

2_E53 523.04 350.01 143782 0.74 2 436.525 

E46 455.73 404.57 144807 0.46 5 430.15 

2_E51 508.36 348.2 139024 0.73 2 428.28 

E7 542.13 313.16 133342 0.82 2 427.645 

E35 534.48 318.59 133738 0.8 6 426.535 

2_E49 481.02 365.16 137956 0.65 6 423.09 

2_E9 461.99 382.17 138669 0.56 2 422.08 

2_E11 503.66 335.11 132560 0.75 2 419.385 

2_E33 507.34 330.93 131867 0.76 6 419.135 

E16 434.85 395.98 135241 0.41 2 415.415 

2_E18 514.72 308.47 124700 0.8 2 411.595 

E6 495.8 325.15 126613 0.75 2 410.475 

2_E22 541.71 278.08 118312 0.86 2 409.895 

E12 423.65 394.67 131318 0.36 2 409.16 

E34 459.42 348.55 125768 0.65 2 403.985 

E36 482.92 323.78 122806 0.74 2 403.35 

E51 486.07 310.5 118535 0.77 1 398.285 

2_E43 448.12 331.91 116816 0.67 6 390.015 

E44 424.73 354.19 118151 0.55 2 389.46 

2_E27 419.58 346.95 114333 0.56 2 383.265 

2_E26 435.66 322.98 110512 0.67 6 379.32 

2_E55 444.3 308.37 107606 0.72 2 376.335 

E49 408.31 338.48 108545 0.56 2 373.395 

E9 383.69 357.92 107859 0.36 2 370.805 

2_E5 502.52 217.32 85772 0.9 2 359.92 

E2 374.78 337.88 99455 0.43 6 356.33 

E20 441.76 269.58 93532 0.79 5 355.67 

2_E38 414.91 269.54 87835 0.76 2 342.225 

E45 394.42 277.88 86081 0.71 2 336.15 

E47 386.82 284.98 86579 0.68 2 335.9 

2_E29 425.01 236.58 78971 0.83 1 330.795 

E56 366.57 284.71 81970 0.63 2 325.64 
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E54 347.73 301.08 82227 0.5 2 324.405 

2_E21 352.4 295.52 81792 0.54 2 323.96 

2_E6 340.86 298.7 79966 0.48 2 319.78 

E27 349.6 280.69 77069 0.6 2 315.145 

E15 321.97 304.54 77009 0.32 6 313.255 

2_E12 420.52 201.82 66657 0.88 2 311.17 

E52 330.16 260.04 67430 0.62 2 295.1 

2_E16 354.8 226.76 63189 0.77 2 290.78 

2_E31 327.41 239.48 61582 0.68 2 283.445 

E13 273.78 262.5 56444 0.28 2 268.14 

E33 320.43 204.61 51494 0.77 2 262.52 

2_E2 266.36 181.23 37913 0.73 2 223.795 

2_E23 251.25 136.29 26894 0.84 5 193.77 

 

BGB 5-2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

5_E9 1835.3 737.02 1062366 0.92 2 1286.16 

4_E11 1449.57 942.3 1072795 0.76 6 1195.935 

5_E25 1506.7 571.33 676086 0.93 2 1039.015 

2_E37 1433.17 598.02 673135 0.91 2 1015.595 

E1 1097.1 805.96 694462 0.68 2 951.53 

E27 1138.77 753.67 674074 0.75 6 946.22 

2_E14 1372.9 507.66 547398 0.93 2 940.28 

5_E13 1046.38 755.55 620931 0.69 6 900.965 

2_E12 993.41 694.4 541785 0.72 6 843.905 

5_E10 1059.39 599 498389 0.82 2 829.195 

E9 1001.33 604.9 475725 0.8 2 803.115 

5_E1 1153.78 442.54 401023 0.92 2 798.16 

5_E14 970.56 613.84 467912 0.77 6 792.2 

5_E8 895.29 682.18 479679 0.65 2 788.735 

2_E7 1101.14 405.27 350487 0.93 2 753.205 

2_E58 997.18 508.11 397940 0.86 2 752.645 

4_E12 865.1 586.96 398810 0.73 2 726.03 

5_E78 897.76 538.79 379898 0.8 2 718.275 

2_E11 874.18 550.58 378019 0.78 2 712.38 

6_E10 942.45 465.17 344316 0.87 2 703.81 

6_E28 1021.72 380.31 305184 0.93 6 701.015 

4_E2 860.53 531.3 359089 0.79 2 695.915 

2_E2 745.37 644.36 377218 0.5 2 694.865 

4_E4 954.13 393.5 294881 0.91 2 673.815 
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E36 735.36 606.1 350054 0.57 6 670.73 

6_E9 842.63 487.22 322441 0.82 2 664.925 

4_E9 710.63 610.57 340778 0.51 2 660.6 

5_E11 713.66 599.94 336272 0.54 2 656.8 

2_E9 852.08 437.84 293011 0.86 2 644.96 

5_E59 944.4 336.2 249370 0.93 2 640.3 

E31 899.4 374.48 264526 0.91 2 636.94 

6_E26 712.82 552.37 309247 0.63 6 632.595 

E24 819.74 443.29 285399 0.84 6 631.515 

4_E25 725.32 535.25 304913 0.67 6 630.285 

4_E14 851.39 400.29 267662 0.88 2 625.84 

2_E31 783.27 466.58 287028 0.8 2 624.925 

2_E22 866.76 371.58 252953 0.9 2 619.17 

E44 705.97 530.84 294332 0.66 2 618.405 

6_E8 796.79 422.84 264612 0.85 1 609.815 

4_E22 867.9 350.47 238900 0.91 2 609.185 

4_E52 798.62 418.74 262649 0.85 2 608.68 

5_E71 835.63 370.99 243483 0.9 2 603.31 

4_E1 734.02 454.26 261880 0.79 2 594.14 

6_E30 797.66 373.67 234098 0.88 1 585.665 

6_E35 794.59 376.1 234711 0.88 6 585.345 

5_E20 838.79 329.55 217101 0.92 2 584.17 

2_E48 738.38 419.51 243284 0.82 2 578.945 

2_E34 636.28 519.79 259753 0.58 2 578.035 

E42 597.91 557.33 261719 0.36 2 577.62 

E17 830.13 324.39 211498 0.92 1 577.26 

E43 843.81 309.34 205010 0.93 2 576.575 

4_E55 662.41 490.69 255286 0.67 2 576.55 

E34 792.44 349.54 217546 0.9 2 570.99 

E41 737.44 400.85 232167 0.84 2 569.145 

6_E33 744.34 391.54 228899 0.85 6 567.94 

2_E42 771.84 352.88 213913 0.89 2 562.36 

5_E19 603.27 514.66 243852 0.52 2 558.965 

E2 753.86 362.27 214494 0.88 2 558.065 

5_E30 640.67 473.98 238497 0.67 6 557.325 

5_E35 623.31 488.68 239230 0.62 2 555.995 

4_E19 706.04 400.08 221850 0.82 2 553.06 

4_E7 689.78 413.29 223899 0.8 2 551.535 

6_E46 570.53 524.87 235189 0.39 2 547.7 

2_E10 596.35 497.4 232972 0.55 2 546.875 

E30 583.37 504.35 231081 0.5 2 543.86 
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6_E7 665.35 420.77 219879 0.77 2 543.06 

5_E36 595.91 487.48 228155 0.58 2 541.695 

E16 558.1 524.74 230013 0.34 6 541.42 

2_E27 681.97 391.47 209681 0.82 2 536.72 

5_E26 575.12 496.27 224167 0.51 2 535.695 

E18 537.13 529.09 223199 0.17 2 533.11 

4_E21 689.59 371.4 201151 0.84 6 530.495 

4_E56 694.75 365.98 199700 0.85 2 530.365 

4_E29 650.51 406.62 207744 0.78 6 528.565 

5_E7 704.95 349.82 193685 0.87 2 527.385 

5_E63 696.25 357.54 195515 0.86 2 526.895 

6_E31 600.57 442.61 208774 0.68 2 521.59 

4_E48 613.73 429.25 206906 0.71 2 521.49 

6_E51 539.01 498.3 210949 0.38 2 518.655 

2_E25 781.86 255.33 156790 0.95 2 518.595 

5_E33 610.57 418.65 200763 0.73 2 514.61 

4_E46 672.56 356.42 188272 0.85 2 514.49 

2_E36 710.09 318.39 177568 0.89 2 514.24 

2_E39 597.35 428.86 201201 0.7 2 513.105 

5_E37 662.67 361.94 188373 0.84 2 512.305 

E35 601.55 416.64 196844 0.72 1 509.095 

6_E22 636.93 376.59 188385 0.81 2 506.76 

6_E25 626.57 385.79 189849 0.79 2 506.18 

6_E39 522.35 488.51 200410 0.35 2 505.43 

4_E15 715.65 294.71 165648 0.91 7 505.18 

E20 603.39 406.13 192469 0.74 6 504.76 

E39 719.78 284.97 161097 0.92 2 502.375 

E19 567.12 436.84 194574 0.64 2 501.98 

2_E19 599.92 403.76 190243 0.74 2 501.84 

5_E57 541.98 457.71 194834 0.54 2 499.845 

2_E1 541.29 453.98 193002 0.54 6 497.635 

2_E13 665.23 329.11 171951 0.87 2 497.17 

4_E5 611.58 382.75 183849 0.78 2 497.165 

5_E4 656.35 337.44 173946 0.86 2 496.895 

5_E38 634.83 356.6 177800 0.83 2 495.715 

4_E38 767.06 223.99 134941 0.96 2 495.525 

E40 658.72 323.2 167207 0.87 2 490.96 

4_E45 571.57 406.12 182312 0.7 6 488.845 

E32 527.1 449.69 186164 0.52 1 488.395 

5_E23 493.72 481.47 186697 0.22 2 487.595 

5_E18 573.69 400.1 180275 0.72 2 486.895 
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2_E44 616.93 355.58 172290 0.82 2 486.255 

6_E1 530.94 438.31 182775 0.56 1 484.625 

5_E24 624.85 339.56 166638 0.84 2 482.205 

2_E50 640.85 321.49 161811 0.87 2 481.17 

E11 616.92 343.76 166563 0.83 6 480.34 

5_E12 607.86 348.71 166478 0.82 2 478.285 

4_E42 570.77 384.12 172193 0.74 6 477.445 

6_E27 508.11 435.59 173830 0.51 2 471.85 

5_E64 535.36 403.88 169819 0.66 2 469.62 

2_E45 514.68 420.8 170100 0.58 2 467.74 

2_E8 627.63 306.8 151234 0.87 2 467.215 

6_E50 539.55 394.44 167148 0.68 2 466.995 

2_E55 714.48 218.6 122670 0.95 2 466.54 

2_E43 620.57 307.89 150064 0.87 7 464.23 

2_E24 536 392.07 165052 0.68 2 464.035 

4_E13 523.11 403.99 165980 0.64 2 463.55 

5_E3 486.04 439.31 167701 0.43 6 462.675 

E33 610.66 313.57 150390 0.86 6 462.115 

5_E49 555.77 366.87 160142 0.75 2 461.32 

4_E50 593.72 325.73 151889 0.84 2 459.725 

4_E6 515.14 401.96 162629 0.63 2 458.55 

4_E32 554.77 350.09 152536 0.78 2 452.43 

5_E79 639.42 264.04 132604 0.91 2 451.73 

5_E15 616.83 281.89 136562 0.89 2 449.36 

4_E36 598.97 295.05 138804 0.87 2 447.01 

E22 531.19 360.44 150374 0.73 2 445.815 

2_E54 700.46 187.92 103382 0.96 2 444.19 

E8 561.23 326.21 143791 0.81 6 443.72 

4_E41 518.79 368.37 150093 0.7 2 443.58 

4_E3 479.51 407.26 153379 0.53 2 443.385 

6_E18 621.81 264.22 129036 0.91 2 443.015 

4_E43 621.79 262.65 128263 0.91 2 442.22 

2_E18 517.58 366.71 149067 0.71 2 442.145 

5_E45 596.12 285.94 133872 0.88 2 441.03 

4_E23 467.07 411.9 151102 0.47 2 439.485 

5_E16 534.64 343.94 144424 0.77 2 439.29 

2_E32 528.43 348.34 144573 0.75 6 438.385 

2_E57 534.79 338.18 142043 0.77 1 436.485 

5_E39 552.95 318.06 138131 0.82 2 435.505 

2_E5 548.28 322.59 138915 0.81 6 435.435 

5_E56 584.18 281.93 129356 0.88 2 433.055 
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6_E6 560.11 305.88 134559 0.84 2 432.995 

2_E15 517.88 347.29 141256 0.74 6 432.585 

5_E47 557.58 302.24 132355 0.84 2 429.91 

5_E2 479.12 372.75 140265 0.63 2 425.935 

6_E48 509.45 340.42 136212 0.74 2 424.935 

4_E17 537.44 307.17 129657 0.82 2 422.305 

2_E17 522.41 319.89 131249 0.79 2 421.15 

2_E64 485.39 356.26 135815 0.68 1 420.825 

2_E67 530.96 309.38 129015 0.81 2 420.17 

2_E56 507.38 330.99 131897 0.76 2 419.185 

5_E80 545.03 289.35 123860 0.85 2 417.19 

6_E21 492.85 340.8 131918 0.72 6 416.825 

5_E69 479.9 352.21 132752 0.68 2 416.055 

2_E21 522.3 309.23 126849 0.81 6 415.765 

4_E18 591.36 240.06 111494 0.91 2 415.71 

5_E5 484.36 345.1 131280 0.7 2 414.73 

5_E34 470.54 356.99 131930 0.65 2 413.765 

E4 456.56 367.07 131627 0.59 2 411.815 

4_E33 543.93 277.15 118400 0.86 2 410.54 

5_E54 535.02 283.75 119231 0.85 6 409.385 

2_E23 509.3 308.09 123239 0.8 2 408.695 

E21 441.11 375.55 130109 0.52 2 408.33 

5_E61 499.93 314.83 123615 0.78 2 407.38 

5_E77 472.35 338.47 125567 0.7 2 405.41 

5_E40 440.61 359.78 124502 0.58 2 400.195 

5_E21 492.94 306.85 118797 0.78 2 399.895 

6_E23 524.21 275.18 113295 0.85 2 399.695 

5_E46 403.05 393.32 124506 0.22 2 398.185 

2_E30 543.99 251.6 107494 0.89 7 397.795 

4_E44 507.03 286.08 113923 0.83 2 396.555 

4_E61 488.46 303.13 116292 0.78 6 395.795 

5_E72 497.45 291.47 113875 0.81 2 394.46 

2_E63 435.5 350.81 119989 0.59 2 393.155 

4_E51 437.69 347.75 119543 0.61 6 392.72 

2_E62 537.54 245.91 103819 0.89 2 391.725 

6_E3 544.31 237.73 101630 0.9 2 391.02 

5_E52 455.24 324.69 116090 0.7 2 389.965 

5_E22 509.9 266.03 106539 0.85 2 387.965 

2_E20 486.65 285.61 109165 0.81 2 386.13 

6_E29 431.71 336.95 114248 0.63 2 384.33 

5_E27 512.95 252.11 101567 0.87 2 382.53 
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6_E14 476.26 285.6 106829 0.8 2 380.93 

2_E4 404.48 356.96 113400 0.47 2 380.72 

4_E64 525.83 233 96225 0.9 6 379.415 

4_E47 542.87 215.64 91942 0.92 2 379.255 

2_E35 438.99 319.36 110111 0.69 2 379.175 

6_E20 496.61 261.55 102014 0.85 6 379.08 

4_E39 517.52 238.34 96874 0.89 2 377.93 

6_E19 458.21 297.53 107074 0.76 2 377.87 

E5 412.22 342.87 111009 0.56 2 377.545 

4_E20 405.57 348.21 110916 0.51 2 376.89 

E15 481.77 271.79 102839 0.83 6 376.78 

4_E26 412.74 334.15 108319 0.59 2 373.445 

E26 426.91 319.96 107280 0.66 2 373.435 

2_E52 427.9 317.49 106699 0.67 6 372.695 

6_E34 471.28 273.53 101245 0.81 6 372.405 

6_E41 443.39 300.5 104646 0.74 2 371.945 

2_E26 519.17 224.68 91615 0.9 2 371.925 

2_E47 416.05 327.33 106960 0.62 2 371.69 

6_E44 415.92 327.4 106949 0.62 2 371.66 

4_E40 488.2 253.8 97314 0.85 2 371 

6_E40 399.45 340.81 106920 0.52 2 370.13 

4_E62 438.1 301.53 103753 0.73 2 369.815 

5_E43 487.5 249.44 95505 0.86 7 368.47 

6_E4 471.33 258.45 95674 0.84 2 364.89 

5_E65 457.97 270.32 97230 0.81 2 364.145 

E45 429.72 293.73 99135 0.73 2 361.725 

2_E16 516.1 207.21 83989 0.92 2 361.655 

5_E53 387.13 331.4 100764 0.52 2 359.265 

E28 432.03 286.3 97146 0.75 1 359.165 

2_E65 435.59 281.9 96441 0.76 2 358.745 

5_E29 413.99 302.89 98484 0.68 2 358.44 

6_E16 499.82 215.09 84433 0.9 2 357.455 

2_E46 431.44 280.93 95192 0.76 2 356.185 

4_E30 477.61 232.27 87127 0.87 2 354.94 

5_E17 476.21 222.93 83379 0.88 2 349.57 

4_E8 408.43 289 92707 0.71 2 348.715 

4_E10 430.5 265.85 89887 0.79 2 348.175 

4_E49 463.35 232.72 84691 0.86 2 348.035 

4_E16 451.63 244.43 86704 0.84 2 348.03 

4_E24 448.43 246.92 86963 0.83 2 347.675 

5_E41 484.1 210.26 79942 0.9 7 347.18 
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6_E24 396.44 293.5 91387 0.67 2 344.97 

2_E28 391.11 296.9 91201 0.65 2 344.005 

6_E32 476.01 211.93 79232 0.9 2 343.97 

6_E5 397.33 286.82 89506 0.69 2 342.075 

4_E31 441.66 242.46 84102 0.84 2 342.06 

6_E13 449.65 234.02 82647 0.85 2 341.835 

5_E32 372.88 309.83 90737 0.56 2 341.355 

E3 359.9 322.47 91150 0.44 2 341.185 

5_E6 476.24 204 76303 0.9 2 340.12 

5_E62 379 301.18 89650 0.61 2 340.09 

5_E50 434.1 245.69 83766 0.82 2 339.895 

6_E12 378.05 301.17 89423 0.6 2 339.61 

E23 347.31 329.98 90013 0.31 2 338.645 

4_E27 412.51 264.56 85713 0.77 2 338.535 

E38 359.55 315.68 89146 0.48 2 337.615 

6_E49 366.59 306.44 88229 0.55 2 336.515 

2_E6 386.35 283.27 85955 0.68 2 334.81 

2_E3 365.9 301.67 86692 0.57 2 333.785 

5_E48 384.07 278.2 83917 0.69 2 331.135 

6_E43 379.73 279.81 83450 0.68 1 329.77 

4_E60 416.44 239.27 78259 0.82 2 327.855 

5_E68 464.94 189.08 69045 0.91 7 327.01 

2_E40 405.64 244.83 77999 0.8 2 325.235 

2_E41 409.57 239.52 77047 0.81 2 324.545 

2_E59 359.9 285.79 80781 0.61 2 322.845 

4_E63 345.72 297.23 80706 0.51 2 321.475 

6_E47 397.56 244.64 76388 0.79 2 321.1 

4_E37 363.33 278.51 79476 0.64 2 320.92 

E13 375.04 259.65 76480 0.72 6 317.345 

2_E38 363.65 267.8 76487 0.68 6 315.725 

2_E51 386.04 244.51 74133 0.77 2 315.275 

E7 321.07 305.69 77085 0.31 2 313.38 

5_E58 415.4 210.39 68641 0.86 2 312.895 

E10 384.13 241.61 72891 0.78 6 312.87 

5_E66 373.37 252.03 73907 0.74 2 312.7 

E6 349.69 275.4 75636 0.62 2 312.545 

5_E28 361.51 263.17 74721 0.69 2 312.34 

5_E51 338.32 282.78 75139 0.55 2 310.55 

2_E49 423.47 196.35 65305 0.89 2 309.91 

6_E2 339.47 277.81 74070 0.57 2 308.64 

5_E31 352.77 262.86 72829 0.67 2 307.815 
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4_E58 431.38 183.22 62076 0.91 2 307.3 

2_E60 342.93 270.31 72803 0.62 2 306.62 

5_E74 350.49 262.64 72297 0.66 2 306.565 

4_E65 375.13 237.61 70007 0.77 2 306.37 

E12 340.59 267.47 71547 0.62 2 304.03 

5_E67 383.95 219.76 66268 0.82 2 301.855 

4_E57 365.41 234.96 67433 0.77 2 300.185 

5_E76 320.62 270.61 68143 0.54 2 295.615 

4_E28 374.81 216.17 63634 0.82 2 295.49 

2_E66 330.04 260.67 67568 0.61 2 295.355 

5_E60 335.18 253.67 66778 0.65 2 294.425 

5_E42 302.67 282.53 67163 0.36 1 292.6 

E29 320.97 259.54 65426 0.59 2 290.255 

6_E17 398.7 181.69 56895 0.89 2 290.195 

6_E37 337.77 242.2 64252 0.7 2 289.985 

5_E44 398.23 179.17 56040 0.89 2 288.7 

5_E70 356.88 218.61 61275 0.79 2 287.745 

E25 297.83 274.46 64200 0.39 2 286.145 

E37 313.53 250.36 61650 0.6 2 281.945 

6_E15 290 265.35 60437 0.4 1 277.675 

4_E35 338.29 215.98 57386 0.77 2 277.135 

4_E59 296.27 253.63 59016 0.52 2 274.95 

4_E54 301.87 247.57 58696 0.57 2 274.72 

5_E55 312.96 234.17 57559 0.66 2 273.565 

6_E42 304.75 240.34 57527 0.61 2 272.545 

6_E38 329.5 208.81 54038 0.77 2 269.155 

2_E61 294.47 240.47 55614 0.58 2 267.47 

5_E75 272.54 260.72 55808 0.29 2 266.63 

4_E34 299.43 229.52 53978 0.64 2 264.475 

2_E53 317.52 211.14 52654 0.75 2 264.33 

2_E29 275.03 251.56 54338 0.4 2 263.295 

4_E53 315.05 200.43 49596 0.77 1 257.74 

6_E36 268.98 244.72 51699 0.42 2 256.85 

2_E33 312.36 200.78 49257 0.77 2 256.57 

6_E45 308.05 200.74 48568 0.76 2 254.395 

6_E11 312 172.99 42390 0.83 2 242.495 

E14 243.38 220.03 42059 0.43 2 231.705 

5_E73 258.08 172.12 34888 0.75 2 215.1 
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BGB 5-1 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

E26 1164.06 497.35 454707 0.9 6 830.705 

E27 804.14 586.75 370576 0.68 6 695.445 

E19 747.76 483.65 284039 0.76 6 615.705 

E33 871.57 308.25 211009 0.94 2 589.91 

E18 632.51 501.55 249160 0.61 2 567.03 

E14 768.71 264.19 159501 0.94 2 516.45 

E46 724.6 305.14 173655 0.91 2 514.87 

E1 582.68 439.01 200905 0.66 6 510.845 

E16 674.77 340.66 180538 0.86 2 507.715 

E41 540.14 447.19 189709 0.56 2 493.665 

E5 679.73 288.87 154215 0.91 2 484.3 

E4 607.48 346.92 165520 0.82 2 477.2 

E15 577.99 271.42 123214 0.88 2 424.705 

E20 533.76 284.15 119120 0.85 2 408.955 

E34 495.89 320.36 124772 0.76 2 408.125 

E6 511.51 279.68 112359 0.84 2 395.595 

E43 438.98 351.58 121215 0.6 2 395.28 

E42 516.68 273.72 111073 0.85 2 395.2 

E11 436.87 341.61 117213 0.62 2 389.24 

E31 566.35 202.19 89935 0.93 2 384.27 

E22 452.7 312.3 111039 0.72 2 382.5 

E44 449.12 311.26 109794 0.72 2 380.19 

E51 467.35 290.13 106495 0.78 2 378.74 

E8 481.31 267.03 100944 0.83 2 374.17 

E23 401.92 294.01 92811 0.68 2 347.965 

E13 426.75 268.69 90056 0.78 2 347.72 

E39 456.48 230.7 82708 0.86 2 343.59 

E25 404.44 264.39 83981 0.76 2 334.415 

E2 449.99 217.2 76762 0.88 1 333.595 

E40 440.2 224.43 77593 0.86 2 332.315 

E32 441.27 216.59 75063 0.87 2 328.93 

E17 426.8 222.46 74571 0.85 2 324.63 

E12 389.54 259.08 79263 0.75 2 324.31 

E47 456.68 183.58 65848 0.92 2 320.13 

E45 428.21 189.55 63748 0.9 2 308.88 

E3 398.38 217.8 68148 0.84 2 308.09 

E30 363.69 239.61 68443 0.75 2 301.65 

E36 309.7 275.32 66970 0.46 2 292.51 
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E9 423.44 148.24 49300 0.94 2 285.84 

E10 345.11 226.18 61304 0.76 2 285.645 

E29 381.24 182.07 54518 0.88 2 281.655 

E21 303.94 257.81 61543 0.53 2 280.875 

E24 363.82 194.45 55563 0.85 2 279.135 

E49 326.85 227.3 58352 0.72 2 277.075 

E50 317.68 221.66 55306 0.72 2 269.67 

E48 306.5 231.65 55763 0.65 2 269.075 

E28 341.14 169.11 45311 0.87 2 255.125 

E37 256.66 240.13 48405 0.35 2 248.395 

E35 268.15 227.59 47931 0.53 2 247.87 

E7 245.64 188.69 36402 0.64 2 217.165 

E38 200.6 153.11 24123 0.65 2 176.855 

 

BGB 5-2-Middle Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E12 1269.07 1064.36 1060873 0.54 6 1166.715 

4_E7 1421.59 671.09 749286 0.88 2 1046.34 

E2 1399.61 535.19 588311 0.92 2 967.4 

5_E12 1233.51 682.53 661236 0.83 6 958.02 

5_E49 963.98 764.84 579065 0.61 2 864.41 

3_E19 1014.76 639.81 509919 0.78 6 827.285 

4_E41 921.44 709.9 513756 0.64 2 815.67 

3_E25 859.01 758.93 512027 0.47 2 808.97 

3_E30 894.34 722.95 507814 0.59 2 808.645 

6_E8 860.09 754.01 509342 0.48 1 807.05 

6_E10 1002.71 575.92 453553 0.82 2 789.315 

6_E24 985.9 550.39 426175 0.83 1 768.145 

5_E15 981.78 542.92 418644 0.83 6 762.35 

5_E11 992.83 530.04 413305 0.85 6 761.435 

E26 759.74 746.88 445666 0.18 6 753.31 

E19 892.1 607.47 425624 0.73 6 749.785 

5_E10 945.39 522.93 388275 0.83 6 734.16 

3_E20 858.84 603.16 406852 0.71 1 731 

4_E29 865.9 595.14 404738 0.73 1 730.52 

3_E17 824.22 630.11 407896 0.64 5 727.165 

6_E2 809.5 643.01 408808 0.61 6 726.255 

2_E3 786.61 658.04 406538 0.55 6 722.325 

5_E21 922.65 492.09 356594 0.85 2 707.37 

5_E9 757.38 654.14 389112 0.5 2 705.76 
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5_E2 774.07 634.49 385737 0.57 6 704.28 

5_E46 782.1 625.64 384307 0.6 2 703.87 

5_E45 736.74 669 387109 0.42 2 702.87 

4_E27 937.84 461.86 340191 0.87 6 699.85 

6_E17 798 591.2 370532 0.67 2 694.6 

4_E6 768.13 617.12 372299 0.6 1 692.625 

6_E38 785.92 592.02 365432 0.66 6 688.97 

4_E14 694.77 680.9 371548 0.2 1 687.835 

E5 848.8 521.7 347788 0.79 2 685.25 

5_E3 800.59 568.35 357365 0.7 2 684.47 

2_E13 762.88 605.81 362975 0.61 1 684.345 

3_E7 794.17 570.03 355552 0.7 2 682.1 

3_E16 719.13 644.83 364206 0.44 6 681.98 

6_E9 867.2 494.32 336677 0.82 2 680.76 

6_E27 864.54 489.42 332319 0.82 6 676.98 

5_E24 813.89 531.05 339462 0.76 6 672.47 

5_E18 699.08 637.79 350184 0.41 2 668.435 

4_E42 753.9 575.55 340789 0.65 2 664.725 

6_E18 819.34 508.5 327226 0.78 2 663.92 

4_E35 790.75 532.33 330607 0.74 2 661.54 

5_E14 822.28 489.83 316338 0.8 6 656.055 

4_E39 731 579.64 332787 0.61 2 655.32 

5_E16 664.22 639.8 333768 0.27 2 652.01 

5_E41 733.38 567.96 327139 0.63 2 650.67 

6_E32 738.19 560.75 325109 0.65 2 649.47 

5_E7 822.55 469.61 303379 0.82 2 646.08 

5_E6 743.83 538.8 314768 0.69 2 641.315 

5_E39 701.37 580.25 319634 0.56 2 640.81 

6_E22 711.36 564.62 315454 0.61 5 637.99 

5_E4 729.08 544.88 312009 0.66 2 636.98 

E3 701.01 571.43 314613 0.58 1 636.22 

4_E24 728.77 540.01 309085 0.67 2 634.39 

4_E15 739.06 525.33 304929 0.7 6 632.195 

6_E36 756.51 497.46 295569 0.75 2 626.985 

E36 813.76 437.33 279513 0.84 5 625.545 

6_E20 810.72 438.58 279258 0.84 2 624.65 

4_E36 690.24 556.72 301805 0.59 6 623.48 

5_E54 726.44 519.36 296320 0.7 2 622.9 

6_E6 640.46 603.41 303525 0.34 6 621.935 

5_E13 790.85 427.49 265525 0.84 2 609.17 

4_E33 643.36 574.18 290132 0.45 2 608.77 
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5_E29 738.59 478.37 277494 0.76 6 608.48 

6_E41 660.33 553.88 287258 0.54 1 607.105 

E23 747.2 466.07 273517 0.78 1 606.635 

6_E29 626.2 574.25 282425 0.4 2 600.225 

4_E5 663.54 534.62 278614 0.59 2 599.08 

4_E3 667.28 526.36 275856 0.61 1 596.82 

3_E29 698.89 491.68 269890 0.71 1 595.285 

3_E50 631.21 556.34 275808 0.47 2 593.775 

E11 634.55 549.8 274005 0.5 6 592.175 

4_E34 707.98 472.61 262797 0.74 6 590.295 

E27 701.18 477.72 263083 0.73 2 589.45 

3_E38 609.38 569.45 272546 0.36 2 589.415 

6_E19 670.42 508.02 267497 0.65 1 589.22 

E18 649.4 524.74 267636 0.59 6 587.07 

5_E55 757.67 411.35 244786 0.84 2 584.51 

E6 643.5 524.4 265030 0.58 2 583.95 

4_E10 751.57 415.09 245017 0.83 2 583.33 

6_E11 608.89 557.43 266575 0.4 5 583.16 

6_E1 709.78 455.85 254115 0.77 2 582.815 

4_E28 618.25 540.86 262629 0.48 2 579.555 

6_E13 605.81 552.96 263099 0.41 2 579.385 

6_E23 622.86 530.88 259707 0.52 1 576.87 

3_E1 644.41 506.32 256261 0.62 2 575.365 

5_E47 700.52 448.46 246737 0.77 2 574.49 

E14 613.89 524.46 252866 0.52 2 569.175 

6_E15 627.37 510.54 251562 0.58 6 568.955 

6_E25 677.43 451.98 240475 0.74 1 564.705 

5_E31 593.28 532.68 248211 0.44 2 562.98 

E46 619.67 504.36 245467 0.58 2 562.015 

3_E15 667.83 451.09 236602 0.74 2 559.46 

3_E14 605.7 508.86 242073 0.54 1 557.28 

5_E40 639.63 470.8 236516 0.68 2 555.215 

4_E8 606.65 502.34 239343 0.56 6 554.495 

5_E23 665.25 440.6 230207 0.75 1 552.925 

6_E39 771.18 334.35 202513 0.9 6 552.765 

2_E9 560.79 542.53 238953 0.25 1 551.66 

3_E41 624.8 474.36 232775 0.65 1 549.58 

3_E4 706.35 386.72 214538 0.84 2 546.535 

5_E20 613.85 475.09 229052 0.63 6 544.47 

6_E40 603.4 471.8 223591 0.62 6 537.6 

3_E28 617.85 457.1 221809 0.67 2 537.475 
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5_E50 593.35 474.83 221278 0.6 2 534.09 

E4 546.03 517.49 221923 0.32 1 531.76 

3_E6 547.79 507.29 218255 0.38 5 527.54 

E32 559.57 473.66 208168 0.53 6 516.615 

4_E2 529.21 501.54 208458 0.32 6 515.375 

6_E44 687.84 340.86 184141 0.87 2 514.35 

4_E22 607.52 416.13 198554 0.73 2 511.825 

3_E24 531.86 491.6 205351 0.38 2 511.73 

2_E2 515.09 492.26 199143 0.29 1 503.675 

3_E3 507.54 494.37 197066 0.23 1 500.955 

2_E15 578.62 418.85 190345 0.69 2 498.735 

3_E11 639.65 350.05 175855 0.84 2 494.85 

3_E23 663.05 317.62 165405 0.88 6 490.335 

6_E21 502.71 464.7 183476 0.38 5 483.705 

2_E1 557.16 409 178973 0.68 1 483.08 

4_E1 529.09 436.66 181453 0.56 1 482.875 

5_E33 517.34 443.14 180055 0.52 2 480.24 

4_E13 606.68 349.82 166683 0.82 1 478.25 

5_E19 582.76 372.98 170710 0.77 2 477.87 

E10 584.27 369.6 169602 0.77 2 476.935 

4_E9 618.43 333.75 162110 0.84 6 476.09 

2_E4 572.9 373.23 167936 0.76 6 473.065 

6_E33 555.72 389.33 169924 0.71 2 472.525 

E24 477.12 463.19 173571 0.24 1 470.155 

6_E7 581.99 356.57 162985 0.79 6 469.28 

6_E12 610.99 326.01 156441 0.85 6 468.5 

2_E17 636.02 300.3 150011 0.88 2 468.16 

E34 500.38 432.52 169981 0.5 6 466.45 

E35 554.83 376.81 164202 0.73 1 465.82 

4_E19 543.84 371.47 158665 0.73 2 457.655 

4_E12 506.17 408.83 162527 0.59 2 457.5 

4_E23 508.55 399.87 159715 0.62 2 454.21 

5_E34 513.22 389.92 157169 0.65 2 451.57 

E15 533.48 366.67 153634 0.73 2 450.075 

5_E1 480.5 419.3 158238 0.49 1 449.9 

5_E53 532.92 365.75 153084 0.73 6 449.335 

5_E32 477.41 419.47 157285 0.48 1 448.44 

3_E26 541.89 354.32 150799 0.76 2 448.105 

6_E26 583.51 311.86 142922 0.85 6 447.685 

4_E26 524.66 369.27 152165 0.71 2 446.965 

5_E42 543.87 344.86 147308 0.77 2 444.365 
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4_E11 478.23 405.39 152266 0.53 2 441.81 

E13 531.71 337.19 140810 0.77 5 434.45 

3_E27 503.9 361.1 142912 0.7 2 432.5 

2_E5 467.19 396.47 145475 0.53 2 431.83 

E33 535.63 324.74 136613 0.8 2 430.185 

5_E5 508.01 351.83 140378 0.72 6 429.92 

E44 504.37 354.73 140522 0.71 2 429.55 

E25 469.96 386.49 142657 0.57 2 428.225 

5_E37 524.54 326.67 134581 0.78 2 425.605 

5_E22 457.78 390.4 140364 0.52 2 424.09 

E31 482.41 358.11 135681 0.67 2 420.26 

E17 502.25 335.14 132204 0.74 2 418.695 

6_E31 451.28 384.5 136281 0.52 1 417.89 

4_E30 535.58 298.53 125573 0.83 6 417.055 

5_E28 494.44 335.28 130198 0.73 2 414.86 

E30 442.87 375.77 130705 0.53 2 409.32 

E29 565.97 247.01 109799 0.9 2 406.49 

2_E8 436.33 374.34 128284 0.51 1 405.335 

E12 490.36 318.92 122826 0.76 5 404.64 

E7 477.45 331.19 124194 0.72 1 404.32 

E16 480.98 321.99 121635 0.74 2 401.485 

E41 465.75 336.37 123044 0.69 2 401.06 

5_E35 487.68 309.74 118639 0.77 2 398.71 

4_E43 459.36 332.94 120117 0.69 2 396.15 

5_E36 468.2 323.86 119089 0.72 2 396.03 

2_E14 474.66 313.9 117021 0.75 2 394.28 

5_E52 430.74 355.43 120240 0.56 2 393.085 

E8 424.76 358.92 119738 0.53 2 391.84 

6_E4 433.99 347.98 118610 0.6 2 390.985 

5_E17 431.23 349.52 118378 0.59 1 390.375 

5_E57 552.45 228.23 99028 0.91 2 390.34 

3_E22 437.24 337.95 116056 0.63 1 387.595 

3_E5 484.5 286.32 108953 0.81 2 385.41 

3_E34 531.88 237.44 99189 0.89 2 384.66 

5_E48 451.39 317.86 112688 0.71 2 384.625 

3_E2 396.66 363.64 113285 0.4 1 380.15 

E1 397.96 361.64 113035 0.42 1 379.8 

E9 407.67 351.87 112664 0.5 2 379.77 

4_E44 471.79 284.35 105364 0.8 5 378.07 

4_E17 457.76 290.62 104484 0.77 2 374.19 

2_E7 389.91 352.34 107900 0.43 6 371.125 
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6_E5 434.62 307.63 105008 0.71 2 371.125 

E50 416.11 323.84 105834 0.63 2 369.975 

5_E27 405.6 331.85 105713 0.57 6 368.725 

3_E10 426.53 310.53 104024 0.69 2 368.53 

6_E37 406.45 321.86 102745 0.61 1 364.155 

3_E8 418.82 304.64 100210 0.69 2 361.73 

E45 399.26 316.65 99294 0.61 2 357.955 

E39 403.8 311.02 98638 0.64 5 357.41 

2_E10 373.76 336.7 98836 0.43 2 355.23 

5_E26 360.53 347.75 98468 0.26 2 354.14 

2_E16 408.29 298.55 95735 0.68 2 353.42 

6_E30 475.81 230.87 86277 0.87 2 353.34 

3_E12 386.15 314.63 95422 0.58 2 350.39 

2_E6 387.13 309.44 94085 0.6 2 348.285 

E21 386.32 309.62 93944 0.6 2 347.97 

4_E18 445.06 247.29 86441 0.83 2 346.175 

6_E16 443.13 247.75 86226 0.83 1 345.44 

3_E18 462.8 226.85 82457 0.87 2 344.825 

4_E31 421.71 263.65 87324 0.78 6 342.68 

6_E43 401.45 280.13 88324 0.72 2 340.79 

3_E33 376.48 304.96 90171 0.59 2 340.72 

3_E36 411.82 267.89 86649 0.76 2 339.855 

3_E43 430.97 245.02 82934 0.82 2 337.995 

E20 375.6 299.43 88331 0.6 1 337.515 

E22 449.44 218.14 77003 0.87 2 333.79 

3_E9 382.97 280.09 84245 0.68 2 331.53 

4_E4 364.47 293.67 84064 0.59 1 329.07 

5_E30 363.58 293.3 83754 0.59 2 328.44 

E47 362.27 288.09 81972 0.61 2 325.18 

6_E3 352.32 285.79 79081 0.58 2 319.055 

4_E21 371.03 265.89 77480 0.7 2 318.46 

5_E8 352.73 279.36 77391 0.61 2 316.045 

4_E25 365.58 254.6 73102 0.72 2 310.09 

E49 377.4 239.69 71047 0.77 6 308.545 

4_E20 403.56 208.92 66217 0.86 2 306.24 

5_E51 328.91 275.54 71180 0.55 2 302.225 

4_E38 326.36 274.91 70465 0.54 2 300.635 

4_E16 396.56 204.53 63702 0.86 2 300.545 

3_E13 359.27 240.37 67826 0.74 2 299.82 

6_E28 318.93 278.36 69727 0.49 2 298.645 

E40 299.27 295.99 69572 0.15 2 297.63 



138 
 

4_E37 308.23 282.01 68270 0.4 1 295.12 

E38 345.15 231.35 62715 0.74 2 288.25 

3_E40 312.48 263.78 64738 0.54 1 288.13 

3_E35 353.73 217.7 60481 0.79 2 285.715 

5_E38 345.85 212.41 57697 0.79 2 279.13 

2_E11 338.37 217.31 57753 0.77 2 277.84 

6_E14 312.96 239.87 58959 0.64 2 276.415 

3_E21 358.02 194.7 54747 0.84 2 276.36 

E28 322.76 221.73 56207 0.73 2 272.245 

4_E32 364.89 165.58 47454 0.89 2 265.235 

5_E44 311.95 217.9 53387 0.72 1 264.925 

3_E42 315.32 213.42 52854 0.74 2 264.37 

6_E42 294.44 232.99 53880 0.61 2 263.715 

3_E32 308.32 216.54 52435 0.71 2 262.43 

3_E49 263.41 259.68 53723 0.17 2 261.545 

E37 345.99 175.52 47696 0.86 2 260.755 

5_E43 277.64 241.79 52725 0.49 2 259.715 

5_E56 284.31 233.29 52092 0.57 2 258.8 

3_E31 350.52 162.61 44766 0.89 2 256.565 

6_E34 303.15 203.72 48506 0.74 2 253.435 

5_E25 262.05 236.47 48669 0.43 2 249.26 

5_E58 306.27 185.16 44540 0.8 2 245.715 

6_E35 282.91 203.13 45134 0.7 2 243.02 

3_E37 281.5 194.39 42978 0.72 2 237.945 

E43 253.38 209.04 41599 0.57 2 231.21 

4_E40 278.62 174.14 38106 0.78 2 226.38 

3_E39 228.75 204.57 36754 0.45 2 216.66 

3_E44 232.45 173.5 31675 0.67 2 202.975 

E42 216.37 168.9 28701 0.63 2 192.635 

3_E45 238.86 145.2 27240 0.79 2 192.03 

3_E46 202.89 159.73 25453 0.62 6 181.31 

E48 191.42 165.98 24953 0.5 2 178.7 

3_E47 225.12 122.6 21676 0.84 1 173.86 

3_E48 170.81 120.1 16112 0.71 2 145.455 
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KSA21-2-Middle Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E58 1324.11 1045.75 1087529 0.61 6 1184.93 

3_E59 1318.19 906.88 938898 0.73 2 1112.535 

E60 1121.95 678.51 597884 0.8 5 900.23 

5_E34 984.66 693.58 536379 0.71 6 839.12 

E59 948.55 715.27 532872 0.66 6 831.91 

4_E31 952.09 670.62 501474 0.71 2 811.355 

E72 1075.34 509.32 430154 0.88 6 792.33 

4_E42 921.65 650.13 470607 0.71 6 785.89 

5_E13 983.54 538.45 415940 0.84 2 760.995 

2_E14 846.59 664.1 441566 0.62 6 755.345 

2_E7 865.93 640.87 435854 0.67 6 753.4 

3_E15 881.19 611.35 423110 0.72 2 746.27 

5_E4 770.61 720.22 435901 0.36 2 745.415 

2_E8 902.16 586.54 415598 0.76 2 744.35 

E73 1056.62 426.72 354124 0.91 2 741.67 

4_E20 970.69 504.09 384303 0.85 2 737.39 

2_E67 988.01 482.46 374377 0.87 2 735.235 

3_E26 826.88 641.49 416601 0.63 6 734.185 

E71 867.28 582.94 397077 0.74 6 725.11 

6_E17 926.01 503.24 365997 0.84 6 714.625 

3_E12 1095.36 333.35 286778 0.95 7 714.355 

4_E43 830.92 584.54 381471 0.71 6 707.73 

2_E1 788.34 625.51 387295 0.61 2 706.925 

2_E15 769.51 640.68 387205 0.55 6 705.095 

6_E1 780.94 628.08 385228 0.59 2 704.51 

E46 792.65 590.41 367558 0.67 2 691.53 

5_E54 761.42 621.43 371628 0.58 2 691.425 

E47 939.15 443.12 326844 0.88 2 691.135 

3_E54 773.22 596.62 362318 0.64 2 684.92 

4_E1 731.32 625.23 359119 0.52 2 678.275 

5_E1 817.66 535.43 343846 0.76 6 676.545 

E13 900.68 451.11 319110 0.87 2 675.895 

2_E26 734.61 601.22 346882 0.57 6 667.915 

5_E66 753.03 581.07 343662 0.64 6 667.05 

2_E24 848.69 479.01 319290 0.83 2 663.85 

E22 857.35 468.94 315764 0.84 2 663.145 

6_E2 741.6 581.79 338868 0.62 6 661.695 

6_E11 896.88 425.88 299995 0.88 2 661.38 
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E57 752.65 565.67 334385 0.66 2 659.16 

2_E46 768.82 541.96 327247 0.71 2 655.39 

3_E68 901.79 398.75 282423 0.9 2 650.27 

2_E35 786.68 511.23 315865 0.76 6 648.955 

2_E70 712.62 573.87 321189 0.59 2 643.245 

3_E75 764.15 522.14 313370 0.73 2 643.145 

3_E53 704.41 557.79 308592 0.61 2 631.1 

5_E2 705.15 539.1 298568 0.64 2 622.125 

4_E28 756.3 465.01 276215 0.79 2 610.655 

3_E3 691.35 526.6 285934 0.65 5 608.975 

5_E37 834.22 377.91 247608 0.89 2 606.065 

3_E45 734 477.9 275497 0.76 2 605.95 

2_E45 686.98 524.1 282777 0.65 2 605.54 

4_E45 660.42 538.86 279500 0.58 6 599.64 

5_E14 697 495.4 271192 0.7 2 596.2 

2_E20 746.38 445.32 261050 0.8 6 595.85 

6_E12 715.81 473.11 265979 0.75 2 594.46 

6_E3 681.74 506.83 271375 0.67 2 594.285 

E40 717.21 467.36 263259 0.76 2 592.285 

2_E54 760.4 420.92 251381 0.83 2 590.66 

5_E5 773.22 401.79 244005 0.85 1 587.505 

3_E18 645.98 524.31 266007 0.58 1 585.145 

3_E74 705.61 464.52 257429 0.75 5 585.065 

E38 649.45 517.08 263752 0.61 2 583.265 

6_E6 724.3 439.41 249961 0.79 2 581.855 

6_E10 749.12 409.34 240837 0.84 2 579.23 

E34 583.29 575.16 263489 0.17 6 579.225 

3_E16 642.42 513.29 258984 0.6 6 577.855 

E37 705.24 449.38 248909 0.77 6 577.31 

4_E41 719.48 433.87 245170 0.8 2 576.675 

E62 730.66 419.63 240806 0.82 2 575.145 

2_E10 730.35 415 238051 0.82 2 572.675 

3_E1 623.82 516.71 253160 0.56 2 570.265 

6_E15 670.73 465.72 245335 0.72 2 568.225 

2_E12 734.98 396.29 228757 0.84 2 565.635 

2_E74 676.41 453.71 241036 0.74 2 565.06 

E14 689.73 432.75 234427 0.78 2 561.24 

E63 599.86 520.39 245170 0.5 2 560.125 

5_E11 600.99 513.52 242390 0.52 2 557.255 

3_E4 592.45 518.8 241402 0.48 6 555.625 

5_E28 613.51 497.32 239634 0.59 1 555.415 
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E48 769.44 340.42 205721 0.9 2 554.93 

3_E8 617.56 482.8 234171 0.62 2 550.18 

3_E69 799.93 300.26 188645 0.93 2 550.095 

5_E9 573.17 525.94 236764 0.4 6 549.555 

2_E18 669.76 420.72 221309 0.78 2 545.24 

E50 674.68 409.55 217014 0.79 2 542.115 

5_E6 645.26 438.25 222096 0.73 1 541.755 

2_E21 770.73 310.43 187912 0.92 5 540.58 

E15 584.53 495.92 227671 0.53 2 540.225 

3_E27 612.72 465.46 223994 0.65 2 539.09 

E39 571.21 497.62 223245 0.49 2 534.415 

2_E25 590.71 477.8 221671 0.59 6 534.255 

3_E39 552.7 510.53 221615 0.38 2 531.615 

5_E12 649.41 410.03 209135 0.78 5 529.72 

E74 553.13 504.69 219250 0.41 2 528.91 

4_E23 591.66 457.72 212698 0.63 2 524.69 

2_E39 655.11 392.5 201951 0.8 2 523.805 

3_E20 589.9 454.34 210500 0.64 2 522.12 

4_E53 632.2 410.96 204052 0.76 2 521.58 

3_E78 600.92 441.55 208393 0.68 2 521.235 

2_E37 649.89 392.51 200344 0.8 2 521.2 

E4 577.35 462.04 209511 0.6 5 519.695 

2_E44 540.72 496.65 210918 0.4 5 518.685 

E23 674.42 362.44 191981 0.84 2 518.43 

E21 647.71 388.48 197622 0.8 6 518.095 

E33 578.27 453.19 205823 0.62 6 515.73 

3_E48 590.38 441.05 204507 0.66 2 515.715 

4_E7 585.87 444.57 204568 0.65 2 515.22 

2_E28 520.98 507.97 207848 0.22 2 514.475 

E41 619.78 406.28 197766 0.76 2 513.03 

3_E17 558.27 467.63 205039 0.55 6 512.95 

3_E40 552.89 469.22 203754 0.53 2 511.055 

3_E80 538.65 476.78 201707 0.47 2 507.715 

4_E44 541.22 471.04 200227 0.49 2 506.13 

4_E54 627.34 380.19 187321 0.8 2 503.765 

3_E79 556.53 449.13 196311 0.59 2 502.83 

2_E68 775.07 228.58 139143 0.96 2 501.825 

6_E16 592.17 411.19 191239 0.72 6 501.68 

2_E22 566.52 434.88 193495 0.64 2 500.7 

4_E13 560.8 440.47 194002 0.62 2 500.635 

E20 616.43 377.81 182917 0.79 2 497.12 
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3_E62 526.32 466.87 192991 0.46 2 496.595 

4_E22 641.62 348.89 175814 0.84 2 495.255 

4_E35 531.16 457.05 190669 0.51 2 494.105 

3_E21 581.08 404.7 184697 0.72 2 492.89 

5_E26 557.59 427.43 187185 0.64 2 492.51 

3_E30 545.36 432.08 185069 0.61 6 488.72 

E65 621.14 355.81 173581 0.82 2 488.475 

4_E27 617.08 352.46 170824 0.82 2 484.77 

5_E7 571.7 392.36 176176 0.73 2 482.03 

E5 570.8 388.74 174273 0.73 2 479.77 

2_E16 515.69 442.27 179131 0.51 2 478.98 

6_E8 497.13 454.51 177461 0.41 2 475.82 

3_E23 578.68 372.02 169080 0.77 2 475.35 

2_E65 633.9 314.9 156779 0.87 2 474.4 

2_E29 532.11 416.39 174019 0.62 2 474.25 

2_E23 487.42 460.4 176247 0.33 2 473.91 

3_E51 545.77 398.3 170729 0.68 2 472.035 

4_E47 602.6 335.64 158850 0.83 1 469.12 

5_E42 550.1 386.99 167199 0.71 2 468.545 

5_E47 633.75 294.43 146551 0.89 2 464.09 

5_E49 520.57 402.39 164518 0.63 1 461.48 

E27 524.88 395.55 163063 0.66 6 460.215 

2_E48 497.53 407.65 159294 0.57 2 452.59 

2_E51 536.06 369.04 155374 0.73 2 452.55 

E8 600.97 302.62 142838 0.86 2 451.795 

E31 490.03 411.2 158257 0.54 2 450.615 

3_E22 554.77 345.28 150445 0.78 2 450.025 

6_E14 529.49 366.8 152539 0.72 2 448.145 

3_E55 581.48 310.23 141680 0.85 2 445.855 

3_E81 600.18 285.82 134729 0.88 2 443 

5_E36 541.79 343.39 146121 0.77 2 442.59 

3_E11 603.66 278.63 132102 0.89 2 441.145 

E42 535.91 344.83 145139 0.77 2 440.37 

3_E52 611.53 267.26 128363 0.9 2 439.395 

4_E36 565.86 312.46 138863 0.83 2 439.16 

5_E25 535.79 341.9 143875 0.77 2 438.845 

4_E40 459.14 418.25 150827 0.41 2 438.695 

5_E41 501.74 369.18 145482 0.68 2 435.46 

6_E7 575.51 293.17 132513 0.86 2 434.34 

2_E4 486.76 379.24 144983 0.63 2 433 

5_E15 489.59 374.92 144165 0.64 2 432.255 
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5_E8 463.63 400.25 145744 0.5 2 431.94 

3_E66 549.24 314.61 135713 0.82 2 431.925 

E12 532.02 331.66 138584 0.78 2 431.84 

E26 454.66 407.94 145668 0.44 2 431.3 

E44 470.35 392.24 144899 0.55 2 431.295 

2_E31 457.94 404.5 145485 0.47 2 431.22 

3_E72 512.98 345.5 139201 0.74 2 429.24 

3_E77 550.66 304.72 131786 0.83 2 427.69 

E19 461.73 393.43 142676 0.52 2 427.58 

3_E31 499.31 355.3 139333 0.7 2 427.305 

6_E18 438.93 411.97 142019 0.35 2 425.45 

4_E4 514.32 335.63 135576 0.76 2 424.975 

4_E14 465.53 383.47 140207 0.57 2 424.5 

3_E83 537.14 311.81 131544 0.81 6 424.475 

2_E49 511.76 334.58 134481 0.76 2 423.17 

3_E65 438.47 405.86 139768 0.38 2 422.165 

E64 553.37 280.71 122002 0.86 6 417.04 

6_E20 478.53 353.38 132814 0.67 2 415.955 

E36 485.32 346.26 131983 0.7 1 415.79 

5_E10 453.09 377.65 134390 0.55 2 415.37 

E51 460.2 369.62 133595 0.6 2 414.91 

2_E47 467.71 355.16 130465 0.65 2 411.435 

2_E3 530.22 290.39 120930 0.84 2 410.305 

2_E30 554.29 265.04 115382 0.88 2 409.665 

2_E9 479.23 339.69 127856 0.71 2 409.46 

4_E19 529.8 287.5 119629 0.84 2 408.65 

2_E36 493.74 323.28 125361 0.76 2 408.51 

3_E82 472.45 344.5 127829 0.68 2 408.475 

E43 478.26 330.56 124168 0.72 2 404.41 

3_E5 463.37 344.53 125383 0.67 2 403.95 

4_E26 507.49 300.35 119716 0.81 2 403.92 

3_E38 444.9 362.91 126808 0.58 6 403.905 

2_E27 453.14 354.22 126067 0.62 2 403.68 

5_E35 463.71 343.57 125127 0.67 2 403.64 

2_E58 503.02 303.1 119745 0.8 2 403.06 

E10 468.85 336.99 124093 0.7 2 402.92 

5_E27 426.92 376.72 126313 0.47 2 401.82 

E45 539.08 263.7 111649 0.87 2 401.39 

3_E46 466.14 336.34 123135 0.69 2 401.24 

5_E61 477.81 324.55 121794 0.73 2 401.18 

2_E6 415.57 384.41 125466 0.38 6 399.99 
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4_E8 424.32 375.48 125133 0.47 1 399.9 

3_E41 512.65 284.64 114605 0.83 2 398.645 

4_E48 490.5 304.15 117170 0.78 2 397.325 

3_E49 459.47 334.33 120646 0.69 2 396.9 

4_E25 474.98 316.04 117899 0.75 2 395.51 

3_E13 444.28 341.43 119139 0.64 2 392.855 

3_E73 434.92 349.63 119428 0.59 2 392.275 

4_E51 480.5 303.63 114587 0.78 2 392.065 

5_E65 414.77 366.01 119230 0.47 2 390.39 

E66 404.41 375.39 119230 0.37 2 389.9 

E18 456.1 322.09 115381 0.71 2 389.095 

5_E48 592.37 182.73 85012 0.95 2 387.55 

5_E38 485.87 287.79 109822 0.81 2 386.83 

2_E77 453.23 320.36 114038 0.71 5 386.795 

3_E25 487.98 279.2 107005 0.82 6 383.59 

2_E50 450.7 315.2 111573 0.71 2 382.95 

2_E76 473.46 291.96 108568 0.79 1 382.71 

4_E24 421.26 343.84 113764 0.58 2 382.55 

3_E61 445.27 318.01 111210 0.7 2 381.64 

3_E57 415.68 345.96 112946 0.55 2 380.82 

5_E53 406.8 352.9 112750 0.5 1 379.85 

4_E38 476.04 282.31 105550 0.81 2 379.175 

3_E76 496.01 261.57 101898 0.85 2 378.79 

5_E18 467.83 289.11 106229 0.79 2 378.47 

2_E38 422.13 334.56 110920 0.61 2 378.345 

3_E2 477.19 279.37 104705 0.81 2 378.28 

5_E67 432.21 323.25 109731 0.66 1 377.73 

3_E58 400.37 353 111002 0.47 2 376.685 

3_E29 456.34 292.91 104982 0.77 5 374.625 

2_E62 395.43 351.88 109284 0.46 2 373.655 

E68 481.64 264.82 100175 0.84 2 373.23 

2_E19 396.27 350.01 108935 0.47 2 373.14 

3_E33 495.69 250.45 97502 0.86 2 373.07 

2_E57 485.41 259.74 99025 0.84 2 372.575 

2_E17 460.91 282.86 102394 0.79 2 371.885 

4_E18 446.47 293.75 103004 0.75 2 370.11 

5_E20 433.94 304.07 103632 0.71 2 369.005 

4_E10 390.79 346.97 106495 0.46 2 368.88 

2_E41 496.23 240.71 93817 0.87 2 368.47 

E9 460.89 275.86 99857 0.8 5 368.375 

5_E22 401.86 334.22 105488 0.56 2 368.04 
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3_E28 461.16 270.51 97978 0.81 2 365.835 

3_E56 432.39 298.7 101439 0.72 2 365.545 

E16 458.86 271.76 97938 0.81 6 365.31 

2_E72 437.4 290.79 99895 0.75 2 364.095 

4_E29 438.14 288.85 99396 0.75 2 363.495 

5_E62 401.59 325.12 102543 0.59 2 363.355 

E32 394.32 331.69 102723 0.54 6 363.005 

E49 395.54 330.37 102630 0.55 2 362.955 

2_E73 464 261.56 95321 0.83 2 362.78 

3_E50 436.28 287.31 98449 0.75 2 361.795 

E6 387.21 334.56 101745 0.5 2 360.885 

6_E13 388 333.43 101608 0.51 2 360.715 

E56 421.88 298.15 98791 0.71 2 360.015 

2_E78 474.45 245.49 91476 0.86 2 359.97 

E61 375.9 342.93 101244 0.41 1 359.415 

6_E5 370.72 346.62 100922 0.35 2 358.67 

E3 427.49 288.74 96945 0.74 2 358.115 

2_E34 368.89 346.8 100477 0.34 2 357.845 

2_E60 423.48 290.82 96727 0.73 2 357.15 

5_E17 470.04 244.25 90170 0.85 2 357.145 

4_E2 436.91 275.78 94632 0.78 2 356.345 

3_E9 373.46 336.55 98714 0.43 2 355.005 

3_E44 466.84 241.5 88548 0.86 2 354.17 

5_E21 437.92 268.25 92263 0.79 2 353.085 

3_E19 364.77 341.37 97801 0.35 1 353.07 

4_E15 386.51 317.67 96433 0.57 2 352.09 

4_E21 387.4 313.08 95258 0.59 2 350.24 

3_E47 414.06 284.27 92443 0.73 2 349.165 

5_E43 399.53 297.27 93283 0.67 2 348.4 

4_E32 423.56 272.64 90697 0.77 2 348.1 

2_E59 416.63 278.03 90976 0.74 2 347.33 

2_E5 408.98 285.43 91683 0.72 2 347.205 

5_E3 384.19 308.83 93188 0.59 6 346.51 

3_E64 363.06 327.31 93331 0.43 2 345.185 

2_E61 409.87 280.41 90268 0.73 2 345.14 

E69 450.79 239.43 84768 0.85 2 345.11 

4_E16 376.86 313.18 92696 0.56 2 345.02 

2_E64 399.29 290.65 91148 0.69 2 344.97 

5_E63 486.51 203.16 77629 0.91 2 344.835 

4_E50 452.46 236.8 84150 0.85 2 344.63 

5_E40 452.8 236.01 83932 0.85 2 344.405 
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2_E40 412.2 274.66 88916 0.75 2 343.43 

E54 392.69 293.48 90514 0.66 2 343.085 

E53 381.01 302.61 90556 0.61 2 341.81 

4_E17 404.3 277.27 88044 0.73 2 340.785 

5_E19 418.91 261.49 86035 0.78 2 340.2 

5_E64 373.75 306.39 89938 0.57 2 340.07 

2_E71 381.02 298.76 89404 0.62 2 339.89 

3_E34 422.47 254.12 84319 0.8 2 338.295 

3_E14 388.94 280.28 85617 0.69 2 334.61 

4_E33 391.38 277.1 85178 0.71 2 334.24 

6_E9 402.25 265.9 84005 0.75 2 334.075 

2_E13 368.38 299.25 86582 0.58 2 333.815 

E25 386.94 280.29 85181 0.69 2 333.615 

5_E55 391.55 271.07 83360 0.72 2 331.31 

5_E45 421.42 237.78 78701 0.83 2 329.6 

2_E63 398.94 256.32 80311 0.77 2 327.63 

3_E10 369.2 283.02 82069 0.64 2 326.11 

3_E70 404.27 247.9 78711 0.79 2 326.085 

E11 386.84 265.09 80541 0.73 2 325.965 

5_E23 337.13 314.35 83236 0.36 2 325.74 

E29 381.79 267.22 80128 0.71 2 324.505 

4_E12 364.14 282.35 80751 0.63 2 323.245 

2_E2 393.67 250.7 77512 0.77 2 322.185 

2_E55 361.18 281.93 79975 0.63 2 321.555 

2_E69 380.13 261.71 78136 0.73 2 320.92 

6_E4 333.35 307.34 80466 0.39 1 320.345 

3_E67 344.84 293.79 79568 0.52 2 319.315 

E55 355.54 282.3 78831 0.61 2 318.92 

5_E60 409.14 228.55 73441 0.83 2 318.845 

E35 359.15 276.04 77864 0.64 1 317.595 

E7 348.95 284.72 78033 0.58 2 316.835 

3_E37 353.48 278.3 77261 0.62 2 315.89 

4_E39 379.36 248.83 74137 0.75 2 314.095 

3_E43 347.59 278.89 76136 0.6 2 313.24 

4_E6 382.52 242.39 72822 0.77 2 312.455 

E1 354.63 268.93 74904 0.65 2 311.78 

5_E46 331.41 291.75 75939 0.47 2 311.58 

6_E19 335.01 287.25 75579 0.51 2 311.13 

5_E29 353.9 266.57 74094 0.66 2 310.235 

E24 371.72 248.2 72462 0.74 2 309.96 

E30 384.36 234.08 70662 0.79 2 309.22 
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4_E46 337.58 280.18 74285 0.56 2 308.88 

5_E44 384.59 232.15 70122 0.8 2 308.37 

E17 363.63 252.75 72185 0.72 2 308.19 

E2 322.67 290.38 73591 0.44 2 306.525 

2_E43 343.84 268.3 72456 0.63 2 306.07 

3_E36 407.8 201.9 64664 0.87 2 304.85 

4_E52 342.33 264.8 71195 0.63 2 303.565 

4_E9 320.47 284.03 71489 0.46 2 302.25 

5_E16 384.73 216.37 65381 0.83 2 300.55 

3_E24 334 262.38 68828 0.62 2 298.19 

2_E66 357.97 234.92 66048 0.75 2 296.445 

4_E49 339.05 243.06 64725 0.7 2 291.055 

E67 348.48 232.12 63530 0.75 2 290.3 

5_E59 373.92 206.66 60691 0.83 2 290.29 

4_E37 304.03 276.29 65976 0.42 2 290.16 

5_E33 346.42 230.31 62662 0.75 2 288.365 

5_E50 327.92 248.06 63888 0.65 2 287.99 

2_E53 306.69 267.21 64366 0.49 2 286.95 

E70 339.74 233.35 62265 0.73 2 286.545 

5_E56 305.32 266.09 63809 0.49 2 285.705 

5_E24 309.48 258.64 62866 0.55 2 284.06 

2_E56 332.78 231.94 60621 0.72 2 282.36 

3_E32 326.31 238.27 61065 0.68 2 282.29 

3_E7 333.86 227.72 59712 0.73 2 280.79 

4_E34 378.47 182.97 54388 0.88 2 280.72 

E52 326.15 232.05 59440 0.7 2 279.1 

5_E39 317.48 237.37 59189 0.66 2 277.425 

3_E6 292.3 262.23 60201 0.44 2 277.265 

3_E35 311.21 243.28 59463 0.62 2 277.245 

2_E42 287.17 261.82 59053 0.41 2 274.495 

4_E11 276.69 267.06 58035 0.26 2 271.875 

4_E3 322.8 217.95 55255 0.74 2 270.375 

2_E33 306.19 233.54 56161 0.65 2 269.865 

5_E57 349.96 187.1 51426 0.85 2 268.53 

5_E31 285.89 247.58 55590 0.5 2 266.735 

2_E75 297.3 235.21 54923 0.61 2 266.255 

2_E11 282.69 244.87 54367 0.5 2 263.78 

3_E42 353.16 169.02 46883 0.88 2 261.09 

4_E30 288.7 231.38 52464 0.6 2 260.04 

E28 281.24 237.88 52543 0.53 2 259.56 

5_E52 318.42 196.72 49196 0.79 2 257.57 



148 
 

2_E32 268.58 241.49 50941 0.44 2 255.035 

5_E30 260.55 240.37 49189 0.39 2 250.46 

3_E63 281.88 212.38 47018 0.66 2 247.13 

3_E71 291.66 201.47 46150 0.72 2 246.565 

5_E32 297.15 195.58 45644 0.75 2 246.365 

5_E51 293.94 195.54 45143 0.75 2 244.74 

4_E5 299.65 180.32 42436 0.8 2 239.985 

2_E52 254.42 217.39 43438 0.52 2 235.905 

3_E60 239.82 225.77 42524 0.34 1 232.795 

5_E58 255.76 180.23 36203 0.71 2 217.995 
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APPENDIX C 

JEERINAH SPHERULE LAYER (WESTERN AUSTRALIA/PILBARA) SPHERULE 

MEASUREMENT DATA  

 

W102-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

3_E29 1819.78 1462.82 2090732 0.59 6 1641.3 

3_E13 1771.65 1322.12 1839667 0.67 6 1546.885 

3_E23 1508.87 1239.79 1469224 0.57 6 1374.33 

E24 1718.79 1014.18 1369079 0.81 5 1366.485 

3_E55 1605.32 746.73 941488 0.89 6 1176.025 

E8 1143.77 945.21 849098 0.56 6 1044.49 

4_E19 1086.9 994.22 848709 0.4 5 1040.56 

2_E23 1127.95 935.53 828773 0.56 3 1031.74 

E49 1121.6 924.98 814815 0.57 6 1023.29 

2_E3 1076.08 967.65 817805 0.44 4 1021.865 

3_E12 1079.58 929.99 788537 0.51 6 1004.785 

2_E9 1135.91 834.39 744390 0.68 6 985.15 

3_E4 1035.38 901.04 732716 0.49 5 968.21 

3_E49 1181.06 675.09 626215 0.82 5 928.075 

4_E58 1140.3 680.09 609087 0.8 5 910.195 

4_E18 1067.92 734.14 615751 0.73 5 901.03 

E38 969.42 805.67 613418 0.56 5 887.545 

4_E46 950 817.26 609782 0.51 6 883.63 

3_E1 924.67 792.95 575867 0.51 5 858.81 

4_E15 952.7 764.22 571825 0.6 4 858.46 

2_E13 967.14 745.08 565957 0.64 6 856.11 

2_E26 866.22 845.87 575466 0.22 5 856.045 

2_E24 864.28 819.26 556114 0.32 5 841.77 

3_E25 923.41 676.54 490656 0.68 5 799.975 

4_E14 902.23 681.58 482973 0.66 4 791.905 

4_E54 1066.19 511.06 427953 0.88 6 788.625 

E82 894.7 671.41 471800 0.66 6 783.055 

3_E47 826.93 728.94 473420 0.47 4 777.935 

3_E7 867.28 685.92 467221 0.61 6 776.6 

3_E6 830.53 710.46 463431 0.52 6 770.495 

3_E40 825.12 714.24 462861 0.5 5 769.68 

3_E19 818.88 713.09 458621 0.49 5 765.985 
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4_E43 790.21 720.92 447422 0.41 5 755.565 

3_E31 925.71 584.98 425308 0.78 6 755.345 

4_E41 786.3 697.61 430817 0.46 5 741.955 

4_E20 984.15 485.04 374910 0.87 5 734.595 

3_E38 900.75 544.71 385353 0.8 5 722.73 

3_E11 836.66 608.55 399883 0.69 3 722.605 

4_E27 995.38 441.56 345198 0.9 5 718.47 

2_E45 814.84 578.96 370523 0.7 3 696.9 

3_E8 763.82 625.93 375498 0.57 5 694.875 

3_E15 868.43 520.03 354694 0.8 6 694.23 

4_E66 730.87 652.74 374689 0.45 5 691.805 

4_E28 747.88 624.98 367105 0.55 3 686.43 

3_E34 757.23 614.61 365523 0.58 2 685.92 

E45 761.89 596.59 356992 0.62 5 679.24 

4_E16 920.34 437.69 316380 0.88 2 679.015 

2_E17 748.32 602.51 354110 0.59 3 675.415 

4_E62 869.02 462.78 315861 0.85 2 665.9 

E27 773.3 530.01 321896 0.73 6 651.655 

E37 766.22 525.02 315952 0.73 5 645.62 

E14 708.32 578.86 322026 0.58 6 643.59 

E32 695.91 579.66 316822 0.55 5 637.785 

E5 684.14 586.88 315344 0.51 1 635.51 

E44 778.51 475.04 290462 0.79 6 626.775 

3_E26 637.99 614.06 307689 0.27 5 626.025 

E13 642.77 578.71 292151 0.44 5 610.74 

E62 619.04 575.02 279574 0.37 6 597.03 

E22 623.33 568.98 278550 0.41 5 596.155 

4_E22 847.16 344.27 229062 0.91 6 595.715 

2_E22 685.77 499.89 269244 0.68 7 592.83 

3_E20 685.82 481.36 259278 0.71 5 583.59 

2_E19 699.84 464.77 255460 0.75 2 582.305 

2_E44 615.08 531.36 256692 0.5 3 573.22 

2_E1 591.33 554.11 257344 0.35 5 572.72 

E23 673.83 458.7 242754 0.73 2 566.265 

4_E31 612.34 519.9 250038 0.53 5 566.12 

2_E5 666.42 465.79 243795 0.72 1 566.105 

E47 610.69 519.38 249116 0.53 6 565.035 

2_E18 584.67 544.08 249839 0.37 6 564.375 

2_E10 681.77 446.56 239118 0.76 3 564.165 

2_E58 760.78 366.43 218948 0.88 2 563.605 

2_E20 807.69 319.18 202474 0.92 6 563.435 
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E56 684.39 434.17 233377 0.77 6 559.28 

3_E17 689.52 427.33 231417 0.78 6 558.425 

3_E3 691.2 425.28 230872 0.79 4 558.24 

E59 668.77 445.65 234079 0.75 6 557.21 

E6 660.36 450 233388 0.73 3 555.18 

E73 644.06 465.93 235690 0.69 5 554.995 

4_E67 638.02 467.75 234389 0.68 2 552.885 

2_E43 574.14 531.62 239719 0.38 3 552.88 

2_E28 568.19 535.49 238967 0.33 6 551.84 

4_E30 699.72 397.62 218514 0.82 2 548.67 

2_E40 555.61 541.36 236237 0.23 5 548.485 

E21 610.35 485.02 232500 0.61 5 547.685 

E19 620.17 474.55 231143 0.64 2 547.36 

2_E6 590.57 502.92 233268 0.52 2 546.745 

4_E25 675.96 413.52 219538 0.79 5 544.74 

3_E22 644.56 438.72 222093 0.73 2 541.64 

4_E35 627.41 451.6 222536 0.69 6 539.505 

2_E46 658.09 420.79 217491 0.77 6 539.44 

2_E31 640.24 433.24 217851 0.74 2 536.74 

E74 654.02 415.74 213554 0.77 2 534.88 

3_E52 561.59 503.12 221909 0.44 6 532.355 

3_E28 545.76 513.73 220202 0.34 2 529.745 

E10 553.51 499.94 217337 0.43 4 526.725 

2_E4 557.09 493.48 215916 0.46 2 525.285 

E63 615.9 432.94 209421 0.71 6 524.42 

3_E32 574.94 473.52 213822 0.57 6 524.23 

4_E63 591.25 451.62 209720 0.65 3 521.435 

2_E39 547.03 493.97 212228 0.43 6 520.5 

E25 540.64 499.75 212201 0.38 6 520.195 

2_E56 611.78 425.22 204312 0.72 6 518.5 

2_E21 551.41 478.36 207169 0.5 6 514.885 

E16 534.82 490.84 206174 0.4 3 512.83 

3_E41 521.87 495.65 203154 0.31 2 508.76 

4_E55 547.37 467.03 200777 0.52 6 507.2 

E80 603.54 402.68 190880 0.74 2 503.11 

2_E27 525.03 479.24 197619 0.41 2 502.135 

3_E27 533.4 469.21 196565 0.48 1 501.305 

E34 610.6 390.35 187195 0.77 5 500.475 

4_E2 631.71 368.23 182695 0.81 3 499.97 

2_E29 506.13 488.21 194070 0.26 5 497.17 

2_E2 521.61 471.34 193095 0.43 6 496.475 
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3_E14 630.1 361.28 178789 0.82 2 495.69 

4_E12 692.36 290.18 157795 0.91 2 491.27 

4_E8 571.43 404.39 181491 0.71 2 487.91 

3_E21 545.24 430.22 184232 0.61 3 487.73 

4_E39 509.75 463.84 185703 0.41 3 486.795 

E36 530.18 441.85 183987 0.55 6 486.015 

3_E48 501.7 466.27 183727 0.37 4 483.985 

E33 555.3 406.87 177449 0.68 5 481.085 

E20 653.96 300.79 154489 0.89 3 477.375 

4_E64 611.46 340.43 163487 0.83 3 475.945 

4_E68 532.33 415.98 173916 0.62 2 474.155 

4_E53 546.82 400.41 171964 0.68 6 473.615 

4_E33 583.91 362.18 166094 0.78 6 473.045 

3_E44 574.34 364.67 164496 0.77 2 469.505 

4_E40 493.93 443.85 172183 0.44 3 468.89 

E55 592.86 339.71 158179 0.82 2 466.285 

4_E61 490.31 442.22 170296 0.43 1 466.265 

3_E36 578.68 353.69 160752 0.79 6 466.185 

2_E55 671.03 260.81 137452 0.92 6 465.92 

2_E48 489.75 436.46 167885 0.45 3 463.105 

E41 522.51 396.71 162800 0.65 2 459.61 

4_E42 553.55 360.83 156872 0.76 6 457.19 

E79 528.31 383.26 159031 0.69 2 455.785 

3_E50 475.04 435.89 162629 0.4 6 455.465 

3_E2 533.19 374.68 156904 0.71 5 453.935 

4_E7 521.97 383.66 157284 0.68 2 452.815 

4_E65 572.56 333.01 149752 0.81 2 452.785 

4_E23 558.4 345.85 151681 0.79 3 452.125 

4_E59 554.31 349.64 152215 0.78 1 451.975 

4_E29 456.76 446.43 160152 0.21 3 451.595 

2_E57 517.89 383.48 155979 0.67 2 450.685 

2_E53 521.91 376.8 154452 0.69 6 449.355 

4_E37 469.05 425.91 156902 0.42 6 447.48 

E26 488.87 405.07 155531 0.56 6 446.97 

3_E24 478.69 414.74 155925 0.5 5 446.715 

2_E36 517.9 373.14 151779 0.69 2 445.52 

4_E49 567.69 321.87 143510 0.82 1 444.78 

E29 488.9 396.63 152298 0.58 6 442.765 

E81 535.69 345.99 145568 0.76 6 440.84 

E48 461.8 418.08 151636 0.42 5 439.94 

4_E48 484.6 393.8 149884 0.58 2 439.2 
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3_E54 510.53 363.31 145674 0.7 2 436.92 

4_E52 456.04 416.95 149340 0.41 1 436.495 

E50 486.7 379.31 144991 0.63 2 433.005 

4_E1 640.66 220.9 111153 0.94 5 430.78 

2_E52 513.97 346.87 140022 0.74 6 430.42 

2_E7 503.66 356.97 141210 0.71 5 430.315 

E40 458.74 401.27 144574 0.48 6 430.005 

E42 469.16 387.1 142639 0.56 5 428.13 

E7 496.08 360.03 140274 0.69 3 428.055 

2_E30 527.47 328.38 136039 0.78 2 427.925 

3_E51 519.78 335.69 137043 0.76 1 427.735 

E35 492.58 361.85 139992 0.68 2 427.215 

E46 476.72 375.77 140695 0.62 6 426.245 

3_E53 564.5 285.35 126512 0.86 3 424.925 

2_E38 450.5 398.92 141147 0.46 2 424.71 

3_E33 542.71 302.21 128816 0.83 2 422.46 

E78 533.22 307.33 128706 0.82 6 420.275 

2_E54 499.53 340.42 133557 0.73 2 419.975 

E17 518.05 321.38 130761 0.78 6 419.715 

4_E10 436.15 402.66 137932 0.38 5 419.405 

4_E56 497.36 339.92 132781 0.73 6 418.64 

3_E46 454.21 380.29 135663 0.55 3 417.25 

3_E57 486.97 347.48 132900 0.7 2 417.225 

4_E57 554.06 278.07 121003 0.86 2 416.065 

E18 417.9 408.67 134131 0.21 2 413.285 

E12 444.64 379.94 132680 0.52 5 412.29 

E52 430.97 386.15 130704 0.44 6 408.56 

E75 491.69 323.37 124877 0.75 2 407.53 

E76 454.7 359.1 128243 0.61 2 406.9 

4_E9 431.6 381.41 129292 0.47 2 406.505 

E53 467.29 344.06 126274 0.68 2 405.675 

2_E35 452.87 357.46 127141 0.61 2 405.165 

E28 446.55 362.71 127208 0.58 2 404.63 

E43 448.46 360.59 127008 0.59 2 404.525 

3_E9 485.02 323.42 123203 0.75 2 404.22 

3_E43 430.77 373.92 126505 0.5 6 402.345 

3_E10 414.2 389.42 126684 0.34 2 401.81 

2_E42 513.51 284.8 114862 0.83 2 399.155 

E54 409.54 387.73 124714 0.32 2 398.635 

2_E11 432.59 363.06 123350 0.54 2 397.825 

2_E25 428.29 359.48 120921 0.54 6 393.885 
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3_E30 493.25 290.08 112377 0.81 2 391.665 

E61 411.53 371.65 120124 0.43 2 391.59 

E1 416.23 363.03 118676 0.49 4 389.63 

4_E47 457.39 319.16 114654 0.72 6 388.275 

E57 439.51 334.51 115468 0.65 2 387.01 

4_E34 439.61 333.43 115122 0.65 2 386.52 

2_E15 489.89 278.78 107262 0.82 5 384.335 

2_E49 402.77 363.72 115057 0.43 2 383.245 

2_E47 400.1 364.64 114584 0.41 6 382.37 

2_E8 408.63 354.91 113906 0.5 2 381.77 

2_E59 445.2 317.49 111015 0.7 6 381.345 

2_E50 426.31 331.23 110905 0.63 2 378.77 

E60 400.31 356.58 112111 0.45 1 378.445 

3_E35 432.09 316.27 107330 0.68 1 374.18 

4_E6 425.84 321.62 107568 0.66 1 373.73 

2_E16 415.94 328.28 107243 0.61 3 372.11 

E30 401.79 340.54 107461 0.53 2 371.165 

4_E24 455.19 286.91 102572 0.78 2 371.05 

2_E41 375.54 365.32 107750 0.23 5 370.43 

E67 383.11 357.07 107441 0.36 2 370.09 

E71 408.79 325.97 104657 0.6 1 367.38 

3_E37 385.41 347.22 105105 0.43 6 366.315 

4_E38 384.09 342.62 103356 0.45 3 363.355 

2_E33 417.34 307.89 100918 0.68 2 362.615 

4_E26 409.94 311.66 100342 0.65 1 360.8 

2_E34 443.81 276.44 96360 0.78 6 360.125 

3_E42 438 279.79 96248 0.77 2 358.895 

E31 463.45 254.08 92485 0.84 5 358.765 

E65 377.17 340.3 100807 0.43 2 358.735 

4_E60 443.54 271.31 94511 0.79 2 357.425 

3_E45 388.4 324.51 98991 0.55 3 356.455 

3_E39 425.72 286.86 95916 0.74 6 356.29 

4_E51 406.53 304.4 97194 0.66 2 355.465 

2_E51 427.77 270.76 90968 0.77 2 349.265 

3_E5 358.88 337.98 95263 0.34 2 348.43 

4_E21 357.2 334.33 93795 0.35 2 345.765 

E51 360.09 324.06 91650 0.44 3 342.075 

2_E37 412.87 269.58 87415 0.76 2 341.225 

2_E12 367.83 312.41 90252 0.53 2 340.12 

E39 352.15 327.69 90634 0.37 2 339.92 

E64 386.58 292.99 88957 0.65 2 339.785 
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E58 379.51 291.92 87010 0.64 2 335.715 

E83 426.9 233.48 78282 0.84 2 330.19 

E69 459.73 191.27 69061 0.91 1 325.5 

E4 354.84 290.28 80898 0.58 3 322.56 

3_E18 403.04 240.49 76128 0.8 3 321.765 

4_E3 349.51 293.44 80551 0.54 2 321.475 

4_E36 369.4 273.35 79308 0.67 5 321.375 

3_E16 361.03 280.96 79665 0.63 5 320.995 

4_E50 355.79 284.56 79518 0.6 2 320.175 

E15 364.32 275.75 78903 0.65 3 320.035 

4_E11 373.72 265.93 78054 0.7 2 319.825 

3_E58 423.45 210.59 70039 0.87 2 317.02 

4_E13 357.09 268.43 75285 0.66 2 312.76 

4_E5 369.69 252.06 73187 0.73 2 310.875 

3_E56 356.44 258.5 72368 0.69 5 307.47 

E70 315.47 294.71 73021 0.36 6 305.09 

4_E17 336.63 266.07 70346 0.61 2 301.35 

E66 353.69 247.64 68792 0.71 1 300.665 

E2 364.88 234.11 67091 0.77 5 299.495 

E68 296.4 292.46 68082 0.16 2 294.43 

2_E14 318.66 267.28 66893 0.54 1 292.97 

4_E4 304.43 277.25 66289 0.41 2 290.84 

4_E32 323.62 256.3 65144 0.61 2 289.96 

E72 328.09 248.36 63997 0.65 5 288.225 

4_E45 348.69 220.85 60482 0.77 2 284.77 

E86 342.44 223.8 60191 0.76 5 283.12 

E85 287.72 271.41 61331 0.33 2 279.565 

E9 348.18 207.99 56875 0.8 1 278.085 

E84 286.55 235.26 52948 0.57 2 260.905 

E77 308.36 211.01 51104 0.73 1 259.685 

E3 268.67 228.95 48313 0.52 5 248.81 

E11 274.85 214.61 46326 0.62 1 244.73 

4_E44 255.91 216.19 43452 0.54 2 236.05 

2_E32 244.94 184.99 35587 0.66 5 214.965 
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W102-2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

2_E35 1587.78 1329.69 1658169 0.55 5 1458.735 

2_E51 1778.01 1123.32 1568649 0.78 6 1450.665 

3_E70 1502.21 1061.94 1252917 0.71 6 1282.075 

2_E1 1195.33 1131.62 1062369 0.32 5 1163.475 

2_E46 1109.78 1073.74 935899 0.25 5 1091.76 

4_E34 1567.47 587.38 723116 0.93 7 1077.425 

3_E11 1350.12 775.29 822105 0.82 5 1062.705 

3_E2 1098.01 961.49 829158 0.48 6 1029.75 

E20 1076.83 953.1 806075 0.47 5 1014.965 

2_E32 1018.02 944.45 755139 0.37 6 981.235 

2_E10 1228.57 725.88 700411 0.81 6 977.225 

E1 1169.31 784.61 720566 0.74 6 976.96 

4_E18 1032.24 920.45 746224 0.45 5 976.345 

2_E2 1104.39 848.02 735558 0.64 6 976.205 

2_E36 1103.04 831.29 720170 0.66 6 967.165 

3_E79 1215.33 708.44 676224 0.81 6 961.885 

3_E42 977.98 943.76 724902 0.26 5 960.87 

4_E26 1077.71 827.3 700254 0.64 5 952.505 

2_E18 1077.48 824.18 697469 0.64 6 950.83 

4_E11 1070.08 820.33 689435 0.64 5 945.205 

2_E40 976.76 911.53 699272 0.36 6 944.145 

4_E13 1012.21 868.35 690331 0.51 5 940.28 

3_E65 1044.68 813.27 667284 0.63 5 928.975 

2_E7 932.83 884.89 648314 0.32 5 908.86 

3_E10 985.34 829.56 641984 0.54 5 907.45 

3_E71 939.86 861.79 636146 0.4 6 900.825 

3_E78 1444.28 350.52 397603 0.97 7 897.4 

3_E13 946.74 844.1 627650 0.45 5 895.42 

3_E45 1036.88 725.48 590805 0.71 6 881.18 

2_E16 911.14 847.51 606483 0.37 5 879.325 

3_E32 976.88 781.07 599263 0.6 6 878.975 

E51 912.92 829.28 594603 0.42 2 871.1 

2_E45 1001.15 740.27 582077 0.67 6 870.71 

E15 889.92 844.22 590060 0.32 5 867.07 

E8 993.76 735.39 573975 0.67 5 864.575 

E22 874.92 847.84 582605 0.25 5 861.38 

E36 883.33 821.11 569655 0.37 5 852.22 
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4_E29 970.77 721.37 550005 0.67 5 846.07 

3_E60 865.66 824.61 560645 0.3 5 845.135 

E47 1084.59 602.29 513050 0.83 5 843.44 

3_E28 976.16 710.05 544381 0.69 6 843.105 

E37 847.49 815.35 542712 0.27 4 831.42 

E6 918.34 742.8 535759 0.59 2 830.57 

2_E12 873.77 787.01 540092 0.43 5 830.39 

4_E22 844.21 815.56 540748 0.26 3 829.885 

2_E33 839.39 817.37 538854 0.23 5 828.38 

4_E47 837.85 806.48 530705 0.27 3 822.165 

E53 853.69 779.21 522447 0.41 5 816.45 

E43 840.94 790.97 522415 0.34 4 815.955 

4_E25 831.44 795.22 519286 0.29 4 813.33 

3_E18 837.51 785.01 516364 0.35 5 811.26 

4_E24 888.28 729.99 509278 0.57 6 809.135 

E48 1000.95 613.61 482388 0.79 5 807.28 

3_E52 819.05 794.83 511303 0.24 3 806.94 

4_E3 832.16 777.06 507867 0.36 6 804.61 

2_E28 829.2 778.85 507226 0.34 5 804.025 

E40 813.4 794.28 507419 0.22 5 803.84 

E52 809.68 778.6 495131 0.27 3 794.14 

3_E76 969.87 617.14 470096 0.77 2 793.505 

2_E37 804.43 780.55 493151 0.24 3 792.49 

E14 867.13 716.78 488155 0.56 3 791.955 

3_E51 885.31 689.24 479243 0.63 2 787.275 

3_E1 782.03 772.97 474758 0.15 5 777.5 

E5 799.24 738.12 463337 0.38 5 768.68 

E39 1011.07 525.29 417124 0.85 6 768.18 

3_E34 866.98 665.44 453118 0.64 6 766.21 

4_E38 812.26 715.92 456719 0.47 6 764.09 

2_E24 786.33 741.52 457952 0.33 5 763.925 

3_E23 847.02 672.91 447648 0.61 6 759.965 

2_E21 786.51 716.76 442762 0.41 5 751.635 

E11 772.45 723.23 438770 0.35 4 747.84 

3_E74 843.87 650.25 430969 0.64 6 747.06 

E24 785.51 708.19 436904 0.43 5 746.85 

3_E58 892.76 595.9 417825 0.74 3 744.33 

3_E19 751.57 730.44 431165 0.24 5 741.005 

E18 772.43 691.01 419212 0.45 6 731.72 

4_E10 766.63 695.5 418768 0.42 4 731.065 

2_E27 764.11 691.19 414801 0.43 5 727.65 
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3_E64 812.48 640.59 408770 0.62 6 726.535 

4_E17 916.51 532.76 383492 0.81 7 724.635 

3_E17 852 589.68 394589 0.72 2 720.84 

2_E55 779.44 658.33 403010 0.54 2 718.885 

E42 790.34 645.73 400826 0.58 3 718.035 

4_E37 923.87 502.04 364283 0.84 2 712.955 

E50 726.58 697.97 398303 0.28 6 712.275 

E54 797.04 620.63 388508 0.63 3 708.835 

2_E14 833.53 584.09 382377 0.71 6 708.81 

2_E17 745.5 671.69 393283 0.43 4 708.595 

2_E39 797.75 615.91 385901 0.64 5 706.83 

2_E23 732.89 667.92 384462 0.41 3 700.405 

3_E36 737.62 659.56 382100 0.45 2 698.59 

4_E48 766.7 630.45 379631 0.57 6 698.575 

3_E67 699.86 695.9 382514 0.11 3 697.88 

3_E82 808.21 582.77 369921 0.69 2 695.49 

E21 812.88 570.79 364413 0.71 2 691.835 

3_E7 768.53 613.77 370474 0.6 6 691.15 

2_E29 765.87 613.66 369123 0.6 6 689.765 

E33 872.25 506.52 346994 0.81 2 689.385 

3_E39 895.94 472.19 332264 0.85 2 684.065 

2_E44 735.08 632.03 364893 0.51 3 683.555 

3_E53 739.53 627.49 364463 0.53 5 683.51 

4_E28 693.59 669.23 364559 0.26 5 681.41 

3_E33 906.11 454.16 323210 0.87 6 680.135 

3_E3 756.39 603.72 358652 0.6 5 680.055 

2_E30 934.74 419.59 308040 0.89 1 677.165 

2_E6 703.91 633.21 350070 0.44 3 668.56 

4_E6 758.32 578 344248 0.65 3 668.16 

E10 688.26 647.85 350199 0.34 5 668.055 

3_E29 848.78 483.77 322498 0.82 6 666.275 

3_E44 866.93 456.86 311066 0.85 6 661.895 

E16 714.66 608.09 341316 0.53 2 661.375 

E38 895.28 421.02 296039 0.88 6 658.15 

4_E45 713.01 600.99 336553 0.54 6 657 

4_E16 685.91 627.69 338144 0.4 6 656.8 

4_E12 690.6 622.96 337889 0.43 4 656.78 

4_E8 704.26 606.55 335497 0.51 5 655.405 

4_E1 776.72 515.64 314556 0.75 4 646.18 

3_E15 646.31 622.63 316055 0.27 3 634.47 

2_E8 771.51 497.06 301188 0.76 6 634.285 
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4_E21 666.36 599.04 313513 0.44 6 632.7 

4_E14 648.79 613.36 312544 0.33 5 631.075 

4_E19 665.33 596.58 311744 0.44 2 630.955 

2_E19 732.5 524.75 301890 0.7 3 628.625 

E25 749.58 504.19 296825 0.74 2 626.885 

E23 738.92 514.03 298316 0.72 3 626.475 

2_E25 665.61 585 305820 0.48 3 625.305 

4_E31 741.32 508.19 295884 0.73 3 624.755 

4_E2 662.74 585.68 304856 0.47 5 624.21 

3_E46 792.89 452.86 282011 0.82 2 622.875 

E32 746.8 497.83 291995 0.75 2 622.315 

E9 669.6 574.79 302281 0.51 5 622.195 

3_E5 639.24 604.82 303654 0.32 3 622.03 

E13 700.94 540.83 297735 0.64 6 620.885 

4_E43 755.3 482.15 286017 0.77 6 618.725 

3_E63 646.49 586.75 297922 0.42 3 616.62 

2_E15 687.43 530.82 286595 0.64 5 609.125 

2_E50 678.65 536.86 286149 0.61 3 607.755 

E46 637.75 573.48 287247 0.44 6 605.615 

3_E21 709.16 493.88 275076 0.72 3 601.52 

3_E40 708.46 494.13 274945 0.72 2 601.295 

3_E8 607.24 593 282813 0.22 3 600.12 

E35 629.5 568.72 281180 0.43 5 599.11 

3_E62 615.11 582.68 281497 0.32 3 598.895 

2_E47 619.12 578.51 281303 0.36 2 598.815 

E34 826.65 362.37 235271 0.9 5 594.51 

3_E57 669.11 513.48 269847 0.64 6 591.295 

4_E49 716.66 464.94 261696 0.76 6 590.8 

E49 660.94 513.53 266574 0.63 5 587.235 

4_E36 622.82 534.62 261518 0.51 2 578.72 

3_E55 594.18 561.6 262079 0.33 6 577.89 

3_E22 616.4 539.05 260965 0.49 5 577.725 

2_E48 680.67 474.73 253788 0.72 6 577.7 

3_E30 663.98 489.12 255073 0.68 3 576.55 

4_E42 819.55 329.55 212122 0.92 5 574.55 

E17 786.53 357.61 220911 0.89 2 572.07 

2_E4 587.98 545.64 251976 0.37 2 566.81 

3_E49 596.65 534.43 250438 0.44 6 565.54 

2_E22 670.13 457.29 240682 0.73 2 563.71 

E19 686.71 440.59 237630 0.77 6 563.65 

2_E38 611.25 513.45 246494 0.54 6 562.35 
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E12 601.45 522.01 246587 0.5 2 561.73 

4_E5 581 541.92 247285 0.36 6 561.46 

4_E35 715.51 403.08 226516 0.83 2 559.295 

3_E73 766.65 344.58 207479 0.89 6 555.615 

3_E26 647.34 463.65 235729 0.7 2 555.495 

3_E72 688.54 410.22 221837 0.8 1 549.38 

4_E9 542.93 535.11 228178 0.17 3 539.02 

E28 550.04 526.52 227454 0.29 2 538.28 

4_E41 617.24 458.35 222199 0.67 6 537.795 

3_E20 590 484.89 224692 0.57 5 537.445 

2_E34 642.53 431.75 217879 0.74 2 537.14 

3_E43 584.62 485.69 223011 0.56 2 535.155 

E44 557.73 511.43 224026 0.4 5 534.58 

3_E48 578.49 490.6 222901 0.53 4 534.545 

2_E31 582.19 482.3 220533 0.56 2 532.245 

3_E59 633.5 420.55 209247 0.75 2 527.025 

3_E37 596.69 453.15 212365 0.65 5 524.92 

3_E38 735.1 310.55 179295 0.91 6 522.825 

E45 564.77 480.09 212950 0.53 2 522.43 

4_E53 563.54 474.29 209925 0.54 6 518.915 

3_E75 601.9 434.98 205625 0.69 3 518.44 

E29 595.83 440.76 206262 0.67 1 518.295 

4_E33 688.19 348.1 188152 0.86 7 518.145 

4_E56 570.69 463.12 207581 0.58 6 516.905 

3_E66 553.11 480.19 208598 0.5 2 516.65 

3_E69 549.97 480.67 207622 0.49 2 515.32 

2_E11 567.46 454.66 202633 0.6 2 511.06 

4_E15 645.75 376 190696 0.81 2 510.875 

4_E55 591.43 430.2 199831 0.69 2 510.815 

2_E5 525.71 488.6 201738 0.37 3 507.155 

2_E53 629.45 381.36 188532 0.8 2 505.405 

4_E23 534.95 474.43 199333 0.46 2 504.69 

3_E81 567.75 434.37 193691 0.64 2 501.06 

4_E51 539.15 453.72 192124 0.54 2 496.435 

3_E9 533.76 452.25 189593 0.53 5 493.005 

2_E26 663.61 319.29 166413 0.88 3 491.45 

3_E27 583.95 396.24 181729 0.73 3 490.095 

2_E52 535.47 443.73 186616 0.56 2 489.6 

E41 602.45 361.66 171123 0.8 2 482.055 

2_E3 559.73 401.64 176567 0.7 3 480.685 

E26 529.52 423.36 176066 0.6 2 476.44 
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4_E44 530.16 421.89 175669 0.61 2 476.025 

4_E20 489.52 449.54 172832 0.4 2 469.53 

3_E80 574.53 354.69 160051 0.79 2 464.61 

4_E27 491.55 435.59 168167 0.46 3 463.57 

4_E32 610.7 307.3 147395 0.86 6 459 

4_E7 505.91 411.79 163623 0.58 2 458.85 

E2 580.23 333.62 152034 0.82 2 456.925 

3_E50 467.63 445.57 163647 0.3 2 456.6 

2_E49 513.89 396.68 160102 0.64 2 455.285 

3_E14 519.45 379.79 154945 0.68 2 449.62 

3_E54 623.36 272.47 133396 0.9 3 447.915 

2_E13 501.55 391.56 154245 0.62 2 446.555 

4_E40 525.57 364.8 150586 0.72 2 445.185 

2_E42 562.43 326.98 144438 0.81 2 444.705 

E30 484.62 404.65 154018 0.55 3 444.635 

2_E20 480 406.46 153234 0.53 3 443.23 

4_E54 553.8 332.46 144603 0.8 6 443.13 

3_E31 477.27 407.89 152896 0.52 5 442.58 

3_E68 482.24 391.27 148196 0.58 6 436.755 

3_E41 450.59 416.5 147397 0.38 2 433.545 

3_E12 515.77 350.97 142171 0.73 2 433.37 

E31 469.38 388.74 143307 0.56 3 429.06 

3_E56 428.6 428.23 144151 0.04 2 428.415 

E27 537.98 313.79 132588 0.81 2 425.885 

4_E4 463.31 378.78 137833 0.58 2 421.045 

3_E77 459.31 381.88 137758 0.56 6 420.595 

3_E35 442.09 397.63 138064 0.44 2 419.86 

2_E9 432.45 402.4 136674 0.37 2 417.425 

2_E41 423.04 406.45 135043 0.28 3 414.745 

E4 515.35 306.66 124121 0.8 5 411.005 

3_E61 427.26 366.81 123089 0.51 2 397.035 

2_E54 430.23 363.35 122777 0.54 2 396.79 

4_E50 425.49 361.07 120662 0.53 3 393.28 

E55 489.06 296.66 113950 0.8 3 392.86 

E7 451.99 329.62 117015 0.68 5 390.805 

E3 416.72 357.91 117141 0.51 2 387.315 

3_E4 433.71 316 107641 0.68 2 374.855 

2_E43 415.18 328.36 107073 0.61 3 371.77 

4_E30 405.67 328.82 104765 0.59 3 367.245 

4_E39 400.51 324.05 101933 0.59 2 362.28 

3_E16 373.31 342.1 100302 0.4 3 357.705 
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4_E46 442.1 246.86 85718 0.83 2 344.48 

3_E6 385.34 303.56 91872 0.62 2 344.45 

3_E47 380.67 304.94 91172 0.6 2 342.805 

2_E56 353.49 255.23 70860 0.69 2 304.36 

3_E24 355.53 251.34 70182 0.71 3 303.435 

4_E52 367.83 194.54 56202 0.85 2 281.185 

3_E25 294.91 250.87 58107 0.53 2 272.89 

 

W104-3A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

3_E16 1536.1 663.55 800537 0.9 7 1099.825 

2_E11 1084.54 915.22 779579 0.54 5 999.88 

E9 995.24 881.83 689289 0.46 5 938.535 

E22 897.59 845.22 595855 0.34 5 871.405 

3_E32 992.79 707.08 551335 0.7 6 849.935 

3_E24 1017.2 642.31 513145 0.78 2 829.755 

E11 838.3 797.34 524969 0.31 5 817.82 

E30 854.34 735.28 493368 0.51 5 794.81 

2_E25 801.66 720.75 453803 0.44 5 761.205 

E33 803.5 712.99 449943 0.46 4 758.245 

E23 820.76 689.14 444236 0.54 5 754.95 

2_E12 759.14 700.65 417743 0.38 5 729.895 

3_E55 796.64 622.21 389303 0.62 6 709.425 

E20 836.22 573.03 376350 0.73 6 704.625 

3_E51 936.81 463.76 341219 0.87 6 700.285 

3_E54 857.43 535.29 360480 0.78 6 696.36 

E26 774.01 612.89 372580 0.61 5 693.45 

2_E24 895.06 486.2 341789 0.84 3 690.63 

3_E8 787.35 571.7 353528 0.69 6 679.525 

3_E45 944.62 413.61 306857 0.9 5 679.115 

3_E53 858.97 494.18 333393 0.82 6 676.575 

3_E28 811.76 532.14 339269 0.76 6 671.95 

3_E56 728.23 610.73 349311 0.54 5 669.48 

E3 804.74 523.12 330632 0.76 6 663.93 

3_E17 839.73 446.15 294246 0.85 6 642.94 

2_E7 829.19 452.85 294913 0.84 2 641.02 

E29 810.43 471.25 299951 0.81 6 640.84 

E6 708.56 563.65 313671 0.61 4 636.105 

3_E44 690.83 578.95 314124 0.55 5 634.89 

2_E4 743.33 518.4 302650 0.72 6 630.865 
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3_E38 711.12 550.53 307479 0.63 3 630.825 

2_E23 764.26 495.68 297530 0.76 6 629.97 

E25 728.11 518.68 296611 0.7 6 623.395 

3_E6 694.72 542.46 295983 0.62 3 618.59 

E19 837.55 390.2 256677 0.88 6 613.875 

3_E29 654.65 570.56 293363 0.49 3 612.605 

3_E9 633.12 582.18 289491 0.39 6 607.65 

E32 775.13 436.77 265898 0.83 6 605.95 

E34 606.89 603.97 287885 0.1 3 605.43 

3_E26 700.84 507.05 279099 0.69 2 603.945 

3_E46 637.67 547.11 274008 0.51 3 592.39 

2_E8 681.83 502.94 269332 0.68 6 592.385 

3_E31 717.57 454.06 255899 0.77 3 585.815 

E1 642.72 525.49 265263 0.58 5 584.105 

2_E22 681.75 482.95 258596 0.71 6 582.35 

E36 677.91 477.7 254340 0.71 3 577.805 

2_E15 650.6 504.89 257989 0.63 4 577.745 

3_E7 693.48 460.89 251028 0.75 6 577.185 

3_E5 620.78 532.41 259584 0.51 6 576.595 

E31 589.9 532.51 246715 0.43 3 561.205 

E35 679.67 441.19 235513 0.76 6 560.43 

2_E2 675.41 429.97 228082 0.77 6 552.69 

3_E42 677.55 414.95 220814 0.79 5 546.25 

3_E57 555.49 502.4 219189 0.43 5 528.945 

3_E61 574.22 473.32 213463 0.57 5 523.77 

2_E16 567.2 478.32 213079 0.54 3 522.76 

2_E5 571.61 466.57 209464 0.58 1 519.09 

2_E21 578.54 446.7 202975 0.64 3 512.62 

2_E26 716.13 308.52 173527 0.9 6 512.325 

3_E23 748.98 263.06 154743 0.94 2 506.02 

3_E50 532.19 470.17 196523 0.47 5 501.18 

3_E33 653.39 345.42 177260 0.85 6 499.405 

3_E58 650.15 342.92 175104 0.85 3 496.535 

3_E18 558.18 434.56 190511 0.63 6 496.37 

2_E13 543.45 443.12 189135 0.58 3 493.285 

E28 501.88 468.4 184630 0.36 2 485.14 

E15 507.33 442.93 176487 0.49 5 475.13 

3_E30 592.35 355.42 165351 0.8 3 473.885 

E18 506.37 440.43 175162 0.49 2 473.4 

E37 530.29 412.29 171712 0.63 5 471.29 

E38 527.23 385.08 159456 0.68 3 456.155 
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E2 523.52 379.68 156114 0.69 2 451.6 

3_E10 489.85 408.88 157307 0.55 5 449.365 

3_E40 489.25 405.95 155988 0.56 1 447.6 

3_E47 480.88 397.47 150115 0.56 2 439.175 

2_E14 467.69 390.42 143412 0.55 6 429.055 

3_E11 422.78 408.26 135564 0.26 1 415.52 

2_E28 557.73 273.25 119695 0.87 1 415.49 

E10 429.67 389.33 131384 0.42 1 409.5 

3_E34 494.92 318.88 123950 0.76 2 406.9 

E5 451.75 354.53 125786 0.62 1 403.14 

3_E60 414.94 367.78 119859 0.46 3 391.36 

E27 468.54 311.25 114538 0.75 3 389.895 

3_E19 399.54 376.37 118104 0.34 1 387.955 

2_E18 460.03 314.73 113714 0.73 5 387.38 

2_E17 462.74 306.44 111371 0.75 5 384.59 

E16 498.15 266.97 104453 0.84 6 382.56 

2_E6 434.33 318.44 108625 0.68 3 376.385 

3_E37 455.6 294.54 105394 0.76 3 375.07 

3_E59 457.65 274.07 98510 0.8 1 365.86 

2_E1 391.49 332.25 102159 0.53 6 361.87 

E7 410.75 308.87 99641 0.66 3 359.81 

3_E41 410.08 307.09 98907 0.66 1 358.585 

3_E48 432.51 273.17 92793 0.78 2 352.84 

3_E1 373.57 320.2 93947 0.52 4 346.885 

2_E19 376.63 316.19 93530 0.54 2 346.41 

3_E39 375.66 315.55 93102 0.54 2 345.605 

3_E20 411.82 277.62 89794 0.74 1 344.72 

3_E27 370.58 313.08 91122 0.54 2 341.83 

3_E35 485.34 186.04 70915 0.92 2 335.69 

3_E22 340.13 330.49 88288 0.24 2 335.31 

2_E27 338.66 330.7 87961 0.22 1 334.68 

2_E3 359.49 301.15 85027 0.55 5 330.32 

3_E52 406.68 252.33 80594 0.78 1 329.505 

3_E21 363.71 292.28 83491 0.6 1 327.995 

3_E36 390.64 260.49 79921 0.75 5 325.565 

2_E20 339.8 310.46 82855 0.41 1 325.13 

3_E12 359.92 285.6 80736 0.61 3 322.76 

E17 412.34 227.09 73543 0.83 3 319.715 

3_E49 331.8 298.32 77741 0.44 1 315.06 

E4 321.04 304.26 76719 0.32 2 312.65 

E24 370.05 250.73 72871 0.74 2 310.39 
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3_E25 354.28 263.87 73422 0.67 1 309.075 

E14 330.83 284.28 73864 0.51 2 307.555 

3_E43 355.09 250.86 69963 0.71 2 302.975 

3_E4 337.49 259.09 68675 0.64 3 298.29 

3_E14 369.75 224.54 65206 0.79 2 297.145 

E13 296.3 293.32 68259 0.14 1 294.81 

3_E2 353.6 219.45 60944 0.78 3 286.525 

3_E13 399.54 167.26 52484 0.91 2 283.4 

E8 291.3 265.26 60688 0.41 6 278.28 

3_E15 329.14 222.83 57602 0.74 7 275.985 

E12 293.21 247.23 56934 0.54 4 270.22 

3_E3 297.71 234.97 54942 0.61 1 266.34 

E21 255.8 206.89 41565 0.59 5 231.345 

2_E9 227.62 201.13 35957 0.47 1 214.375 

2_E10 235.57 187.23 34640 0.61 2 211.4 

 

W94-10 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

3_E69 1433.11 1211.45 1363561 0.53 6 1322.28 

E22 1414.65 921.18 1023494 0.76 6 1167.915 

4_E1 1199.2 1051.56 990411 0.48 6 1125.38 

4_E67 1222.37 973.8 934889 0.6 7 1098.085 

E18 1379.49 692.68 750482 0.86 7 1036.085 

E1 1056.82 995.05 825918 0.34 5 1025.935 

E25 1025.04 931.84 750190 0.42 5 978.44 

3_E42 1005.47 906.84 716122 0.43 5 956.155 

4_E45 1002.62 906.12 713528 0.43 5 954.37 

4_E27 1038.32 869.33 708934 0.55 6 953.825 

2_E35 993.1 894.01 697310 0.44 5 943.555 

3_E54 1061.94 816.89 681318 0.64 6 939.415 

2_E24 1055.72 822.96 682371 0.63 5 939.34 

3_E8 1030.72 781.47 632620 0.65 6 906.095 

3_E58 960.91 849.95 641449 0.47 5 905.43 

E3 895.51 843.05 592945 0.34 6 869.28 

E21 890.86 844.08 590591 0.32 6 867.47 

3_E30 1038.67 680.64 555244 0.76 6 859.655 

4_E22 933.29 782.73 573746 0.54 6 858.01 

2_E36 1125.46 548.32 484680 0.87 7 836.89 

E2 884.32 785.04 545246 0.46 6 834.68 

3_E68 936.1 729.88 536618 0.63 6 832.99 



166 
 

3_E9 918.04 736.28 530879 0.6 3 827.16 

4_E66 902.03 750.3 531552 0.56 5 826.165 

2_E43 852.12 774.44 518292 0.42 4 813.28 

4_E37 925.9 699.75 508860 0.65 5 812.825 

3_E55 886.03 738.34 513804 0.55 4 812.185 

3_E28 853.65 768.25 515080 0.44 5 810.95 

4_E68 826.92 773.34 502253 0.35 2 800.13 

3_E29 931.93 661.11 483890 0.7 6 796.52 

3_E51 856.41 731.04 491711 0.52 5 793.725 

4_E35 806.98 737.93 467701 0.4 5 772.455 

3_E41 858.82 683.8 461232 0.61 6 771.31 

4_E59 851.37 683.7 457166 0.6 6 767.535 

4_E36 791.63 717.94 446374 0.42 4 754.785 

2_E23 783.77 702.28 432304 0.44 5 743.025 

2_E31 875.7 599.12 412059 0.73 6 737.41 

E17 750.73 719.6 424293 0.28 5 735.165 

4_E41 953.3 514.32 385080 0.84 5 733.81 

3_E7 784.98 676.47 417057 0.51 5 730.725 

E13 896.08 550.06 387119 0.79 3 723.07 

2_E39 755.15 686.85 407366 0.42 6 721 

2_E44 851.83 582.07 389420 0.73 6 716.95 

2_E21 736.89 690.49 399623 0.35 6 713.69 

4_E9 888.81 532.4 371657 0.8 6 710.605 

E32 979.45 424.08 326231 0.9 5 701.765 

E24 816.04 584.16 374399 0.7 5 700.1 

3_E37 1046.83 343.26 282225 0.94 7 695.045 

4_E28 816.19 570.17 365497 0.72 7 693.18 

2_E34 822.28 547.53 353606 0.75 6 684.905 

2_E45 774.13 583.38 354693 0.66 6 678.755 

E27 716.7 632.75 356168 0.47 3 674.725 

3_E15 895.46 452.54 318269 0.86 3 674 

4_E50 709.81 634.51 353732 0.45 6 672.16 

E30 712.18 630.26 352533 0.47 3 671.22 

3_E56 740.88 593.08 345110 0.6 3 666.98 

E29 909.76 404.42 288964 0.9 6 657.09 

4_E38 791.11 515.87 320529 0.76 6 653.49 

3_E62 799.01 502.7 315463 0.78 6 650.855 

3_E44 656.27 645.39 332659 0.18 3 650.83 

3_E11 677.28 618.56 329034 0.41 5 647.92 

3_E14 649.68 627.95 320414 0.26 2 638.815 

3_E71 776.92 496.41 302904 0.77 6 636.665 
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4_E58 802.39 469.33 295771 0.81 5 635.86 

3_E32 651.59 611.58 312983 0.35 5 631.585 

E19 686.92 575.81 310654 0.55 5 631.365 

2_E32 667.77 592.55 310771 0.46 5 630.16 

2_E49 862.75 390.33 264490 0.89 3 626.54 

2_E41 641.62 609.47 307130 0.31 1 625.545 

E8 753.09 491.22 290546 0.76 6 622.155 

4_E69 868.22 374.77 255556 0.9 2 621.495 

3_E38 654.42 581.7 298983 0.46 5 618.06 

E15 643.03 587.04 296473 0.41 5 615.035 

4_E31 713.21 509.28 285275 0.7 6 611.245 

3_E57 625.45 588.05 288866 0.34 3 606.75 

2_E48 651.57 554.5 283759 0.53 6 603.035 

3_E12 683.69 518.02 278163 0.65 3 600.855 

3_E43 622.68 579.01 283164 0.37 5 600.845 

3_E59 632.03 568.45 282174 0.44 6 600.24 

E6 674.59 524.19 277729 0.63 6 599.39 

3_E52 687.74 509.33 275112 0.67 3 598.535 

2_E38 658.22 538.4 278336 0.58 3 598.31 

4_E23 705.07 490.21 271459 0.72 5 597.64 

E7 764.18 428.1 256938 0.83 1 596.14 

2_E25 705.15 479.85 265753 0.73 2 592.5 

4_E25 673.27 509.29 269308 0.65 6 591.28 

2_E28 627.05 554.68 273175 0.47 6 590.865 

E14 620.45 555.96 270919 0.44 5 588.205 

3_E60 798.58 377.83 236977 0.88 6 588.205 

4_E73 598.81 574.13 270014 0.28 6 586.47 

2_E4 662.9 494.99 257710 0.67 6 578.945 

2_E10 621.68 532.87 260186 0.52 3 577.275 

4_E21 614.1 536.27 258653 0.49 3 575.185 

3_E45 607.35 542.58 258818 0.45 3 574.965 

4_E47 635.02 514.21 256459 0.59 3 574.615 

4_E61 621.32 515.56 251589 0.56 2 568.44 

3_E27 578.46 549.51 249657 0.31 5 563.985 

4_E26 591.29 532.29 247196 0.44 6 561.79 

2_E27 592.28 525.38 244398 0.46 3 558.83 

3_E49 762.08 341.03 204119 0.89 2 551.555 

2_E30 638.18 460.91 231022 0.69 6 549.545 

2_E1 579.63 515.11 234497 0.46 6 547.37 

3_E46 574.25 500.05 225533 0.49 3 537.15 

2_E22 584.16 485.46 222727 0.56 4 534.81 
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3_E25 596.56 466.8 218710 0.62 6 531.68 

4_E56 645 416.71 211100 0.76 6 530.855 

E20 581.36 470.26 214724 0.59 2 525.81 

4_E52 684.61 365.18 196357 0.85 5 524.895 

3_E35 606.24 438.83 208942 0.69 2 522.535 

E16 542.21 496.16 211289 0.4 3 519.185 

4_E64 612.98 417.5 200998 0.73 2 515.24 

2_E40 803.04 223.22 140789 0.96 7 513.13 

4_E70 635.48 383.43 191371 0.8 3 509.455 

E11 526.94 491.68 203486 0.36 3 509.31 

4_E72 610.73 407.4 195417 0.74 6 509.065 

E4 646.86 365.69 185788 0.82 1 506.275 

4_E39 518.5 490.43 199717 0.32 2 504.465 

2_E33 562.61 442.76 195644 0.62 7 502.685 

3_E1 614.3 387.95 187174 0.78 1 501.125 

4_E49 628.68 370.82 183100 0.81 3 499.75 

3_E13 581.48 402.07 183621 0.72 1 491.775 

3_E47 504.01 476.81 188746 0.32 4 490.41 

2_E7 530.83 446.27 186056 0.54 2 488.55 

4_E32 565.17 406.91 180618 0.69 3 486.04 

4_E55 666.44 296.46 155173 0.9 6 481.45 

2_E20 622.8 337.15 164915 0.84 2 479.975 

2_E29 582.97 374.82 171615 0.77 6 478.895 

4_E2 498.31 453.49 177486 0.41 3 475.9 

E26 561.91 384.55 169711 0.73 2 473.23 

3_E10 545.28 398.61 170710 0.68 1 471.945 

3_E50 554.15 387.32 168571 0.72 2 470.735 

2_E50 557.76 381.64 167184 0.73 3 469.7 

3_E75 500.99 437.28 172062 0.49 6 469.135 

4_E46 478.24 447.31 168014 0.35 6 462.775 

E45 476.23 449.04 167956 0.33 6 462.635 

4_E44 530.39 390.77 162782 0.68 3 460.58 

2_E37 530.35 387.15 161264 0.68 5 458.75 

4_E53 497.03 420.04 163966 0.53 6 458.535 

4_E20 483.51 416.43 158138 0.51 2 449.97 

4_E71 666.19 227.34 118948 0.94 7 446.765 

2_E5 573.6 319.1 143755 0.83 6 446.35 

3_E65 454.33 434.95 155202 0.29 6 444.64 

3_E48 460.58 415.56 150327 0.43 6 438.07 

E33 521.92 352.42 144460 0.74 3 437.17 

2_E8 490.68 381.59 147059 0.63 1 436.135 
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4_E17 474.77 396.42 147817 0.55 5 435.595 

3_E23 448.1 422.6 148729 0.33 6 435.35 

3_E70 514.23 353.67 142841 0.73 2 433.95 

3_E61 544.51 320.92 137242 0.81 6 432.715 

3_E33 457.31 403.15 144797 0.47 3 430.23 

3_E64 438.37 413.22 142269 0.33 6 425.795 

4_E43 483.92 361.26 137306 0.67 3 422.59 

2_E18 529.1 315.63 131161 0.8 6 422.365 

2_E6 462.74 379.01 137747 0.57 2 420.875 

4_E4 425.12 415.96 138882 0.21 5 420.54 

4_E65 432.5 395.78 134443 0.4 4 414.14 

2_E9 446.56 379.98 133269 0.53 6 413.27 

3_E20 449.45 373.04 131684 0.56 2 411.245 

4_E51 489.55 329.76 126792 0.74 3 409.655 

4_E75 432.29 383.25 130121 0.46 2 407.77 

E38 456.85 357.61 128313 0.62 2 407.23 

4_E74 478.49 331.05 124412 0.72 2 404.77 

E47 450.62 358.8 126987 0.6 1 404.71 

4_E57 414.35 387.31 126043 0.36 3 400.83 

4_E18 510.93 289.22 116060 0.82 2 400.075 

3_E21 487.38 311.55 119257 0.77 4 399.465 

E35 460.71 334.52 121044 0.69 1 397.615 

4_E48 543.68 251.21 107267 0.89 3 397.445 

E40 557.58 234.65 102759 0.91 2 396.115 

3_E6 423.07 367.85 122228 0.49 1 395.46 

4_E12 444.16 343.47 119816 0.63 6 393.815 

2_E13 450.1 337.19 119198 0.66 3 393.645 

E43 485.6 299.31 114153 0.79 2 392.455 

2_E16 422.98 359.77 119519 0.53 2 391.375 

4_E60 463.78 318.21 115910 0.73 2 390.995 

E42 451.54 325.63 115480 0.69 2 388.585 

E39 439.43 330.94 114217 0.66 1 385.185 

E31 441.12 326.53 113126 0.67 1 383.825 

4_E3 409.33 355.5 114290 0.5 3 382.415 

3_E66 417.61 345.72 113391 0.56 3 381.665 

3_E39 427.63 331.41 111306 0.63 2 379.52 

3_E36 427.01 331.64 111222 0.63 4 379.325 

E46 508 250.33 99876 0.87 2 379.165 

4_E62 436.18 319.1 109318 0.68 2 377.64 

E10 399.67 346.85 108878 0.5 2 373.26 

E41 393.55 343.55 106189 0.49 5 368.55 
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3_E22 435.42 300.02 102600 0.72 2 367.72 

4_E63 432.94 296.78 100912 0.73 2 364.86 

E28 389.11 337.44 103122 0.5 5 363.275 

E44 478.68 244.85 92051 0.86 2 361.765 

4_E30 436.93 284.11 97496 0.76 6 360.52 

2_E12 415.4 305.12 99549 0.68 1 360.26 

2_E15 379.08 340.84 101477 0.44 5 359.96 

3_E19 363.16 352.94 100666 0.24 1 358.05 

2_E26 398.04 309.92 96886 0.63 1 353.98 

2_E14 379.81 320.59 95633 0.54 1 350.2 

3_E73 395.46 304.89 94695 0.64 5 350.175 

2_E19 380.16 320.18 95598 0.54 1 350.17 

4_E11 388.41 311.37 94986 0.6 2 349.89 

4_E33 465.13 234.02 85491 0.86 7 349.575 

4_E19 400.9 294.5 92727 0.68 2 347.7 

E5 403.89 289.98 91986 0.7 1 346.935 

4_E16 360.4 332.04 93985 0.39 3 346.22 

4_E42 384.6 304.87 92089 0.61 2 344.735 

4_E15 423.51 262.98 87473 0.78 2 343.245 

E9 386.32 295.61 89693 0.64 3 340.965 

2_E2 360.12 311.51 88106 0.5 1 335.815 

3_E26 374.83 288.98 85073 0.64 2 331.905 

2_E11 340.95 319.32 85508 0.35 3 330.135 

2_E3 413.52 244.84 79520 0.81 1 329.18 

E12 378.18 278.25 82645 0.68 7 328.215 

4_E5 365.98 288.48 82923 0.62 3 327.23 

3_E72 337.56 315.85 83737 0.35 2 326.705 

2_E47 366.59 284.72 81975 0.63 2 325.655 

3_E31 336.52 307.42 81253 0.41 3 321.97 

3_E63 340.26 303.37 81072 0.45 3 321.815 

3_E53 360.03 280.27 79253 0.63 6 320.15 

E23 356.09 283.23 79211 0.61 2 319.66 

E37 379.7 258.2 77000 0.73 2 318.95 

3_E67 341.96 273.68 73503 0.6 3 307.82 

4_E24 358.48 254.79 71738 0.7 2 306.635 

3_E40 392.46 211.26 65117 0.84 2 301.86 

E48 319.54 280.25 70333 0.48 3 299.895 

4_E34 360.29 226.79 64175 0.78 2 293.54 

E34 309.94 271.75 66149 0.48 1 290.845 

2_E17 312.9 256.42 63015 0.57 1 284.66 

3_E4 346.57 219.11 59641 0.77 1 282.84 
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3_E24 320.68 239.2 60245 0.67 1 279.94 

2_E46 284.09 274.64 61279 0.26 2 279.365 

3_E5 290.23 264.04 60187 0.42 1 277.135 

3_E3 295.56 254.82 59152 0.51 4 275.19 

3_E34 313.2 232.68 57236 0.67 2 272.94 

E36 297.64 243.38 56893 0.58 1 270.51 

3_E16 304.95 228.75 54789 0.66 2 266.85 

4_E54 324 205.97 52415 0.77 3 264.985 

2_E42 262.32 238.18 49072 0.42 2 250.25 

 

X21-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E3 1208.08 720.38 683507 0.8 7 964.23 

4_E36 1033.32 766.43 622010 0.67 6 899.875 

2_E9 1444.1 291.04 330093 0.98 7 867.57 

4_E7 916.28 815.1 586577 0.46 4 865.69 

2_E26 1021.24 701.15 562376 0.73 3 861.195 

3_E8 894.5 766.78 538687 0.51 5 830.64 

E42 1241.46 391.92 382134 0.95 6 816.69 

4_E19 858.17 645.5 435071 0.66 7 751.835 

2_E33 1008.37 489.01 387281 0.87 6 748.69 

4_E27 754.05 726.97 430532 0.27 4 740.51 

4_E26 804.62 671.45 424321 0.55 6 738.035 

3_E27 766.33 704.32 423911 0.39 2 735.325 

2_E6 730.74 722.15 414462 0.15 2 726.445 

2_E14 818.83 596.61 383683 0.68 3 707.72 

E33 944.31 464.34 344382 0.87 3 704.325 

3_E28 1008.13 392.83 311033 0.92 7 700.48 

3_E34 702.29 686.22 378504 0.21 5 694.255 

4_E29 790.97 595.24 369776 0.66 2 693.105 

2_E34 713.93 642.49 360258 0.44 5 678.21 

4_E3 809.38 541.8 344411 0.74 6 675.59 

E15 706.16 644.52 357464 0.41 6 675.34 

2_E28 854.15 493.19 330852 0.82 3 673.67 

2_E31 737.53 606.5 351318 0.57 6 672.015 

E12 687.74 654.83 353708 0.31 6 671.285 

E14 789.25 546.17 338560 0.72 6 667.71 

4_E31 826.21 470.75 305468 0.82 7 648.48 

3_E19 724.07 547.43 311316 0.65 5 635.75 

3_E25 955.61 315.45 236758 0.94 2 635.53 
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E24 795.49 453.55 283366 0.82 7 624.52 

4_E1 665.35 577.1 301572 0.5 6 621.225 

4_E30 758.51 473.02 281791 0.78 6 615.765 

4_E32 646.11 575.64 292109 0.45 5 610.875 

E38 650.56 556.21 284196 0.52 6 603.385 

2_E37 748.25 455.27 267550 0.79 2 601.76 

E32 816.35 378.36 242589 0.89 7 597.355 

4_E16 739.02 441.91 256494 0.8 7 590.465 

4_E21 659 512.49 265252 0.63 5 585.745 

E4 593.17 576.09 268385 0.24 5 584.63 

2_E11 750.56 417.41 246060 0.83 7 583.985 

3_E20 636.14 531.24 265416 0.55 3 583.69 

3_E32 761.49 404.23 241763 0.85 3 582.86 

3_E24 727.16 408.36 233220 0.83 6 567.76 

3_E29 571.84 561.71 252277 0.19 6 566.775 

E9 579.8 526.05 239550 0.42 5 552.925 

4_E28 674.97 428.12 226954 0.77 6 551.545 

4_E5 696.9 389.98 213452 0.83 3 543.44 

2_E10 617.94 463.32 224862 0.66 6 540.63 

4_E25 612.95 445.17 214310 0.69 2 529.06 

4_E33 554.48 501.58 218432 0.43 5 528.03 

2_E36 567.54 474.48 211496 0.55 2 521.01 

4_E13 542.64 498.79 212579 0.39 6 520.715 

E25 590.71 448.62 208135 0.65 3 519.665 

3_E30 583.03 434.65 199033 0.67 5 508.84 

2_E21 513.7 498.57 201150 0.24 5 506.135 

3_E2 513.23 497.47 200525 0.25 5 505.35 

4_E40 741.8 261.51 152361 0.94 7 501.655 

3_E10 542.47 459.3 195688 0.53 2 500.885 

E35 548.62 444.68 191605 0.59 5 496.65 

2_E29 512.87 477.98 192531 0.36 3 495.425 

3_E1 593.89 382.73 178519 0.76 7 488.31 

3_E33 491.61 477.04 184193 0.24 3 484.325 

2_E23 525.04 442.16 182332 0.54 6 483.6 

4_E39 628.31 311.05 153495 0.87 2 469.68 

4_E18 512.92 425.25 171309 0.56 2 469.085 

2_E27 533.99 388.07 162757 0.69 3 461.03 

E26 527.45 384.28 159190 0.68 2 455.865 

2_E24 522.03 387.15 158732 0.67 7 454.59 

4_E20 484.93 421.11 160385 0.5 3 453.02 

4_E2 475.23 423.89 158215 0.45 4 449.56 
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2_E35 461.7 423.34 153510 0.4 2 442.52 

E10 475.36 404.27 150933 0.53 2 439.815 

2_E32 560.03 307.77 135374 0.84 3 433.9 

4_E12 469.78 397.26 146575 0.53 3 433.52 

2_E22 463.18 394.65 143566 0.52 2 428.915 

E27 482.51 372.01 140977 0.64 2 427.26 

4_E6 451.39 401.78 142439 0.46 2 426.585 

E44 597.37 252.79 118604 0.91 7 425.08 

E5 631.48 217.24 107742 0.94 6 424.36 

E16 504.87 334.85 132775 0.75 3 419.86 

3_E22 542.61 279.45 119093 0.86 3 411.03 

4_E10 544.25 264.97 113262 0.87 1 404.61 

3_E31 440.48 367.74 127220 0.55 3 404.11 

4_E17 471.26 330.97 122500 0.71 5 401.115 

2_E5 459.54 341.12 123120 0.67 6 400.33 

E19 560.91 239.1 105331 0.9 7 400.005 

3_E26 412.54 383.85 124370 0.37 2 398.195 

4_E37 493.41 298.2 115560 0.8 3 395.805 

4_E4 450.38 339.2 119984 0.66 2 394.79 

E37 472.36 314.92 116835 0.75 2 393.64 

3_E36 483.39 303.37 115177 0.78 2 393.38 

3_E35 398.06 383.79 119985 0.27 3 390.925 

4_E35 460.63 315.37 114093 0.73 3 388 

2_E16 542.25 232.94 99205 0.9 2 387.595 

3_E14 439.38 332.31 114675 0.65 1 385.845 

2_E30 480.44 289.71 109318 0.8 5 385.075 

E43 490.39 273.65 105396 0.83 6 382.02 

E13 416.9 345.25 113046 0.56 6 381.075 

3_E4 400.33 355.03 111628 0.46 6 377.68 

E28 424.66 329.71 109970 0.63 2 377.185 

E39 477.75 273.14 102488 0.82 6 375.445 

E6 455.98 294.5 105468 0.76 2 375.24 

E45 407.43 339.08 108504 0.55 3 373.255 

3_E21 395.79 348.9 108456 0.47 3 372.345 

2_E1 404.22 340.28 108032 0.54 6 372.25 

2_E4 454.75 287.7 102754 0.77 1 371.225 

4_E24 467.77 267.68 98344 0.82 2 367.725 

4_E11 377.98 357.23 106047 0.33 2 367.605 

3_E18 397.24 331.21 103335 0.55 2 364.225 

4_E34 395.14 326.66 101377 0.56 2 360.9 

E36 407.14 314.6 100597 0.63 2 360.87 
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4_E14 375.18 342.66 100968 0.41 3 358.92 

2_E7 371.88 343.8 100415 0.38 1 357.84 

2_E2 369.08 332.3 96325 0.44 6 350.69 

4_E38 414.21 285.63 92920 0.72 6 349.92 

E11 384.69 304.48 91993 0.61 1 344.585 

3_E6 377.58 311.53 92385 0.57 5 344.555 

3_E9 410.02 263.78 84945 0.77 6 336.9 

2_E17 403.91 262.45 83257 0.76 2 333.18 

4_E22 390.8 272.76 83719 0.72 6 331.78 

2_E8 386.66 272.47 82742 0.71 1 329.565 

E40 364.13 293.3 83879 0.59 3 328.715 

3_E17 388.29 268.98 82029 0.72 2 328.635 

2_E15 351.61 300.49 82980 0.52 2 326.05 

E51 358 291.04 81832 0.58 2 324.52 

E54 331.79 310.54 80921 0.35 6 321.165 

2_E20 345.38 294.3 79832 0.52 2 319.84 

4_E15 333.42 301.72 79011 0.43 6 317.57 

3_E16 324.6 309.87 78998 0.3 6 317.235 

E31 335.7 298.46 78692 0.46 2 317.08 

E21 358.46 274.99 77418 0.64 2 316.725 

2_E18 380.99 252.07 75427 0.75 2 316.53 

E34 468.9 159.32 58674 0.94 7 314.11 

3_E13 435 188.44 64381 0.9 1 311.72 

E22 367.25 251.25 72470 0.73 3 309.25 

E2 380.61 237.25 70920 0.78 3 308.93 

E48 380.81 226.22 67661 0.8 2 303.515 

3_E7 370.14 231.1 67183 0.78 2 300.62 

4_E41 326 274.77 70354 0.54 1 300.385 

3_E37 310.6 289.29 70571 0.36 1 299.945 

E1 314.43 281.37 69486 0.45 2 297.9 

E53 342.21 247.46 66511 0.69 2 294.835 

3_E3 319.71 267.7 67219 0.55 2 293.705 

4_E9 326.03 259.53 66456 0.61 2 292.78 

E8 337.4 244.19 64710 0.69 2 290.795 

E41 296.88 281.51 65638 0.32 3 289.195 

3_E12 314.07 257.41 63497 0.57 2 285.74 

2_E3 286.58 279.52 62913 0.22 2 283.05 

E20 316.77 243.36 60545 0.64 2 280.065 

3_E38 301.34 255.11 60378 0.53 1 278.225 

E17 285.13 269.68 60392 0.32 2 277.405 

E50 302.11 250.08 59338 0.56 6 276.095 
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E52 282.5 265.15 58828 0.35 6 273.825 

2_E13 333.98 202.64 53153 0.79 2 268.31 

E29 298.59 234.98 55106 0.62 2 266.785 

3_E5 321.77 203.64 51465 0.77 2 262.705 

E18 283.4 232.29 51704 0.57 2 257.845 

4_E23 371.84 143.08 41786 0.92 2 257.46 

3_E23 283.19 229.03 50938 0.59 1 256.11 

4_E8 282.51 225.56 50047 0.6 1 254.035 

2_E25 286.86 220.56 49691 0.64 3 253.71 

E30 313.88 193.39 47675 0.79 2 253.635 

E47 268.12 234.79 49443 0.48 2 251.455 

3_E11 266.9 228.17 47829 0.52 2 247.535 

E46 307.19 164.52 39693 0.84 2 235.855 

3_E15 264.42 202 41951 0.65 1 233.21 

2_E19 282.75 179.5 39861 0.77 2 231.125 

2_E12 252.78 160.15 31796 0.77 2 206.465 

E7 224.54 182.63 32208 0.58 2 203.585 

E23 213.09 188.2 31497 0.47 2 200.645 

E49 170.93 128.48 17248 0.66 2 149.705 

 

JIL Core-Thick Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E100 832.26 589.2 385139 0.71 6 710.73 

E85 686.33 650.9 350859 0.32 2 668.615 

E1 614.35 589.69 284527 0.28 5 602.02 

E84 622.16 581.65 284219 0.35 4 601.905 

E11 626.64 541.03 266275 0.5 1 583.835 

E42 611.49 535.97 257406 0.48 4 573.73 

E110 574.85 516.37 233136 0.44 1 545.61 

E122 553.44 512.53 222780 0.38 3 532.985 

E16 554.19 508.12 221166 0.4 5 531.155 

E59 538.7 482.05 203953 0.45 6 510.375 

E54 577.18 434.37 196906 0.66 3 505.775 

E74 652.45 349.18 178931 0.84 1 500.815 

E94 512.92 482.41 194339 0.34 1 497.665 

E53 531.7 438.3 183032 0.57 3 485 

E78 500.26 467.25 183585 0.36 6 483.755 

E138 486.82 474.03 181245 0.23 5 480.425 

E131 536.25 419.35 176619 0.62 6 477.8 

E72 514.52 439.32 177531 0.52 5 476.92 
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E5 483.47 470.11 178508 0.23 4 476.79 

E112 495.14 450.37 175139 0.42 6 472.755 

E95 522.06 416.57 170804 0.6 2 469.315 

E34 472.42 465.56 172740 0.17 5 468.99 

E87 495.84 427.09 166322 0.51 5 461.465 

E86 539.98 374.99 159032 0.72 1 457.485 

E67 509.21 400.15 160034 0.62 1 454.68 

E73 472.58 433.57 160923 0.4 3 453.075 

E93 453.4 434.06 154572 0.29 1 443.73 

E52 528.86 352.06 146232 0.75 3 440.46 

E24 446.88 427.62 150085 0.29 1 437.25 

E75 456.12 411.53 147424 0.43 5 433.825 

E132 521.4 334.99 137182 0.77 1 428.195 

E60 453.2 399.8 142305 0.47 3 426.5 

E48 482.91 368.54 139779 0.65 4 425.725 

E80 502.61 347.31 137098 0.72 6 424.96 

E88 437.72 412.2 141711 0.34 3 424.96 

E123 479.68 363.43 136919 0.65 2 421.555 

E96 434.46 392.94 134080 0.43 1 413.7 

E76 412.75 409.57 132774 0.12 3 411.16 

E28 422.78 394.28 130922 0.36 2 408.53 

E92 469.19 347.22 127950 0.67 1 408.205 

E2 409.56 406.76 130843 0.12 5 408.16 

E133 464 352.05 128293 0.65 1 408.025 

E66 449.79 362.81 128169 0.59 4 406.3 

E77 432.51 379.6 128949 0.48 3 406.055 

E102 430.53 381.02 128836 0.47 4 405.775 

E134 429.83 380.36 128406 0.47 4 405.095 

E65 420.07 385.03 127033 0.4 6 402.55 

E71 419.36 379.25 124914 0.43 6 399.305 

E113 420.21 377.95 124735 0.44 3 399.08 

E6 436 355.08 121591 0.58 3 395.54 

E89 419.44 366.19 120631 0.49 3 392.815 

E68 410.58 374.57 120787 0.41 2 392.575 

E44 401.72 383.03 120848 0.3 6 392.375 

E4 410.44 371.9 119885 0.42 2 391.17 

E125 422.12 356.03 118037 0.54 6 389.075 

E61 418.81 353.6 116311 0.54 6 386.205 

E109 406.81 364.64 116507 0.44 1 385.725 

E70 395.95 372.47 115828 0.34 3 384.21 

E51 402.46 358.98 113471 0.45 5 380.72 
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E105 415.17 339.82 110805 0.57 1 377.495 

E43 398.37 355.97 111376 0.45 3 377.17 

E137 471.91 282.42 104676 0.8 3 377.165 

E40 391.22 362.16 111280 0.38 1 376.69 

E55 403.31 349.84 110815 0.5 2 376.575 

E121 393.81 359.16 111087 0.41 3 376.485 

E29 401.18 343.53 108241 0.52 2 372.355 

E142 374.27 368.94 108450 0.17 2 371.605 

E101 376.84 351.56 104050 0.36 6 364.2 

E63 382.49 336.26 101014 0.48 3 359.375 

E45 378.56 340.16 101138 0.44 5 359.36 

E10 372.73 345.97 101279 0.37 1 359.35 

E140 414.8 301.56 98242 0.69 6 358.18 

E114 385.74 322.37 97667 0.55 6 354.055 

E56 377.19 317.26 93988 0.54 2 347.225 

E98 371.22 314.51 91696 0.53 2 342.865 

E62 356.79 328.61 92083 0.39 3 342.7 

E14 350.14 334.28 91927 0.3 3 342.21 

E20 368.1 313.52 90640 0.52 4 340.81 

E119 372.65 296.66 86826 0.61 1 334.655 

E83 341.25 327.75 87844 0.28 2 334.5 

E33 365.64 302.95 87000 0.56 4 334.295 

E104 368.27 299.45 86613 0.58 1 333.86 

E103 364.64 301.86 86450 0.56 4 333.25 

E69 388.06 278.14 84771 0.7 6 333.1 

E37 349.39 316.42 86829 0.42 2 332.905 

E111 349.26 312.93 85839 0.44 5 331.095 

E22 350.64 304.36 83819 0.5 2 327.5 

E17 380.44 272.74 81495 0.7 3 326.59 

E50 344.43 305.14 82545 0.46 1 324.785 

E8 366.5 276.42 79567 0.66 1 321.46 

E139 353.66 285.45 79286 0.59 2 319.555 

E91 327.25 308.16 79203 0.34 1 317.705 

E3 351.83 274.96 75979 0.62 5 313.395 

E117 344.94 279.85 75815 0.58 4 312.395 

E49 346.01 275.76 74939 0.6 2 310.885 

E141 328.22 283.42 73061 0.5 2 305.82 

E136 367.4 240.61 69430 0.76 2 304.005 

E32 337.39 265.01 70224 0.62 1 301.2 

E7 322.22 274.71 69522 0.52 1 298.465 

E129 306.54 280.34 67493 0.4 3 293.44 
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E81 323.31 262.39 66627 0.58 1 292.85 

E41 314.19 270.76 66815 0.51 1 292.475 

E64 310.82 269.31 65743 0.5 3 290.065 

E97 332.77 242.07 63266 0.69 3 287.42 

E25 294.59 280.17 64822 0.31 3 287.38 

E118 299.67 271.47 63895 0.42 1 285.57 

E39 310.51 258.77 63105 0.55 2 284.64 

E57 319.09 249.78 62599 0.62 6 284.435 

E108 302.88 263.18 62606 0.49 1 283.03 

E115 307.38 256.62 61953 0.55 3 282 

E90 288.01 274.4 62071 0.3 6 281.205 

E27 303.12 252.26 60056 0.55 3 277.69 

E124 340.34 210.68 56315 0.79 2 275.51 

E23 339.83 201.64 53816 0.8 2 270.735 

E15 280.5 253.1 55759 0.43 2 266.8 

E46 274.04 251.09 54042 0.4 4 262.565 

E127 273.75 249.4 53622 0.41 3 261.575 

E38 274.71 242.93 52414 0.47 2 258.82 

E107 302.3 209.54 49750 0.72 1 255.92 

E31 261.41 240.02 49279 0.4 3 250.715 

E30 262.68 238.39 49182 0.42 1 250.535 

E82 278.41 222 48544 0.6 2 250.205 

E47 279.36 216.88 47585 0.63 2 248.12 

E79 268.92 226 47735 0.54 2 247.46 

E116 273.51 215.61 46315 0.62 2 244.56 

E18 287.75 188.85 42681 0.75 2 238.3 

E130 247.98 214.15 41709 0.5 3 231.065 

E26 235.7 217.07 40184 0.39 2 226.385 

E12 245.07 204.42 39346 0.55 1 224.745 

E126 261.04 187.56 38454 0.7 3 224.3 

E36 284.81 156.84 35083 0.83 1 220.825 

E21 258.65 178.89 36341 0.72 3 218.77 

E13 247.86 187.74 36547 0.65 2 217.8 

E19 229.17 205.58 37002 0.44 2 217.375 

E128 230.85 189.48 34354 0.57 2 210.165 

E99 219.18 197.1 33930 0.44 5 208.14 

E35 219.63 196.21 33845 0.45 2 207.92 

E58 227.13 188.28 33586 0.56 1 207.705 

E135 248.39 141.29 27564 0.82 3 194.84 

E9 217.27 149.82 25565 0.72 1 183.545 

E106 175.2 145.33 19998 0.56 1 160.265 
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E120 141.72 120.44 13406 0.53 2 131.08 

 

X20-4A-1 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

3_E18 1284.21 1224.51 1235057 0.3 6 1254.36 

4_E46 1798.79 533.62 753882 0.95 7 1166.205 

4_E44 1158.99 1101.91 1003031 0.31 5 1130.45 

4_E1 1145.13 982.19 883368 0.51 6 1063.66 

2_E12 1121.3 972.17 856158 0.5 4 1046.735 

2_E9 1440.03 647.96 732840 0.89 5 1043.995 

3_E17 1421.77 651.55 727554 0.89 7 1036.66 

4_E11 1074.87 994.67 839706 0.38 2 1034.77 

4_E4 1471.1 572.01 660898 0.92 2 1021.555 

4_E5 1093.97 944.85 811813 0.5 5 1019.41 

3_E6 1177.16 861.41 796410 0.68 5 1019.285 

4_E20 1149.56 882.98 797204 0.64 5 1016.27 

3_E12 1117.45 884.63 776388 0.61 5 1001.04 

4_E33 1219.67 758.07 726179 0.78 3 988.87 

E6 1161.99 814.42 743261 0.71 6 988.205 

4_E14 1143.67 808.27 726015 0.71 6 975.97 

2_E42 1021.52 878.34 704697 0.51 5 949.93 

2_E2 988.58 864.17 670967 0.49 5 926.375 

2_E3 944.22 904.74 670947 0.29 4 924.48 

E2 1184.92 632.34 588484 0.85 6 908.63 

2_E43 1060.94 738.61 615453 0.72 6 899.775 

4_E48 919.2 864.5 624114 0.34 4 891.85 

4_E29 1254.26 509.85 502246 0.91 7 882.055 

2_E46 1137.51 623.85 557343 0.84 7 880.68 

3_E1 932.33 815.46 597120 0.48 5 873.895 

3_E9 1038.6 695.59 567403 0.74 6 867.095 

2_E16 988.67 740.5 575002 0.66 6 864.585 

4_E13 984.32 720.85 557278 0.68 6 852.585 

2_E47 1015.01 678.56 540939 0.74 3 846.785 

2_E20 1048.47 639.1 526275 0.79 5 843.785 

4_E15 847.77 793.29 528200 0.35 6 820.53 

2_E49 922.8 702.85 509403 0.65 6 812.825 

2_E15 859.44 763.61 515435 0.46 5 811.525 

3_E13 1112.55 505.64 441824 0.89 6 809.095 

E4 926.86 689.58 501984 0.67 6 808.22 

2_E41 845.98 770.33 511832 0.41 5 808.155 
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4_E3 824.34 782.15 506393 0.32 6 803.245 

2_E37 1059.9 539.22 448870 0.86 7 799.56 

3_E21 837.32 759.57 499519 0.42 4 798.445 

2_E28 806.71 789.95 500505 0.2 6 798.33 

3_E25 988.53 607.62 471747 0.79 6 798.075 

E22 1055.99 536.79 445194 0.86 7 796.39 

3_E15 890.94 696.34 487254 0.62 4 793.64 

2_E29 801.19 770.32 484725 0.27 6 785.755 

3_E8 943.28 625.06 463076 0.75 6 784.17 

4_E49 1028.78 512 413697 0.87 6 770.39 

2_E27 1095.27 442.45 380603 0.91 6 768.86 

4_E36 815.02 715.63 458090 0.48 3 765.325 

4_E7 801.36 728.07 458234 0.42 1 764.715 

2_E44 1103.44 414.59 359303 0.93 6 759.015 

3_E4 1043.66 472.27 387115 0.89 2 757.965 

2_E21 807.44 704.34 446660 0.49 6 755.89 

4_E28 858.11 639.18 430777 0.67 6 748.645 

2_E30 813.63 671.15 428883 0.57 3 742.39 

2_E1 845.13 638.33 423700 0.66 6 741.73 

E18 1033.73 422.18 342763 0.91 7 727.955 

2_E53 855.08 592.2 397708 0.72 5 723.64 

2_E56 1004.68 440.64 347698 0.9 6 722.66 

E1 813.36 620.1 396126 0.65 6 716.73 

4_E35 820.17 610.87 393498 0.67 6 715.52 

4_E24 793.49 626.7 390561 0.61 5 710.095 

4_E12 748.13 663.65 389946 0.46 2 705.89 

2_E48 724.37 687.24 390982 0.32 3 705.805 

4_E38 848.21 561.92 374343 0.75 3 705.065 

4_E25 774.28 629.58 382860 0.58 6 701.93 

2_E24 740.43 661.4 384627 0.45 5 700.915 

E11 778.08 616.46 376716 0.61 6 697.27 

3_E3 711.72 673.23 376322 0.32 6 692.475 

2_E57 907.27 468.66 333951 0.86 6 687.965 

E13 727.78 641.25 366536 0.47 5 684.515 

4_E40 749.61 616.54 362982 0.57 3 683.075 

2_E6 712.39 642.38 359416 0.43 5 677.385 

E9 698.16 655.38 359369 0.34 5 676.77 

2_E26 919.54 428.75 309650 0.88 5 674.145 

E20 916.26 411.09 295834 0.89 7 663.675 

2_E19 859.35 459.16 309898 0.85 6 659.255 

E25 926.21 391.92 285103 0.91 3 659.065 
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4_E39 680.3 626.72 334861 0.39 3 653.51 

4_E10 739.3 564.82 327962 0.65 6 652.06 

E5 750.98 541.08 319136 0.69 6 646.03 

4_E30 737.03 550.04 318399 0.67 6 643.535 

2_E51 680.68 605.31 323603 0.46 6 642.995 

4_E2 714.2 571.15 320377 0.6 2 642.675 

4_E18 817.73 465.58 299015 0.82 3 641.655 

3_E23 683.38 596.39 320098 0.49 6 639.885 

2_E18 907.43 367.92 262214 0.91 2 637.675 

2_E54 712.75 550.29 308045 0.64 5 631.52 

4_E27 673.48 586.02 309974 0.49 3 629.75 

4_E47 661.66 593.57 308461 0.44 3 627.615 

3_E27 683.15 565.55 303441 0.56 6 624.35 

4_E26 670.37 577.62 304121 0.51 3 623.995 

2_E33 654.36 590.94 303705 0.43 5 622.65 

2_E22 632.12 612.79 304227 0.25 6 622.455 

2_E25 763.54 456.73 273892 0.8 6 610.135 

E3 645.75 558.43 283223 0.5 5 602.09 

2_E14 797.84 396.63 248538 0.87 6 597.235 

E7 744.66 444.14 259756 0.8 3 594.4 

3_E11 668.98 508.09 266959 0.65 1 588.535 

2_E8 727.68 449.19 256721 0.79 6 588.435 

2_E31 616.52 555.81 269132 0.43 6 586.165 

2_E7 623.01 545.4 266871 0.48 6 584.205 

2_E23 745.69 415.33 243247 0.83 6 580.51 

4_E32 659.24 480.56 248817 0.68 3 569.9 

4_E9 583.81 546.67 250657 0.35 3 565.24 

2_E45 591.19 531.83 246939 0.44 6 561.51 

3_E2 626.69 495.83 244046 0.61 1 561.26 

4_E19 636.39 486.04 242933 0.65 7 561.215 

2_E17 615.13 492.23 237805 0.6 2 553.68 

E23 563.23 537.89 237943 0.3 3 550.56 

4_E34 584.55 500.59 229822 0.52 3 542.57 

4_E17 587.39 496.21 228921 0.54 3 541.8 

3_E20 587.56 494.32 228112 0.54 3 540.94 

E14 557.84 510.52 223673 0.4 4 534.18 

E21 534.85 528.13 221851 0.16 6 531.49 

2_E11 591.54 467.89 217380 0.61 6 529.715 

3_E24 561.92 489.59 216070 0.49 3 525.755 

2_E50 601.13 449.97 212442 0.66 6 525.55 

2_E52 563.21 485.89 214934 0.51 1 524.55 
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2_E4 624.86 421.24 206730 0.74 6 523.05 

3_E22 694.49 348.74 190221 0.86 3 521.615 

4_E37 533.77 502.8 210783 0.34 3 518.285 

4_E6 574.69 453.9 204872 0.61 2 514.295 

4_E21 558.8 466.28 204640 0.55 1 512.54 

3_E16 540.42 467.53 198442 0.5 3 503.975 

E16 577.17 427.28 193690 0.67 2 502.225 

E26 580.28 421.55 192123 0.69 2 500.915 

4_E16 539.46 457.48 193831 0.53 6 498.47 

4_E43 578.09 400.2 181704 0.72 2 489.145 

2_E35 581.03 382.61 174600 0.75 2 481.82 

3_E19 482.89 465.27 176457 0.27 2 474.08 

E24 544.37 391.58 167420 0.69 6 467.975 

2_E40 524.56 408.41 168260 0.63 6 466.485 

4_E41 489.66 442.29 170095 0.43 3 465.975 

E19 578.23 352.13 159918 0.79 7 465.18 

2_E39 473.5 450.78 167636 0.31 6 462.14 

E8 476.24 427.67 159965 0.44 3 451.955 

3_E14 492.35 408.33 157899 0.56 1 450.34 

2_E5 560.86 335.15 147633 0.8 2 448.005 

E10 480.89 415.05 156760 0.51 3 447.97 

4_E8 473.85 403.8 150279 0.52 1 438.825 

E12 456.15 420.37 150603 0.39 3 438.26 

3_E26 483.86 381.69 145052 0.61 1 432.775 

3_E5 476.07 386.17 144391 0.58 2 431.12 

2_E38 481.13 380.65 143839 0.61 3 430.89 

4_E42 527.36 306.31 126870 0.81 3 416.835 

2_E10 472.25 358.88 133110 0.65 3 415.565 

3_E28 528.38 290.07 120376 0.84 3 409.225 

E15 435.91 380.33 130210 0.49 2 408.12 

2_E32 459.17 355.89 128345 0.63 6 407.53 

4_E22 400.1 368.6 115826 0.39 2 384.35 

3_E10 390.96 376.36 115565 0.27 2 383.66 

4_E45 481.18 275.58 104147 0.82 1 378.38 

4_E23 389.88 361.71 110759 0.37 3 375.795 

3_E7 395.14 329.66 102308 0.55 3 362.4 

2_E36 411.57 310.16 100257 0.66 3 360.865 

E17 396.52 322.61 100469 0.58 2 359.565 

2_E55 466.03 240.79 88135 0.86 3 353.41 

2_E34 394.87 293.19 90926 0.67 2 344.03 

E27 334.93 309.41 81392 0.38 2 322.17 
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2_E13 336.18 302.35 79831 0.44 3 319.265 

4_E31 332.57 292.15 76310 0.48 3 312.36 

 

W103-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E6 1490.07 945.72 1106775 0.77 5 1217.895 

3_E28 1129.7 950.62 843456 0.54 6 1040.16 

E26 1122.75 926.09 816628 0.57 6 1024.42 

2_E28 1046.84 907.68 746280 0.5 3 977.26 

E24 994.64 948.81 741202 0.3 6 971.725 

E5 1123.1 751.72 663083 0.74 6 937.41 

3_E31 945.12 900.85 668698 0.3 5 922.985 

E23 1015.98 816.12 651223 0.6 6 916.05 

4_E3 1035.69 756.73 615545 0.68 5 896.21 

4_E1 975.4 796.66 610303 0.58 6 886.03 

2_E1 1096.9 663.89 571945 0.8 3 880.395 

E4 919.15 836.84 604109 0.41 5 877.995 

2_E10 926.32 818.91 595778 0.47 6 872.615 

3_E15 927.74 794.82 579142 0.52 6 861.28 

E17 922.3 778.85 564181 0.54 5 850.575 

2_E13 864.21 831.1 564110 0.27 5 847.655 

4_E4 1075.83 611.79 516935 0.82 6 843.81 

2_E17 977.61 686.43 527055 0.71 4 832.02 

3_E23 835.87 817.97 536995 0.21 4 826.92 

E2 846.01 806.36 535791 0.3 6 826.185 

4_E20 1151.87 470.16 425346 0.91 7 811.015 

3_E1 816.38 795.54 510086 0.22 6 805.96 

2_E19 848.66 760.74 507063 0.44 6 804.7 

2_E36 844.17 760.29 504084 0.43 4 802.23 

2_E2 859.22 737.8 497892 0.51 6 798.51 

3_E16 928 667.79 486717 0.69 5 797.895 

2_E23 979.28 613.43 471802 0.78 6 796.355 

E13 849.2 736.66 491322 0.5 4 792.93 

2_E37 846.15 717.56 476864 0.53 5 781.855 

E8 869.86 693.07 473497 0.6 6 781.465 

2_E22 845.59 700.49 465212 0.56 6 773.04 

E1 821.91 720.42 465048 0.48 6 771.165 

2_E7 907.01 629.25 448259 0.72 6 768.13 

2_E11 817.76 715.99 459852 0.48 6 766.875 

3_E17 903.62 629.75 446934 0.72 5 766.685 
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3_E19 876.84 645.8 444740 0.68 6 761.32 

2_E26 913.59 571.87 410337 0.78 6 742.73 

2_E34 822.28 642.92 415209 0.62 6 732.6 

3_E32 845.2 610.69 405385 0.69 6 727.945 

E10 756.26 699.24 415327 0.38 1 727.75 

3_E10 833.84 610.42 399761 0.68 5 722.13 

2_E27 834.75 606 397297 0.69 6 720.375 

E11 780.51 654.3 401094 0.55 4 717.405 

2_E38 867.3 560.37 381711 0.76 6 713.835 

3_E11 728.57 696.07 398304 0.3 5 712.32 

2_E9 779.94 627.61 384454 0.59 3 703.775 

4_E13 790.65 590.77 366853 0.66 4 690.71 

3_E20 904.18 477.12 338825 0.85 7 690.65 

3_E9 796.43 568.02 355303 0.7 5 682.225 

E7 742.48 615.85 359128 0.56 5 679.165 

3_E18 699.03 651.68 357784 0.36 5 675.355 

2_E15 719.4 628.22 354954 0.49 6 673.81 

2_E21 730.39 607.92 348727 0.55 5 669.155 

E3 668.65 655.59 344291 0.2 5 662.12 

3_E12 799.79 519.83 326534 0.76 6 659.81 

2_E14 728.91 589.31 337373 0.59 6 659.11 

2_E33 694.45 621.66 339062 0.45 6 658.055 

E21 695.26 618.59 337786 0.46 2 656.925 

4_E14 749.06 564.71 332229 0.66 6 656.885 

E22 800.47 511.92 321838 0.77 4 656.195 

3_E13 683.71 626.43 336386 0.4 5 655.07 

4_E5 727.79 578.32 330575 0.61 6 653.055 

3_E2 713.36 591.61 331462 0.56 5 652.485 

3_E6 780.06 523 320420 0.74 2 651.53 

3_E27 717.42 584.74 329479 0.58 6 651.08 

4_E17 779.15 500.76 306437 0.77 5 639.955 

E14 671.7 607.57 320526 0.43 4 639.635 

4_E2 680.74 583.6 312023 0.51 4 632.17 

2_E12 717.76 542.77 305971 0.65 2 630.265 

2_E31 642.91 613.9 309985 0.3 3 628.405 

E20 748.76 487.05 286421 0.76 2 617.905 

E18 669.47 562.12 295565 0.54 3 615.795 

4_E7 812.65 418.26 266956 0.86 3 615.455 

3_E30 673.7 546.07 288940 0.59 3 609.885 

2_E4 635.66 579 289063 0.41 6 607.33 

3_E29 634.11 577.59 287654 0.41 6 605.85 
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2_E16 630.74 559.25 277043 0.46 6 594.995 

2_E5 639.58 529.06 265760 0.56 6 584.32 

3_E3 638.33 521.18 261291 0.58 3 579.755 

E25 620.93 534.54 260684 0.51 4 577.735 

E27 676.3 474.4 251983 0.71 6 575.35 

4_E15 668.51 465.24 244273 0.72 2 566.875 

2_E24 667.9 460.7 241672 0.72 3 564.3 

3_E4 603.98 523.03 248109 0.5 5 563.505 

2_E29 759.36 367.08 218924 0.88 3 563.22 

2_E8 603.25 514.77 243893 0.52 4 559.01 

E12 599.73 509.4 239945 0.53 4 554.565 

3_E5 566.32 530.37 235901 0.35 6 548.345 

3_E21 578.32 502.54 228259 0.49 6 540.43 

3_E33 651.29 425.87 217845 0.76 5 538.58 

3_E26 594.45 482.38 225211 0.58 3 538.415 

E16 557.37 505.71 221378 0.42 3 531.54 

4_E11 649.29 413.04 210627 0.77 6 531.165 

4_E19 594.37 452.78 211365 0.65 6 523.575 

2_E3 545.85 495.83 212568 0.42 5 520.84 

2_E25 565.12 461.05 204631 0.58 6 513.085 

3_E34 540.02 480.68 203871 0.46 3 510.35 

E19 573.52 437.41 197027 0.65 2 505.465 

3_E14 622.48 369.54 180665 0.8 2 496.01 

3_E35 514.74 473.37 191371 0.39 2 494.055 

2_E18 509.45 460.61 184298 0.43 3 485.03 

4_E10 493 473.3 183263 0.28 5 483.15 

3_E22 504.27 439.1 173906 0.49 3 471.685 

4_E16 548.57 358.51 154461 0.76 6 453.54 

4_E6 591.11 305.87 142001 0.86 3 448.49 

E9 494.61 401.72 156055 0.58 2 448.165 

4_E12 518.67 369.46 150505 0.7 2 444.065 

3_E8 508.53 369.33 147512 0.69 2 438.93 

2_E6 525.17 352.64 145453 0.74 4 438.905 

2_E20 467.02 403.24 147909 0.5 3 435.13 

2_E32 469.04 383.59 141306 0.58 2 426.315 

2_E30 461.87 388.16 140805 0.54 3 425.015 

E15 479.88 350.47 132090 0.68 3 415.175 

3_E24 436.1 367.48 125865 0.54 6 401.79 

4_E8 416.74 380.46 124527 0.41 3 398.6 

2_E35 440.9 326.75 113148 0.67 2 383.825 

4_E18 377.97 364.49 108201 0.26 2 371.23 
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3_E7 389.63 351.64 107606 0.43 2 370.635 

4_E9 319.09 298.34 74766 0.35 3 308.715 

3_E25 310.1 256.3 62421 0.56 6 283.2 

 

W94-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) Area(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E41 1385.24 1129.1 1228418 0.58 6 1257.17 

5_E14 1500.91 924.2 1089459 0.79 7 1212.555 

4_E7 1546.08 725.21 880606 0.88 6 1135.645 

4_E28 1436.45 785.8 886529 0.84 3 1111.125 

4_E20 1232.62 906.4 877484 0.68 6 1069.51 

5_E12 1091.72 1033.79 886414 0.32 5 1062.755 

E9 1047.31 972.14 799646 0.37 6 1009.725 

3_E33 1097.51 871.83 751500 0.61 6 984.67 

4_E24 1086.43 775.77 661952 0.7 6 931.1 

3_E9 962.89 894.45 676432 0.37 4 928.67 

2_E16 1061.04 790.8 659001 0.67 6 925.92 

5_E20 1106.55 743.81 646432 0.74 4 925.18 

4_E21 976.35 799.12 612786 0.57 4 887.735 

2_E25 937.04 829.93 610786 0.46 5 883.485 

2_E27 955.8 797.45 598635 0.55 5 876.625 

2_E33 991.39 758.67 590730 0.64 6 875.03 

4_E14 1071.61 668.32 562485 0.78 4 869.965 

3_E24 1012.16 717.27 570192 0.71 5 864.715 

5_E26 1103.91 611.98 530595 0.83 3 857.945 

4_E17 931.25 782.79 572534 0.54 6 857.02 

E10 903.46 805.38 571479 0.45 5 854.42 

5_E11 1049.9 642.38 529702 0.79 6 846.14 

2_E2 877.76 811.23 559256 0.38 1 844.495 

2_E36 889 791.6 552707 0.46 6 840.3 

2_E26 945.93 728.3 541073 0.64 5 837.115 

2_E34 1252.02 410.49 403647 0.94 7 831.255 

5_E9 874.54 773.1 531012 0.47 6 823.82 

2_E8 990.86 653.94 508908 0.75 6 822.4 

4_E29 986.45 654.41 507006 0.75 2 820.43 

2_E14 906.35 734.42 522791 0.59 6 820.385 

5_E4 891.2 741.2 518795 0.56 6 816.2 

E13 847.77 764.48 509018 0.43 3 806.125 

2_E7 833.47 774.12 506744 0.37 6 803.795 

E1 828.42 766.13 498476 0.38 6 797.275 
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2_E1 801.28 768.06 483359 0.28 6 784.67 

2_E15 821.92 738.78 476909 0.44 6 780.35 

5_E8 811.6 727.46 463704 0.44 6 769.53 

E14 809.62 727.44 462559 0.44 6 768.53 

4_E11 783.54 726.99 447381 0.37 4 755.265 

5_E21 805.71 688.73 435831 0.52 4 747.22 

2_E23 746.96 724.89 425266 0.24 1 735.925 

E12 796.8 662.1 414343 0.56 4 729.45 

3_E29 786.97 667.25 412418 0.53 5 727.11 

2_E42 770.08 678.85 410580 0.47 6 724.465 

3_E14 816.92 627.2 402415 0.64 6 722.06 

3_E1 732.43 695.34 399995 0.31 2 713.885 

5_E34 1014.26 410.32 326856 0.91 7 712.29 

3_E32 750.17 666.85 392894 0.46 6 708.51 

3_E19 804.95 602.83 381110 0.66 5 703.89 

3_E13 704.86 692.87 383572 0.18 5 698.865 

4_E4 816.64 578.6 371109 0.71 6 697.62 

5_E24 950.85 437.85 326988 0.89 6 694.35 

2_E4 816.04 565.55 362474 0.72 6 690.795 

2_E35 695.32 670.13 365964 0.27 5 682.725 

4_E18 831.13 534.27 348755 0.77 6 682.7 

5_E22 744.39 619.67 362288 0.55 1 682.03 

3_E26 788.44 571.36 353804 0.69 3 679.9 

5_E31 784.42 549.61 338606 0.71 6 667.015 

5_E13 670.35 643.25 338664 0.28 5 656.8 

3_E17 807.91 495.92 314677 0.79 6 651.915 

5_E27 757.92 521.89 310668 0.73 6 639.905 

4_E6 696.01 571.46 312382 0.57 4 633.735 

E5 637.39 604.4 302563 0.32 3 620.895 

4_E16 666.89 564.63 295734 0.53 5 615.76 

3_E28 644.98 579.03 293317 0.44 5 612.005 

5_E33 645.99 575.35 291913 0.45 5 610.67 

4_E23 719.88 499.36 282333 0.72 7 609.62 

4_E12 697.9 510.05 279570 0.68 2 603.975 

2_E19 700.65 507.07 279031 0.69 5 603.86 

3_E8 656.68 549.63 283472 0.55 7 603.155 

2_E43 730.64 473.06 271458 0.76 5 601.85 

2_E29 670.03 533.26 280621 0.61 2 601.645 

2_E20 629.29 573.58 283489 0.41 4 601.435 

2_E13 611.99 587.33 282301 0.28 2 599.66 

2_E5 616.29 569.05 275441 0.38 6 592.67 
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3_E6 708.29 476.83 265254 0.74 3 592.56 

2_E21 666.15 515.88 269903 0.63 4 591.015 

3_E15 644.28 535.72 271083 0.56 5 590 

4_E31 606.84 571.94 272593 0.33 2 589.39 

4_E2 616.73 558.29 270419 0.42 6 587.51 

3_E21 605.61 567.6 269975 0.35 6 586.605 

5_E19 655.78 512.24 263827 0.62 6 584.01 

2_E6 623.25 537.99 263344 0.5 1 580.62 

5_E25 634.65 525.13 261753 0.56 3 579.89 

2_E28 756.38 402.14 238894 0.85 3 579.26 

3_E34 610.8 542.34 260175 0.46 6 576.57 

5_E18 901.29 248.95 176228 0.96 6 575.12 

2_E39 600.35 548.57 258657 0.41 2 574.46 

3_E18 617.98 528.4 256465 0.52 4 573.19 

2_E24 767.53 369.8 222922 0.88 6 568.665 

2_E40 572.91 563.29 253459 0.18 2 568.1 

3_E4 597.48 534.05 250606 0.45 6 565.765 

E22 653.24 458.03 234992 0.71 2 555.635 

E7 655.64 455.6 234609 0.72 6 555.62 

3_E25 643.87 461.43 233345 0.7 4 552.65 

2_E32 757.19 344.57 204913 0.89 3 550.88 

2_E3 567.32 527.31 234953 0.37 6 547.315 

3_E12 596.18 487.87 228436 0.57 5 542.025 

2_E18 608.75 464.63 222144 0.65 6 536.69 

3_E20 534.6 531.93 223344 0.1 2 533.265 

4_E9 582.38 479.84 219478 0.57 1 531.11 

3_E7 550.5 510.71 220810 0.37 6 530.605 

4_E25 736.71 320.85 185650 0.9 1 528.78 

2_E37 615.36 440.85 213063 0.7 2 528.105 

2_E9 607.47 448.28 213875 0.67 5 527.875 

3_E22 558.57 485.92 213174 0.49 1 522.245 

E15 682.62 355.55 190622 0.85 2 519.085 

4_E13 573.58 461.15 207746 0.59 6 517.365 

5_E10 539.82 492.46 208791 0.41 5 516.14 

E6 737.6 286.29 165850 0.92 2 511.945 

E8 533.14 481.81 201748 0.43 3 507.475 

E20 519.94 493.09 201357 0.32 6 506.515 

3_E3 605.14 407.55 193700 0.74 2 506.345 

3_E16 688.05 321.58 173778 0.88 6 504.815 

3_E35 568.65 440.35 196667 0.63 4 504.5 

4_E10 574.32 407.81 183950 0.7 3 491.065 
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4_E8 524.69 455.35 187646 0.5 6 490.02 

E11 509.83 463.8 185712 0.42 6 486.815 

3_E30 532.22 437.14 182723 0.57 2 484.68 

4_E3 550.53 418.12 180789 0.65 5 484.325 

3_E23 545.69 422.48 181068 0.63 3 484.085 

2_E22 510.65 450.35 180616 0.47 6 480.5 

4_E5 502.71 456.74 180333 0.42 3 479.725 

5_E7 613.33 342.86 165159 0.83 6 478.095 

3_E5 573.95 381.14 171810 0.75 2 477.545 

5_E32 560.91 391.78 172597 0.72 2 476.345 

2_E38 500.22 444.88 174778 0.46 3 472.55 

5_E6 564.33 379.72 168299 0.74 6 472.025 

4_E1 504.84 436.04 172890 0.5 6 470.44 

5_E1 567.07 369.3 164477 0.76 2 468.185 

E19 483.97 451.13 171478 0.36 3 467.55 

4_E27 576.07 353.64 160000 0.79 2 464.855 

5_E5 466.01 458.55 167831 0.18 6 462.28 

5_E30 526.9 393.77 162954 0.66 4 460.335 

5_E17 547.45 368.62 158493 0.74 3 458.035 

3_E11 471.01 426.96 157945 0.42 2 448.985 

2_E12 463.33 415.66 151259 0.44 2 439.495 

E18 502.67 367.76 145188 0.68 3 435.215 

4_E26 435.7 427.57 146311 0.19 2 431.635 

2_E31 503.88 357.25 141381 0.71 1 430.565 

5_E28 462.69 394.37 143316 0.52 3 428.53 

3_E10 447.81 400.82 140971 0.45 1 424.315 

5_E23 444.54 403.82 140990 0.42 4 424.18 

4_E15 475.37 371.08 138543 0.63 3 423.225 

5_E3 470.94 374.48 138510 0.61 2 422.71 

E4 452.95 388.53 138216 0.51 2 420.74 

3_E31 558.58 275.75 120976 0.87 7 417.165 

E3 426.04 405.1 135551 0.31 2 415.57 

5_E16 458.93 360.79 130046 0.62 6 409.86 

5_E29 418.48 380.33 125003 0.42 5 399.405 

4_E30 534.93 257.76 108293 0.88 1 396.345 

3_E2 411.52 377.4 121979 0.4 2 394.46 

3_E37 414.24 359.19 116860 0.5 2 386.715 

E21 413.81 356.56 115882 0.51 5 385.185 

5_E2 415.89 349.11 114033 0.54 3 382.5 

E17 405.92 357.36 113929 0.47 2 381.64 

2_E11 401.69 357.59 112816 0.46 3 379.64 
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4_E22 470.6 286.3 105819 0.79 6 378.45 

E16 399 343.91 107774 0.51 2 371.455 

4_E19 389.82 348.27 106629 0.45 6 369.045 

2_E10 370.18 346.98 100880 0.35 3 358.58 

5_E15 400.87 302.26 95163 0.66 1 351.565 

2_E17 363.88 335.28 95821 0.39 2 349.58 

3_E36 361.09 335.33 95099 0.37 2 348.21 

2_E30 381.27 312.44 93561 0.57 3 346.855 

E2 306.41 292.71 70442 0.3 2 299.56 

3_E27 273.39 255.46 54852 0.36 1 264.425 
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APPENDIX D 

MONTEVILLE SPHERULE LAYER (SOUTH AFRICA/KAAPVAAL) SPHERULE 

MEASUREMENT DATA  

 

GKF1-4B Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

3_E30 1328.32 1206.22 1258394 0.42 1 1267.27 

4_E30 1182.44 1049.35 974518 0.46 6 1115.895 

3_E19 1138.14 1043.89 933122 0.4 1 1091.015 

E26 1322.61 856.99 890217 0.76 6 1089.8 

E25 1102.59 1009.76 874423 0.4 1 1056.175 

2_E37 1528.37 473.14 567953 0.95 1 1000.755 

E58 1007.15 927.55 733707 0.39 1 967.35 

3_E22 993.65 931.9 727265 0.35 1 962.775 

3_E18 971.69 898.68 685845 0.38 1 935.185 

2_E28 1016.79 838.21 669382 0.57 1 927.5 

E64 916.58 908.73 654173 0.13 1 912.655 

2_E36 1147.52 630.46 568210 0.84 6 888.99 

3_E35 939.85 832.76 614705 0.46 1 886.305 

2_E2 908.14 845.39 602979 0.37 1 876.765 

E76 948.63 794.62 592031 0.55 1 871.625 

E53 894.51 826.95 580967 0.38 1 860.73 

2_E5 900.88 819.81 580060 0.41 1 860.345 

3_E39 966.98 741.47 563119 0.64 5 854.225 

3_E38 926.52 776.01 564691 0.55 5 851.265 

3_E36 1035.24 664.7 540450 0.77 5 849.97 

2_E10 888.41 789.82 551105 0.46 1 839.115 

3_E25 900.73 774.15 547661 0.51 1 837.44 

3_E44 991.9 674.63 525562 0.73 6 833.265 

E3 837.79 801.62 527463 0.29 5 819.705 

E87 826.4 785.34 509728 0.31 1 805.87 

E56 835.96 764.43 501900 0.4 1 800.195 

E82 1016.54 579.08 462329 0.82 6 797.81 

E16 837.98 757.13 498304 0.43 1 797.555 

2_E26 1029.86 553.64 447810 0.84 6 791.75 

2_E11 845.5 709.15 470912 0.54 6 777.325 

E34 836.54 713.98 469097 0.52 1 775.26 

3_E3 804.66 735.41 464767 0.41 5 770.035 
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3_E41 837.87 690.79 454585 0.57 6 764.33 

E41 845.29 680.17 451556 0.59 1 762.73 

3_E2 825.26 691.88 448449 0.55 6 758.57 

4_E2 844.92 671.9 445875 0.61 1 758.41 

3_E23 832.11 683.91 446959 0.57 1 758.01 

2_E12 803.66 711.49 449092 0.46 1 757.575 

2_E13 762.47 750.65 449520 0.18 5 756.56 

4_E14 766.62 740.3 445739 0.26 5 753.46 

E81 777.52 722.98 441497 0.37 1 750.25 

E31 808.71 681.17 432650 0.54 1 744.94 

E59 754.55 707.84 419482 0.35 5 731.195 

4_E4 756.43 692.45 411381 0.4 3 724.44 

2_E25 958.96 485.86 365936 0.86 1 722.41 

3_E29 773.8 668.47 406256 0.5 6 721.135 

4_E32 766.14 674.27 405723 0.47 1 720.205 

4_E17 731.33 673.8 387024 0.39 5 702.565 

3_E37 845.93 554.53 368426 0.76 5 700.23 

E32 828.05 563.52 366482 0.73 1 695.785 

2_E32 808.28 580.34 368412 0.7 1 694.31 

2_E27 916.73 471.13 339215 0.86 6 693.93 

3_E10 715.87 661.92 372159 0.38 1 688.895 

E67 727.42 639.86 365560 0.48 3 683.64 

3_E40 730.12 637.15 365365 0.49 3 683.635 

E8 731.89 633.14 363945 0.5 6 682.515 

3_E33 728.23 635.18 363294 0.49 1 681.705 

E42 751.32 608.92 359314 0.59 6 680.12 

E77 750.52 601.14 354344 0.6 6 675.83 

3_E21 778.67 572.59 350176 0.68 1 675.63 

E18 706.2 624.25 346236 0.47 5 665.225 

3_E66 789.83 540.17 335085 0.73 6 665 

E1 672.12 646.05 341038 0.28 1 659.085 

2_E33 819.11 497.44 320014 0.79 1 658.275 

4_E5 669.9 637.68 335506 0.31 3 653.79 

E2 662.44 641.5 333761 0.25 5 651.97 

4_E11 663.19 632.37 329377 0.3 5 647.78 

E40 678.46 608.64 324322 0.44 3 643.55 

2_E1 653.16 581.37 298236 0.46 1 617.265 

E38 637.49 585.15 292977 0.4 3 611.32 

E50 795.88 421.94 263748 0.85 1 608.91 

2_E21 661.59 555.07 288419 0.54 1 608.33 

E61 670.81 543.42 286302 0.59 1 607.115 
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4_E31 734.82 463.45 267466 0.78 6 599.135 

2_E7 644.8 540.63 273790 0.54 5 592.715 

E24 626.93 556.11 273824 0.46 5 591.52 

E74 746.16 429.85 251902 0.82 1 588.005 

E63 750.41 387.5 228382 0.86 1 568.955 

E83 606.35 531.54 253133 0.48 6 568.945 

3_E6 596.13 537.12 251475 0.43 5 566.625 

3_E60 606.86 523.26 249399 0.51 5 565.06 

E48 594.22 530.05 247373 0.45 4 562.135 

E13 604.91 515.95 245123 0.52 2 560.43 

E88 672.61 432.24 228339 0.77 1 552.425 

E12 597.63 505.38 237214 0.53 3 551.505 

E65 576.67 520.65 235811 0.43 5 548.66 

E6 559.5 535.42 235278 0.29 5 547.46 

3_E48 732.27 358.9 206413 0.87 3 545.585 

E39 617.79 462.5 224409 0.66 6 540.145 

E57 540.95 538.16 228645 0.1 6 539.555 

3_E31 599.81 476.77 224600 0.61 6 538.29 

E86 624.81 450.79 221216 0.69 5 537.8 

E11 558.52 513.43 225221 0.39 5 535.975 

2_E4 558.98 512.12 224832 0.4 1 535.55 

2_E20 591.33 479.73 222801 0.58 3 535.53 

4_E20 599.5 470.66 221610 0.62 1 535.08 

2_E34 658.14 402.85 208230 0.79 6 530.495 

3_E17 684.44 373.52 200789 0.84 6 528.98 

E30 559.35 487.64 214225 0.49 6 523.495 

E60 535.46 509.59 214307 0.31 3 522.525 

2_E9 640.03 396.3 199212 0.79 5 518.165 

E27 613.62 421.69 203228 0.73 6 517.655 

4_E15 528.18 495.97 205743 0.34 3 512.075 

2_E3 538.07 483.55 204350 0.44 5 510.81 

3_E14 513.92 494.21 199481 0.27 4 504.065 

3_E27 550.89 451.93 195535 0.57 5 501.41 

4_E3 663.79 330.56 172334 0.87 1 497.175 

2_E15 537.68 447.68 189052 0.55 5 492.68 

E4 554.12 417.73 181799 0.66 3 485.925 

4_E16 513.27 456.25 183921 0.46 3 484.76 

4_E1 542.12 420.54 179058 0.63 3 481.33 

2_E19 553.78 391.65 170342 0.71 1 472.715 

E36 583.58 347.77 159396 0.8 6 465.675 

E85 506.82 415.68 165464 0.57 5 461.25 
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E89 587.24 332.96 153567 0.82 1 460.1 

3_E15 544.02 369.96 158073 0.73 2 456.99 

E75 533.07 377.59 158086 0.71 6 455.33 

3_E67 499.27 404.2 158495 0.59 1 451.735 

E9 549.13 338.11 145823 0.79 1 443.62 

3_E26 483.88 384.45 146106 0.61 5 434.165 

2_E22 448.26 416.36 146587 0.37 5 432.31 

4_E18 457.54 406.25 145988 0.46 5 431.895 

E37 446.48 407.2 142792 0.41 3 426.84 

3_E42 516.5 327.41 132815 0.77 1 421.955 

3_E45 430.18 409.62 138395 0.31 1 419.9 

4_E29 491.42 348.29 134425 0.71 6 419.855 

3_E12 511.33 323.04 129732 0.78 3 417.185 

4_E36 458.7 363.65 131010 0.61 6 411.175 

3_E68 438.55 380.71 131130 0.5 1 409.63 

E71 486.05 331.45 126527 0.73 5 408.75 

2_E24 436.99 372.3 127779 0.52 2 404.645 

E70 432 369.44 125350 0.52 6 400.72 

E28 404.27 395.27 125501 0.21 2 399.77 

3_E24 496.78 295.41 115260 0.8 1 396.095 

4_E21 416.85 374.78 122700 0.44 1 395.815 

4_E26 412.23 371.73 120353 0.43 5 391.98 

E68 417.24 365.64 119820 0.48 5 391.44 

3_E65 464.07 314.26 114541 0.74 6 389.165 

2_E35 460.75 309.63 112049 0.74 3 385.19 

3_E13 492.64 277.18 107245 0.83 6 384.91 

2_E6 403.39 364.16 115373 0.43 3 383.775 

3_E5 473.42 271.43 100926 0.82 5 372.425 

4_E24 393.21 339.62 104884 0.5 5 366.415 

3_E34 382.68 349.2 104955 0.41 5 365.94 

E45 393.97 327.1 101212 0.56 6 360.535 

3_E63 422.47 295.39 98011 0.71 2 358.93 

E84 394.01 316.21 97852 0.6 5 355.11 

3_E9 368.57 340.64 98609 0.38 6 354.605 

E69 420.49 288.19 95174 0.73 3 354.34 

3_E16 395.45 306.4 95163 0.63 1 350.925 

E72 403.74 293.21 92976 0.69 2 348.475 

4_E35 356.18 338.41 94667 0.31 5 347.295 

E15 394.86 296.9 92077 0.66 5 345.88 

3_E61 375.14 298.72 88013 0.6 6 336.93 

3_E58 348.55 307.74 84245 0.47 2 328.145 
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4_E28 342.02 305.74 82129 0.45 2 323.88 

3_E57 334.22 311.95 81886 0.36 6 323.085 

2_E38 343.86 295.15 79711 0.51 1 319.505 

3_E28 365.62 263.78 75746 0.69 6 314.7 

4_E7 343.41 264.32 71291 0.64 1 303.865 

3_E53 339.83 265.33 70819 0.62 5 302.58 

3_E7 334.63 268.91 70673 0.6 1 301.77 

4_E34 313.94 287.13 70799 0.4 1 300.535 

4_E6 306.14 287.12 69034 0.35 3 296.63 

E7 322.27 263.44 66680 0.58 1 292.855 

E79 314.89 265.72 65715 0.54 1 290.305 

4_E8 419.19 157.49 51852 0.93 5 288.34 

2_E23 301.47 240.88 57032 0.6 3 271.175 

E33 327.46 206.81 53189 0.78 6 267.135 

3_E49 313.17 217.22 53429 0.72 3 265.195 

3_E52 302.56 196.22 46629 0.76 1 249.39 

2_E29 297.6 187.03 43715 0.78 1 242.315 

E80 272.32 193.42 41369 0.7 2 232.87 

3_E8 229.82 223.86 40407 0.23 3 226.84 

E49 264.83 181.33 37715 0.73 1 223.08 

E44 234.93 182.31 33638 0.63 1 208.62 

3_E64 224.54 165.53 29192 0.68 5 195.035 

 

U61-1B Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis avg 

(µm) 

2_E1 1581.66 1246.51 1548456 0.62 6 1414.085 

2_E8 1459.44 799.43 916343 0.84 2 1129.435 

E44 1053.1 998.37 825758 0.32 1 1025.735 

E17 1029.37 1004.85 812385 0.22 1 1017.11 

2_E19 1035.81 994.13 808748 0.28 1 1014.97 

E25 1021.07 984.36 789400 0.27 6 1002.715 

2_E2 1128.31 869.07 770142 0.64 7 998.69 

2_E6 1007.08 966.93 764800 0.28 3 987.005 

E15 996.1 864.5 676331 0.5 5 930.3 

E1 914.91 895.58 643534 0.2 3 905.245 

E41 942.51 857.7 634903 0.41 1 900.105 

E27 906.08 873.2 621402 0.27 5 889.64 

2_E5 928.16 848.21 618323 0.41 5 888.185 

E43 917.81 851.84 614046 0.37 1 884.825 

E19 921.93 839.19 607639 0.41 6 880.56 
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E46 980.11 756.65 582453 0.64 3 868.38 

E5 945.47 740.89 550163 0.62 6 843.18 

E38 903.5 751.49 533269 0.56 6 827.495 

E10 813.94 784.48 501493 0.27 6 799.21 

2_E24 891.08 699.68 489676 0.62 6 795.38 

2_E22 810.26 766.47 487765 0.32 6 788.365 

E11 811.83 757.73 483136 0.36 5 784.78 

2_E16 801.75 748.92 471592 0.36 1 775.335 

2_E18 964.2 585.4 443315 0.79 1 774.8 

2_E7 792.68 754.03 469440 0.31 6 773.355 

E28 892.91 649.94 455797 0.69 6 771.425 

E33 831.21 710.55 463866 0.52 2 770.88 

2_E20 816.21 711.28 455966 0.49 6 763.745 

E22 776.43 749.41 456996 0.26 5 762.92 

E42 784.88 687.13 423580 0.48 1 736.005 

2_E12 712.78 686.69 384424 0.27 1 699.735 

E4 782.66 611.7 376008 0.62 1 697.18 

E37 735.95 650.21 375834 0.47 1 693.08 

E36 890.66 481.75 336995 0.84 5 686.205 

E14 865.49 504.5 342932 0.81 6 684.995 

E12 847.71 499.71 332704 0.81 6 673.71 

2_E4 721.55 618.48 350494 0.52 2 670.015 

2_E14 752.06 585.16 345635 0.63 1 668.61 

2_E10 712.08 612.34 342459 0.51 6 662.21 

E13 705.74 584.67 324072 0.56 6 645.205 

E2 661.45 621.54 322892 0.34 1 641.495 

E20 845.19 397.5 263864 0.88 1 621.345 

E18 691.11 541.94 294164 0.62 6 616.525 

2_E11 622.41 606.83 296640 0.22 6 614.62 

2_E23 634.38 580.48 289221 0.4 5 607.43 

E40 672.11 534.67 282240 0.61 6 603.39 

2_E3 614.04 587.53 283349 0.29 6 600.785 

E9 640.61 548.69 276065 0.52 2 594.65 

E3 635.97 508.24 253860 0.6 3 572.105 

2_E17 620.03 522.25 254321 0.54 2 571.14 

E8 576.01 542.71 245521 0.34 6 559.36 

E29 533.47 528.84 221575 0.13 6 531.155 

2_E9 586.22 475.37 218865 0.59 4 530.795 

E45 528.98 491.12 204041 0.37 3 510.05 

E30 546.59 465.78 199958 0.52 1 506.185 

E34 532.59 478.54 200171 0.44 1 505.565 



197 
 

E31 539.64 470.2 199286 0.49 6 504.92 

2_E13 515.5 427.8 173204 0.56 1 471.65 

E16 475.27 466.96 174302 0.19 6 471.115 

E6 476.35 437.53 163690 0.4 6 456.94 

E32 487.22 415.04 158820 0.52 6 451.13 

E24 535.52 359.72 151295 0.74 6 447.62 

E21 472.28 406.32 150716 0.51 6 439.3 

2_E21 479.3 395.7 148960 0.56 5 437.5 

E35 531.47 340.03 141936 0.77 6 435.75 

2_E15 468.24 351.45 129247 0.66 2 409.845 

E23 455.96 352.33 126174 0.63 6 404.145 

E26 400.74 352.56 110964 0.48 5 376.65 

E39 385.71 326.85 99017 0.53 2 356.28 

2_E25 373.08 335.03 98170 0.44 5 354.055 

E7 327.53 260.45 67000 0.61 2 293.99 

 

GFK-14A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E13 1610.62 1192.36 1508313 0.67 1 1401.49 

3_E48 1501.01 1296.79 1528782 0.5 7 1398.9 

2_E1 1509.4 1278.66 1515822 0.53 1 1394.03 

2_E35 1458.44 1218.62 1395880 0.55 1 1338.53 

4_E15 1280.42 1209.84 1216661 0.33 1 1245.13 

2_E18 1292.94 1192.51 1210965 0.39 6 1242.725 

2_E34 1570.4 866.78 1069072 0.83 1 1218.59 

3_E14 1267.51 1127.4 1122322 0.46 1 1197.455 

2_E38 1231.67 1143.62 1106287 0.37 1 1187.645 

4_E13 1192.44 1129.16 1057503 0.32 1 1160.8 

2_E15 1257.18 996.91 984334 0.61 1 1127.045 

3_E22 1158.2 1087.92 989632 0.34 3 1123.06 

3_E46 1177.8 1034.48 956937 0.48 6 1106.14 

4_E12 1137.19 1047.75 935799 0.39 1 1092.47 

E9 1159.31 1013.77 923061 0.49 3 1086.54 

3_E36 1086.41 1025.72 875206 0.33 1 1056.065 

2_E10 1107.95 974.57 848059 0.48 1 1041.26 

3_E15 1042.99 1036.12 848755 0.11 5 1039.555 

E6 1039.53 1025.03 836876 0.17 6 1032.28 

2_E54 1126.45 928.35 821317 0.57 6 1027.4 

3_E45 1095.67 949.5 817084 0.5 1 1022.585 

3_E8 1048.23 991.14 815979 0.33 6 1019.685 
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E15 1068.52 938.17 787323 0.48 6 1003.345 

3_E7 1101.05 889.26 768998 0.59 1 995.155 

E16 994.51 971.8 759061 0.21 4 983.155 

3_E40 1018.48 942.85 754193 0.38 1 980.665 

4_E6 996.39 957.75 749505 0.28 1 977.07 

3_E43 994.51 944 737346 0.31 1 969.255 

2_E21 1078.35 858 726674 0.61 6 968.175 

E11 1081.95 820.78 697464 0.65 1 951.365 

2_E30 1023.12 877.6 705203 0.51 1 950.36 

4_E14 994.6 897.27 700909 0.43 1 945.935 

2_E46 968.12 905.13 688224 0.35 1 936.625 

4_E21 986.47 883.17 684257 0.45 5 934.82 

2_E45 954.29 914.89 685704 0.28 1 934.59 

2_E23 1152.77 707.71 640749 0.79 6 930.24 

2_E39 1123.31 736.54 649804 0.76 1 929.925 

4_E5 949.12 875.02 652274 0.39 1 912.07 

E2 934.27 884.52 649034 0.32 5 909.395 

2_E40 918.92 852.08 614962 0.37 6 885.5 

3_E44 937.69 825.53 607974 0.47 4 881.61 

3_E33 896.76 854.37 601745 0.3 1 875.565 

E19 1132.39 601.48 534945 0.85 1 866.935 

3_E2 919.45 813.02 587113 0.47 2 866.235 

E20 1096.83 629.48 542264 0.82 1 863.155 

4_E36 967.25 750.85 570400 0.63 6 859.05 

E31 941.87 718.44 531463 0.65 1 830.155 

2_E32 987.33 668.31 518239 0.74 1 827.82 

3_E5 834.83 801.02 525209 0.28 5 817.925 

3_E26 913.56 708.56 508400 0.63 1 811.06 

3_E17 875.34 739.3 508262 0.54 5 807.32 

4_E4 791.66 742.49 461656 0.35 5 767.075 

3_E42 918.12 607.75 438245 0.75 5 762.935 

3_E6 791.5 718.04 446368 0.42 4 754.77 

3_E27 838.63 650.45 428422 0.63 1 744.54 

2_E22 751.95 736.66 435059 0.2 1 744.305 

4_E27 820.64 653.78 421383 0.6 2 737.21 

3_E55 942.01 525 388419 0.83 5 733.505 

3_E23 745.45 719 420957 0.26 4 732.225 

2_E7 746.27 699.54 410010 0.35 1 722.905 

E21 763.66 670.69 402264 0.48 1 717.175 

2_E31 852.85 555.34 371977 0.76 5 704.095 

2_E41 727.86 671.14 383664 0.39 5 699.5 
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2_E14 738.92 657.18 381391 0.46 1 698.05 

E26 746.71 643.46 377367 0.51 6 695.085 

4_E22 783.44 589.94 362995 0.66 6 686.69 

3_E58 766.88 598.57 360519 0.63 6 682.725 

3_E34 693.5 671.22 365596 0.25 3 682.36 

E23 736.86 625.58 362038 0.53 6 681.22 

3_E4 732.84 622.76 358440 0.53 6 677.8 

2_E16 680.2 670.92 358424 0.16 2 675.56 

4_E9 712.78 629.4 352348 0.47 1 671.09 

4_E26 714.19 621.48 348602 0.49 3 667.835 

3_E20 703.73 622.58 344107 0.47 6 663.155 

E10 664.61 652.38 340534 0.19 1 658.495 

E1 670.14 638.35 335982 0.3 3 654.245 

4_E8 668.23 635.68 333620 0.31 1 651.955 

3_E47 654.18 647.07 332460 0.15 5 650.625 

E12 650.05 644.22 328905 0.13 1 647.135 

2_E9 782.73 498.01 306156 0.77 1 640.37 

E18 647.43 629.03 319856 0.24 5 638.23 

2_E29 778.71 491.84 300809 0.78 1 635.275 

2_E52 659.7 607.02 314513 0.39 6 633.36 

4_E10 712.17 548.18 306616 0.64 1 630.175 

4_E23 664.82 583.05 304441 0.48 1 623.935 

4_E7 625.31 602.83 296060 0.27 6 614.07 

2_E47 627.75 585.19 288520 0.36 3 606.47 

2_E27 688.19 521.25 281736 0.65 1 604.72 

E4 615.16 583.56 281945 0.32 3 599.36 

3_E50 644.58 546.94 276889 0.53 2 595.76 

2_E12 657.97 520.9 269184 0.61 6 589.435 

E7 611.63 557.58 267850 0.41 1 584.605 

4_E19 659.26 507.15 262591 0.64 2 583.205 

3_E21 679.58 472.2 252031 0.72 6 575.89 

2_E44 603.17 539.61 255628 0.45 5 571.39 

4_E25 577.5 561.33 254604 0.23 1 569.415 

3_E49 571.57 558.57 250745 0.21 2 565.07 

2_E6 611.94 513.43 246764 0.54 6 562.685 

2_E28 582.81 540.94 247611 0.37 3 561.875 

2_E8 610.96 503.76 241730 0.57 1 557.36 

4_E3 608.81 489.48 234049 0.59 2 549.145 

2_E36 634.74 454.86 226762 0.7 6 544.8 

3_E37 552.13 535.77 232329 0.24 3 543.95 

4_E18 573.16 477.19 214814 0.55 3 525.175 
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3_E19 562.04 487.6 215237 0.5 2 524.82 

2_E17 644.3 393.14 198939 0.79 1 518.72 

2_E4 518.87 505.81 206127 0.22 5 512.34 

4_E33 556.26 466.08 203627 0.55 2 511.17 

2_E25 527.85 479.63 198842 0.42 2 503.74 

3_E56 537.74 453.27 191436 0.54 2 495.505 

3_E35 597.79 384.85 180690 0.77 1 491.32 

4_E24 534.27 430.58 180678 0.59 1 482.425 

2_E20 550.35 408.42 176537 0.67 6 479.385 

2_E43 485.69 450.14 171711 0.38 2 467.915 

2_E3 469.6 452.65 166947 0.27 6 461.125 

3_E57 496.48 423.98 165323 0.52 1 460.23 

E3 475.35 434.1 162068 0.41 2 454.725 

4_E37 467.71 414.53 152271 0.46 2 441.12 

3_E28 454.06 423.68 151090 0.36 5 438.87 

3_E16 515.27 355.73 143961 0.72 1 435.5 

4_E2 453.3 410.76 146239 0.42 2 432.03 

3_E24 474.44 378.77 141142 0.6 6 426.605 

E24 441.16 402.71 139533 0.41 6 421.935 

2_E13 457.87 370.28 133156 0.59 1 414.075 

2_E33 438.87 380.23 131062 0.5 6 409.55 

3_E18 424.41 392.86 130951 0.38 2 408.635 

4_E32 428.44 385.8 129819 0.43 2 407.12 

4_E17 430.96 372.07 125936 0.5 1 401.515 

4_E31 486.24 282.72 107967 0.81 1 384.48 

2_E42 384.43 363.06 109619 0.33 2 373.745 

4_E20 397.12 347.89 108506 0.48 1 372.505 

4_E28 448.47 296.45 104417 0.75 1 372.46 

2_E37 355.37 354.54 98955 0.07 4 354.955 

4_E1 361.33 346.42 98308 0.28 6 353.875 

3_E38 364.77 339.05 97134 0.37 4 351.91 

2_E11 412.92 278.22 90226 0.74 6 345.57 

4_E16 358.1 320 90001 0.45 2 339.05 

2_E49 357.02 304.53 85390 0.52 6 330.775 

E14 335.83 313.05 82570 0.36 3 324.44 

4_E35 343.97 290.9 78589 0.53 2 317.435 

4_E34 323.35 292.17 74199 0.43 2 307.76 

2_E48 333.64 276.38 72424 0.56 1 305.01 

3_E54 387.21 213.07 64799 0.83 6 300.14 

3_E3 303.41 285.35 67998 0.34 6 294.38 

2_E26 301.08 287.31 67939 0.3 2 294.195 



201 
 

 

 

P11-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E20 1723.43 1483.85 2008514 0.51 5 1603.64 

4_E47 1509.95 1059.04 1255926 0.71 6 1284.495 

2_E49 1213.11 1086.32 1035015 0.45 5 1149.715 

3_E33 1163.54 1093.52 999299 0.34 5 1128.53 

3_E15 1164.77 1077.81 985991 0.38 5 1121.29 

3_E94 1261.79 978.7 969899 0.63 6 1120.245 

E35 1366.34 791.71 849602 0.82 7 1079.025 

3_E76 1101.45 1043.32 902555 0.32 6 1072.385 

4_E77 1172.91 969.12 892759 0.56 6 1071.015 

4_E22 1289.05 849.13 859668 0.75 5 1069.09 

4_E36 1150.93 978.65 884633 0.53 5 1064.79 

2_E13 1166.11 949.76 869847 0.58 6 1057.935 

4_E55 1220.92 887.79 851305 0.69 5 1054.355 

2_E7 1073.15 1004.67 846785 0.35 6 1038.91 

3_E39 1084.65 959.22 817144 0.47 6 1021.935 

3_E90 1206.58 817.09 774311 0.74 6 1011.835 

E53 1116.21 896.53 785961 0.6 3 1006.37 

3_E46 1118.13 890.07 781639 0.61 6 1004.1 

3_E56 1096.76 900.88 776012 0.57 6 998.82 

2_E53 1059.43 933.56 776793 0.47 5 996.495 

2_E9 1081.79 905.26 769136 0.55 5 993.525 

E58 1018.34 966.48 772994 0.32 5 992.41 

3_E98 1127.52 844.08 747475 0.66 5 985.8 

E26 1009.58 909.17 720900 0.43 6 959.375 

4_E78 1043.26 873.18 715456 0.55 5 958.22 

3_E47 1158.31 756.91 688594 0.76 6 957.61 

4_E53 1121.42 792.87 698326 0.71 6 957.145 

E32 989.65 919.88 714994 0.37 5 954.765 

3_E79 1009.45 896.61 710855 0.46 5 953.03 

3_E80 1027.76 877.9 708645 0.52 6 952.83 

4_E68 998.44 898.27 704404 0.44 5 948.355 

3_E16 1240.15 652.37 635415 0.85 6 946.26 

3_E78 975.56 915.99 701832 0.34 5 945.775 

E2 1133.79 752.68 670244 0.75 5 943.235 

3_E83 986.88 871.71 675656 0.47 6 929.295 

3_E29 1041.22 804.39 657807 0.63 6 922.805 
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3_E74 970.93 860.14 655917 0.46 5 915.535 

3_E53 1134.33 686.84 611906 0.8 6 910.585 

2_E110 951.66 837.63 626073 0.47 6 894.645 

4_E29 939.69 846.78 624950 0.43 5 893.235 

E103 961.29 813.8 614417 0.53 5 887.545 

3_E7 922.5 851.16 616690 0.39 3 886.83 

3_E38 902.31 865.33 613238 0.28 2 883.82 

3_E87 916.83 846.9 609838 0.38 6 881.865 

E65 936.51 802.42 590206 0.52 3 869.465 

2_E51 914.74 818.71 588183 0.45 4 866.725 

4_E56 958.72 774 582808 0.59 5 866.36 

3_E77 951.88 780.1 583210 0.57 5 865.99 

2_E47 879.85 851.11 588142 0.25 5 865.48 

3_E17 1029.48 693.87 561032 0.74 6 861.675 

E1 937 782.33 575727 0.55 5 859.665 

3_E21 890.02 824.45 576311 0.38 6 857.235 

3_E61 896.79 814.06 573372 0.42 5 855.425 

E27 966.32 743.19 564043 0.64 4 854.755 

E56 1082.54 623.2 529862 0.82 6 852.87 

2_E46 857.41 843.06 567722 0.18 5 850.235 

4_E4 885.29 811.2 564033 0.4 4 848.245 

4_E73 957.06 734.11 551808 0.64 5 845.585 

E100 850.88 821.36 548903 0.26 6 836.12 

E38 1029.57 631.93 510992 0.79 3 830.75 

4_E35 859.39 799.6 539703 0.37 5 829.495 

2_E21 828.03 824.16 535979 0.1 6 826.095 

3_E60 847.34 795.07 529120 0.35 2 821.205 

2_E10 1015.14 626.81 499747 0.79 7 820.975 

3_E93 880.83 758.74 524896 0.51 6 819.785 

2_E91 856.98 781.7 526137 0.41 6 819.34 

E22 852.28 769.11 514829 0.43 6 810.695 

4_E1 884.51 732.94 509168 0.56 1 808.725 

2_E8 851.61 762.49 509991 0.45 5 807.05 

4_E28 874.93 736.8 506301 0.54 5 805.865 

2_E96 864.05 745.41 505853 0.51 5 804.73 

3_E50 877 723.2 498139 0.57 5 800.1 

E40 850.91 748.36 500134 0.48 4 799.635 

3_E27 815.14 783.87 501843 0.27 5 799.505 

3_E57 844.68 748.41 496504 0.46 5 796.545 

2_E62 872.07 720.68 493606 0.56 5 796.375 

3_E67 835.66 747.13 490360 0.45 2 791.395 
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2_E55 851.89 728.73 487574 0.52 6 790.31 

E33 1031.72 546.67 442977 0.85 7 789.195 

2_E24 924.2 650.13 471904 0.71 6 787.165 

3_E92 797.93 774.86 485604 0.24 3 786.395 

E69 814.47 757.4 484496 0.37 5 785.935 

4_E8 805.49 762.52 482392 0.32 5 784.005 

4_E17 828.51 738.76 480720 0.45 6 783.635 

4_E7 803.92 758.41 478861 0.33 6 781.165 

2_E58 827.18 734.94 477468 0.46 5 781.06 

2_E66 835.31 721.47 473319 0.5 4 778.39 

4_E74 919.86 633.24 457486 0.73 6 776.55 

4_E80 860.34 689.67 466014 0.6 6 775.005 

E51 811.62 736.99 469793 0.42 1 774.305 

4_E48 811.97 732.89 467383 0.43 4 772.43 

3_E18 825.56 718.3 465743 0.49 5 771.93 

2_E57 820.35 720.59 464274 0.48 5 770.47 

2_E83 891.61 649.07 454524 0.69 6 770.34 

2_E6 810.1 730.42 464726 0.43 6 770.26 

E36 790.94 746.83 463936 0.33 6 768.885 

2_E14 854.64 679.77 456284 0.61 5 767.205 

3_E13 808.06 722.29 458402 0.45 6 765.175 

E21 929.63 591.29 431716 0.77 6 760.46 

3_E31 823.67 693.72 448779 0.54 5 758.695 

3_E22 841.03 669.56 442277 0.61 1 755.295 

4_E26 868.81 641.5 437734 0.67 2 755.155 

E6 874.4 633.16 434822 0.69 6 753.78 

E25 817.41 685.4 440025 0.54 5 751.405 

3_E45 841.66 652.01 431003 0.63 3 746.835 

4_E57 782.07 710.06 436147 0.42 6 746.065 

E85 804.34 680.47 429869 0.53 6 742.405 

3_E20 819.89 662.11 426355 0.59 2 741 

E7 811.62 670.32 427291 0.56 6 740.97 

3_E51 894.22 581.82 408622 0.76 3 738.02 

E78 768.65 706.42 426465 0.39 4 737.535 

2_E89 793.33 679.67 423488 0.52 2 736.5 

2_E73 750.92 718.96 424020 0.29 2 734.94 

3_E95 756.49 709.07 421290 0.35 1 732.78 

2_E19 812.49 648.1 413571 0.6 5 730.295 

E17 918.9 539.47 389335 0.81 6 729.185 

E106 769.34 688.75 416172 0.45 5 729.045 

4_E31 781.72 675.52 414742 0.5 6 728.62 
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E91 759.21 695.88 414939 0.4 5 727.545 

E60 771.99 678.89 411626 0.48 6 725.44 

3_E66 774.16 674.58 410156 0.49 2 724.37 

3_E84 785.67 658.72 406469 0.55 5 722.195 

E31 733.95 705.34 406586 0.28 5 719.645 

E95 757.62 679.92 404572 0.44 3 718.77 

2_E22 845.35 588.45 390695 0.72 6 716.9 

2_E25 719.73 707.22 399776 0.19 5 713.475 

E61 792.92 633.93 394788 0.6 6 713.425 

4_E49 766.04 660.66 397485 0.51 3 713.35 

2_E37 845.25 579.29 384562 0.73 3 712.27 

2_E108 727.96 683.06 390529 0.35 5 705.51 

3_E68 727.88 675.99 386446 0.37 2 701.935 

E39 773.31 630.42 382890 0.58 2 701.865 

2_E82 724.19 677.04 385086 0.35 5 700.615 

3_E59 745.74 650.74 381136 0.49 3 698.24 

E11 715.85 679.83 382217 0.31 3 697.84 

4_E5 795.86 599.2 374544 0.66 6 697.53 

E57 732.9 658.08 378799 0.44 4 695.49 

4_E3 701.97 686.68 378583 0.21 2 694.325 

E119 710.45 676.66 377564 0.3 5 693.555 

4_E60 756.92 630.15 374609 0.55 6 693.535 

4_E6 992.34 391.64 305237 0.92 7 691.99 

4_E62 820.85 553.17 356626 0.74 1 687.01 

3_E30 727.61 641.93 366843 0.47 5 684.77 

2_E27 704.41 663.6 367133 0.34 1 684.005 

2_E35 827.83 537.46 349445 0.76 5 682.645 

3_E28 684.33 677.79 364292 0.14 3 681.06 

E109 783.49 578.53 355998 0.67 3 681.01 

2_E105 716.87 644.34 362782 0.44 6 680.605 

4_E41 716.99 640.8 360850 0.45 4 678.895 

4_E69 742.6 613.48 357801 0.56 2 678.04 

2_E61 712.44 643.46 360046 0.43 5 677.95 

3_E58 735 615.45 355282 0.55 5 675.225 

3_E81 763.03 582.83 349278 0.65 6 672.93 

3_E48 691.1 654.45 355229 0.32 4 672.775 

E75 720.12 623.3 352527 0.5 2 671.71 

4_E72 707.91 634.93 353015 0.44 6 671.42 

2_E15 689.49 651.82 352978 0.33 5 670.655 

E37 707.21 632.95 351566 0.45 5 670.08 

2_E52 732.86 606.37 349018 0.56 4 669.615 
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4_E42 699.34 638.5 350707 0.41 5 668.92 

4_E75 781.28 551.92 338670 0.71 3 666.6 

4_E13 670.38 661.43 348253 0.16 5 665.905 

4_E32 782.42 540.17 331939 0.72 6 661.295 

2_E65 703.36 616.22 340412 0.48 4 659.79 

4_E30 713.22 602.82 337677 0.53 5 658.02 

4_E67 715.7 596.61 335362 0.55 5 656.155 

3_E2 722.01 590.22 334697 0.58 6 656.115 

E45 712.36 593.37 331978 0.55 5 652.865 

2_E70 720.06 585.59 331175 0.58 5 652.825 

E54 820.12 484.92 312348 0.81 4 652.52 

4_E10 732.2 571.08 328407 0.63 2 651.64 

E79 711.61 588.63 328983 0.56 6 650.12 

2_E39 662.77 635.88 330997 0.28 4 649.325 

E83 678.01 620.51 330427 0.4 5 649.26 

E114 705.63 588.39 326083 0.55 5 647.01 

2_E90 715.88 573.34 322360 0.6 6 644.61 

E24 667.78 619.3 324806 0.37 3 643.54 

4_E24 682.6 600.47 321917 0.48 6 641.535 

2_E72 692.83 587.57 319727 0.53 6 640.2 

3_E37 681.87 598.13 320322 0.48 5 640 

E99 712.7 559.46 313163 0.62 6 636.08 

E12 713.9 557.43 312549 0.62 2 635.665 

3_E35 704.97 565.28 312984 0.6 6 635.125 

3_E100 662.21 594.33 309108 0.44 5 628.27 

3_E12 662.93 591.44 307940 0.45 4 627.185 

4_E16 682.36 571.08 306053 0.55 1 626.72 

E81 642.2 609.05 307196 0.32 3 625.625 

2_E71 653.89 597.19 306694 0.41 4 625.54 

2_E81 658.33 585.32 302638 0.46 6 621.825 

3_E19 706.98 535.84 297534 0.65 3 621.41 

2_E97 656.07 586.59 302257 0.45 5 621.33 

4_E46 630.95 605.2 299905 0.28 6 618.075 

2_E99 648.14 587.62 299125 0.42 5 617.88 

4_E66 696.23 537.66 294004 0.64 5 616.945 

3_E24 671.57 561.61 296221 0.55 5 616.59 

4_E33 631.77 594.13 294803 0.34 3 612.95 

2_E111 828.32 397.14 258362 0.88 2 612.73 

E89 687.41 536.76 289793 0.62 4 612.085 

E64 737.08 485.88 281279 0.75 2 611.48 

2_E85 681.63 540.45 289329 0.61 1 611.04 
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2_E38 635.91 582.43 290890 0.4 5 609.17 

2_E54 734.81 478.03 275879 0.76 6 606.42 

2_E36 624.52 586.32 287585 0.34 5 605.42 

E80 701.38 508.79 280276 0.69 3 605.085 

3_E91 714.24 492.07 276034 0.72 2 603.155 

E96 776.06 425.35 259257 0.84 3 600.705 

2_E104 784.18 416.03 256230 0.85 1 600.105 

3_E82 716.03 481.79 270943 0.74 6 598.91 

4_E58 631.91 565.29 280555 0.45 3 598.6 

3_E36 678.96 518.23 276346 0.65 5 598.595 

2_E63 670.22 526.11 276937 0.62 6 598.165 

2_E106 670 524.99 276261 0.62 1 597.495 

E20 619.57 572.7 278682 0.38 5 596.135 

E3 648.41 543.59 276832 0.55 3 596 

E88 613.06 576.87 277760 0.34 6 594.965 

E42 647.77 541.57 275524 0.55 5 594.67 

E41 608.39 572.86 273728 0.34 5 590.625 

4_E25 722.6 458.56 260249 0.77 4 590.58 

E84 647.58 531.7 270426 0.57 3 589.64 

3_E86 690.06 489.15 265109 0.71 6 589.605 

3_E26 715.33 462.42 259798 0.76 2 588.875 

4_E34 646.16 531.58 269772 0.57 3 588.87 

4_E39 634.57 540.56 269408 0.52 3 587.565 

3_E71 625.82 548.47 269585 0.48 6 587.145 

3_E72 682.86 488.47 261977 0.7 6 585.665 

4_E38 705.08 464.57 257264 0.75 1 584.825 

3_E5 637.78 520.59 260770 0.58 6 579.185 

E23 593.42 559.89 260950 0.33 1 576.655 

4_E11 628.5 519.84 256606 0.56 2 574.17 

E104 615.31 532.9 257532 0.5 2 574.105 

3_E34 599.68 548.41 258294 0.4 3 574.045 

4_E15 596.25 547.79 256528 0.39 5 572.02 

E46 648.06 493.45 251158 0.65 2 570.755 

2_E109 591.14 550.07 255385 0.37 3 570.605 

3_E6 599.14 540.89 254524 0.43 6 570.015 

2_E80 598.68 537.38 252678 0.44 3 568.03 

3_E55 711.16 420.52 234881 0.81 1 565.84 

E9 768.31 362.51 218746 0.88 6 565.41 

4_E52 588.54 538.65 248988 0.4 5 563.595 

2_E92 586.64 539.36 248506 0.39 6 563 

E115 585.22 537.89 247231 0.39 6 561.555 
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E90 587.62 534.08 246485 0.42 2 560.85 

E105 717.32 404.07 227648 0.83 5 560.695 

2_E76 603.4 511.86 242574 0.53 1 557.63 

E34 627.64 482.01 237603 0.64 3 554.825 

3_E11 609.96 493.25 236297 0.59 2 551.605 

2_E18 571.4 528.11 237003 0.38 3 549.755 

4_E2 622.58 473.23 231396 0.65 3 547.905 

E50 559.21 536.5 235632 0.28 4 547.855 

4_E65 592.49 499.97 232658 0.54 6 546.23 

3_E3 564.31 526.8 233481 0.36 1 545.555 

3_E88 576.32 512.99 232202 0.46 5 544.655 

3_E10 589.58 495.34 229372 0.54 2 542.46 

2_E45 566.49 513.01 228246 0.42 3 539.75 

E97 584.4 489.41 224630 0.55 6 536.905 

4_E59 572.29 498.2 223930 0.49 3 535.245 

E76 609.51 460.54 220466 0.66 2 535.025 

4_E12 663.99 403.65 210502 0.79 2 533.82 

E13 549.93 507.83 219338 0.38 3 528.88 

E82 585.44 471.88 216972 0.59 3 528.66 

4_E14 547.59 508.34 218623 0.37 5 527.965 

E94 580.29 473.38 215749 0.58 6 526.835 

3_E64 659.18 392.87 203398 0.8 2 526.025 

2_E50 617.31 434.73 210771 0.71 1 526.02 

2_E44 581.97 469.85 214756 0.59 3 525.91 

E19 619.85 430.51 209582 0.72 2 525.18 

E44 537.69 499.6 210980 0.37 5 518.645 

E117 584.36 448.5 205839 0.64 4 516.43 

E10 565.63 463.58 205941 0.57 1 514.605 

2_E30 637.98 390.41 195620 0.79 2 514.195 

E68 560.21 466.42 205219 0.55 2 513.315 

4_E50 517.41 508.64 206698 0.18 2 513.025 

3_E25 602.22 423.21 200169 0.71 5 512.715 

E43 589.56 433.84 200887 0.68 5 511.7 

3_E54 530.13 487.97 203173 0.39 1 509.05 

3_E65 548.5 467.03 201191 0.52 2 507.765 

2_E114 630.45 380.45 188381 0.8 6 505.45 

2_E64 519.9 488.12 199311 0.34 3 504.01 

E70 539.77 467.59 198228 0.5 6 503.68 

E18 583.75 415.8 190634 0.7 1 499.775 

2_E34 565.33 425.17 188781 0.66 5 495.25 

E102 624.37 364.67 178827 0.81 1 494.52 
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2_E59 501.36 486.56 191593 0.24 3 493.96 

E77 528.63 459.07 190596 0.5 2 493.85 

4_E63 536.1 447.91 188594 0.55 6 492.005 

4_E40 507.74 473.33 188755 0.36 2 490.535 

3_E85 550.26 427.96 184953 0.63 5 489.11 

3_E43 526.95 451.06 186676 0.52 2 489.005 

4_E61 516.36 461.23 187050 0.45 2 488.795 

4_E23 499.22 471.07 184699 0.33 5 485.145 

E66 513.22 455.09 183439 0.46 3 484.155 

E30 540.2 426.9 181122 0.61 2 483.55 

3_E99 491.03 472.48 182214 0.27 5 481.755 

E71 532.27 427.65 178777 0.6 3 479.96 

E29 614.71 340.56 164420 0.83 2 477.635 

4_E64 553.51 400.98 174315 0.69 2 477.245 

4_E51 530.1 422.87 176060 0.6 4 476.485 

4_E76 489.66 463.28 178165 0.32 3 476.47 

3_E63 513.17 439.67 177205 0.52 2 476.42 

4_E82 622.5 329.5 161096 0.85 2 476 

E101 489.79 461.14 177393 0.34 3 475.465 

2_E1 524.97 422.19 174073 0.59 1 473.58 

4_E19 523.01 420.68 172805 0.59 3 471.845 

3_E97 495.26 443.13 172365 0.45 5 469.195 

4_E81 498.77 439.34 172106 0.47 2 469.055 

4_E45 516.89 420.51 170710 0.58 1 468.7 

E74 479.66 454.62 171266 0.32 4 467.14 

2_E86 532.93 395.82 165674 0.67 3 464.375 

E48 474.47 451.34 168189 0.31 3 462.905 

E47 483.32 440.47 167201 0.41 5 461.895 

3_E70 499.56 423.71 166243 0.53 3 461.635 

E111 497.12 424.19 165619 0.52 2 460.655 

E49 513.28 406.6 163913 0.61 6 459.94 

E118 533.85 385.69 161717 0.69 6 459.77 

3_E23 585.79 331.87 152685 0.82 1 458.83 

E110 497.92 416.08 162716 0.55 3 457 

2_E68 509.92 398.24 159492 0.62 3 454.08 

3_E69 474.21 432.17 160959 0.41 2 453.19 

2_E93 506.69 397.36 158129 0.62 2 452.025 

3_E44 527.86 375.14 155525 0.7 1 451.5 

2_E75 559.81 342.37 150533 0.79 2 451.09 

3_E52 479.06 422.09 158811 0.47 5 450.575 

3_E89 492.8 407.16 157590 0.56 2 449.98 
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4_E79 509.27 385.92 154359 0.65 5 447.595 

4_E20 481.2 410.85 155276 0.52 1 446.025 

3_E1 483.69 407.79 154915 0.54 3 445.74 

E52 566.53 323.74 144049 0.82 1 445.135 

E4 479.62 410.51 154636 0.52 2 445.065 

E86 512.7 364.53 146788 0.7 3 438.615 

E93 458.62 418.39 150704 0.41 2 438.505 

2_E11 472.55 403.31 149685 0.52 1 437.93 

4_E37 453.47 420.15 149638 0.38 2 436.81 

2_E79 442.41 424.03 147337 0.29 3 433.22 

3_E14 456.67 409.49 146872 0.44 6 433.08 

2_E107 455.05 409.48 146348 0.44 2 432.265 

2_E78 442.72 404.15 140529 0.41 1 423.435 

3_E9 549.31 295.5 127486 0.84 2 422.405 

4_E21 538 306.8 129635 0.82 1 422.4 

2_E2 558.23 277.69 121747 0.87 2 417.96 

4_E71 423.53 406.93 135361 0.28 2 415.23 

2_E98 506.12 323.5 128593 0.77 1 414.81 

3_E96 420.76 408.86 135116 0.24 2 414.81 

3_E4 436.42 382.42 131081 0.48 2 409.42 

2_E101 428.71 385.1 129665 0.44 2 406.905 

4_E43 424.86 387.91 129441 0.41 5 406.385 

E73 414.94 394.33 128510 0.31 3 404.635 

2_E42 427.76 381.4 128135 0.45 2 404.58 

2_E94 463.94 344.26 125441 0.67 2 404.1 

2_E26 470.23 330.15 121929 0.71 1 400.19 

E59 432.6 363.19 123396 0.54 2 397.895 

3_E75 464.57 330.98 120767 0.7 3 397.775 

2_E5 422.09 372.86 123607 0.47 3 397.475 

E87 436.13 342.48 117312 0.62 2 389.305 

2_E41 408.9 368.84 118451 0.43 2 388.87 

2_E33 411.37 366.18 118307 0.46 2 388.775 

4_E9 427.95 348.42 117110 0.58 3 388.185 

E28 397.66 372.55 116354 0.35 2 385.105 

2_E43 405.12 363.8 115755 0.44 3 384.46 

E15 444.87 319.42 111606 0.7 2 382.145 

E67 421.16 342.39 113256 0.58 5 381.775 

2_E23 479.43 283.01 106567 0.81 5 381.22 

2_E112 439.05 322.87 111334 0.68 1 380.96 

3_E41 399.73 357.72 112304 0.45 2 378.725 

2_E113 380.11 375.56 112120 0.15 2 377.835 



210 
 

2_E69 391.03 362.95 111467 0.37 4 376.99 

2_E3 418.75 334.62 110051 0.6 5 376.685 

3_E62 404.68 348.39 110731 0.51 2 376.535 

E14 390.74 358.11 109898 0.4 2 374.425 

2_E48 390.57 348.6 106934 0.45 2 369.585 

3_E8 391.72 347.35 106862 0.46 2 369.535 

E72 468.22 270.45 99457 0.82 3 369.335 

E107 408.02 329.76 105675 0.59 5 368.89 

E16 397.67 335.41 104760 0.54 2 366.54 

E92 415 313.62 102223 0.65 5 364.31 

E63 387.04 340.75 103581 0.47 2 363.895 

4_E70 391.55 333.27 102488 0.52 2 362.41 

4_E18 381.33 338.64 101422 0.46 2 359.985 

2_E40 368.31 339.96 98340 0.38 2 354.135 

E5 414.22 293.54 95496 0.71 2 353.88 

E62 420.94 280.44 92717 0.75 2 350.69 

4_E54 369.62 327.36 95034 0.46 1 348.49 

3_E49 370.29 321.42 93478 0.5 2 345.855 

2_E12 360.43 329.82 93366 0.4 2 345.125 

2_E115 436.65 251.2 86147 0.82 3 343.925 

2_E67 383.6 303.03 91298 0.61 2 343.315 

2_E4 370.84 314.09 91480 0.53 3 342.465 

E8 397.61 286.08 89338 0.69 2 341.845 

E98 361.42 321.95 91389 0.45 2 341.685 

2_E84 351.29 331.7 91517 0.33 2 341.495 

E112 410.42 269.89 86998 0.75 5 340.155 

2_E102 362.24 309.4 88025 0.52 2 335.82 

3_E40 348 321.45 87857 0.38 2 334.725 

3_E73 368.68 299.66 86769 0.58 1 334.17 

2_E28 351.8 306.48 84681 0.49 3 329.14 

2_E29 350.62 305.84 84221 0.49 2 328.23 

3_E42 338.33 308.94 82095 0.41 2 323.635 

2_E56 348.96 292.19 80082 0.55 2 320.575 

2_E95 320.43 311.67 78439 0.23 1 316.05 

4_E44 328.55 303.13 78221 0.39 2 315.84 

E116 342.39 284.4 76479 0.56 2 313.395 

E113 352.74 273.51 75774 0.63 2 313.125 

E55 319.23 300.91 75445 0.33 2 310.07 

2_E77 361.56 258.56 73423 0.7 3 310.06 

2_E16 335.08 282.04 74225 0.54 1 308.56 

4_E27 343.51 268.23 72368 0.62 2 305.87 
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2_E17 327.18 280.49 72077 0.51 5 303.835 

2_E32 311.11 283.69 69319 0.41 3 297.4 

2_E87 318.73 275.84 69050 0.5 2 297.285 

2_E60 358.21 223.96 63006 0.78 2 291.085 

2_E74 374.87 197.4 58120 0.85 2 286.135 

2_E31 306.84 257.85 62140 0.54 2 282.345 

2_E100 279.14 263.7 57813 0.33 3 271.42 

3_E32 290.96 242.39 55392 0.55 2 266.675 

2_E103 279.25 233.76 51268 0.55 2 256.505 

E108 257.37 236.49 47803 0.39 3 246.93 

2_E88 253.06 231.33 45979 0.41 2 242.195 

 

BH47-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E6 1260.65 951.19 941783 0.66 2 1105.92 

3_E12 1105.19 998.58 866783 0.43 6 1051.885 

5_E7 1061.86 878.29 732477 0.56 3 970.075 

3_E15 995.24 930.1 727017 0.36 6 962.67 

5_E5 1094.07 827.01 710637 0.65 7 960.54 

2_E40 1115.92 752.34 659384 0.74 1 934.13 

2_E30 994.61 871.03 680415 0.48 6 932.82 

2_E32 977.26 882.39 677273 0.43 3 929.825 

5_E1 1037.81 820.02 668398 0.61 6 928.915 

3_E22 1098.24 746.23 643666 0.73 6 922.235 

3_E5 915.17 906.77 651760 0.14 6 910.97 

5_E8 943.95 874.18 648099 0.38 5 909.065 

2_E2 1004.66 785.98 620179 0.62 6 895.32 

4_E6 928.63 842.72 614629 0.42 4 885.675 

3_E17 926.22 835.81 608011 0.43 6 881.015 

E7 899.32 831.92 587609 0.38 5 865.62 

2_E35 926.98 792.82 577208 0.52 5 859.9 

3_E19 1046.36 664.34 545962 0.77 6 855.35 

E3 864.06 824.88 559790 0.3 6 844.47 

5_E17 974.21 684.14 523459 0.71 6 829.175 

E9 910.71 681.51 487458 0.66 6 796.11 

4_E8 802.25 772.05 486461 0.27 5 787.15 

3_E8 862.93 706.34 478716 0.57 6 784.635 

4_E5 821.34 742.27 478817 0.43 4 781.805 

4_E30 828.67 728.54 474156 0.48 5 778.605 

4_E25 831.36 725.42 473664 0.49 5 778.39 
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2_E5 857.64 690.24 464935 0.59 4 773.94 

5_E15 790.14 734.09 455560 0.37 2 762.115 

2_E1 852.02 652.91 436916 0.64 6 752.465 

4_E29 796.73 701.71 439097 0.47 3 749.22 

5_E30 853.7 644.03 431820 0.66 6 748.865 

4_E4 764.52 729.41 437973 0.3 6 746.965 

4_E34 873.69 609.55 418271 0.72 6 741.62 

2_E36 794.58 685.4 427731 0.51 4 739.99 

5_E9 770.47 706.13 427298 0.4 6 738.3 

4_E10 848.09 623.72 415451 0.68 6 735.905 

2_E31 789.34 677.74 420163 0.51 6 733.54 

3_E4 790.34 674.43 418644 0.52 5 732.385 

E4 759.76 688.29 410715 0.42 1 724.025 

5_E29 841.63 598.42 395565 0.7 6 720.025 

3_E11 798.99 633.01 397234 0.61 6 716 

2_E29 734.57 692.13 399310 0.33 6 713.35 

2_E38 934.9 491.26 360715 0.85 7 713.08 

2_E33 740.04 682.21 396518 0.39 5 711.125 

5_E28 857.38 548.98 369673 0.77 3 703.18 

5_E6 763.88 625.52 375285 0.57 6 694.7 

4_E15 799.07 586.59 368138 0.68 1 692.83 

5_E24 726.57 634.8 362247 0.49 4 680.685 

3_E6 690.88 662.92 359709 0.28 5 676.9 

2_E20 687.57 645.87 348780 0.34 1 666.72 

2_E7 700.98 623.78 343421 0.46 5 662.38 

2_E18 734.9 584.41 337315 0.61 6 659.655 

5_E4 675.88 633.99 336543 0.35 1 654.935 

2_E24 708.57 598.74 333206 0.53 6 653.655 

E11 699.41 607.13 333506 0.5 3 653.27 

5_E20 674.52 629.77 333632 0.36 5 652.145 

2_E26 676.97 618.41 328802 0.41 6 647.69 

2_E9 678 591.93 315200 0.49 2 634.965 

2_E23 685.22 575.45 309689 0.54 6 630.335 

E8 676.8 572.66 304399 0.53 5 624.73 

E6 701.52 531.25 292703 0.65 6 616.385 

4_E3 655.3 575.19 296035 0.48 3 615.245 

E10 656.47 562.79 290168 0.51 3 609.63 

2_E13 618.63 594.93 289059 0.27 3 606.78 

3_E20 629.31 577.27 285320 0.4 5 603.29 

4_E23 687.22 514.78 277845 0.66 6 601 

2_E22 653.94 546.29 280574 0.55 5 600.115 
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3_E9 708.86 491.21 273476 0.72 2 600.035 

3_E23 722.42 465.13 263911 0.77 5 593.775 

2_E21 626.21 559.26 275058 0.45 5 592.735 

5_E13 687.24 496.88 268195 0.69 5 592.06 

4_E21 632.73 551.31 273969 0.49 1 592.02 

2_E27 666.93 501.54 262713 0.66 5 584.235 

E5 687.76 477.93 258160 0.72 7 582.845 

E14 605.96 554.81 264044 0.4 2 580.385 

E12 636.05 521.43 260483 0.57 6 578.74 

5_E25 597.06 554.34 259946 0.37 4 575.7 

5_E2 662.05 489.07 254303 0.67 5 575.56 

E2 602.03 544.47 257446 0.43 6 573.25 

4_E7 740.67 360.95 209972 0.87 7 550.81 

2_E14 588.34 509.15 235270 0.5 6 548.745 

4_E27 601.55 490.55 231766 0.58 1 546.05 

4_E33 713 376.79 211000 0.85 1 544.895 

4_E1 678.27 391.37 208486 0.82 1 534.82 

E1 635.17 431.77 215391 0.73 1 533.47 

4_E16 592.95 469.08 218453 0.61 1 531.015 

4_E32 557.38 498.69 218311 0.45 1 528.035 

5_E16 523.68 506.59 208356 0.25 2 515.135 

3_E2 546.15 480.07 205924 0.48 4 513.11 

5_E14 679.22 331.81 177008 0.87 1 505.515 

4_E2 553.75 456.49 198536 0.57 1 505.12 

2_E34 553.54 452.4 196681 0.58 2 502.97 

3_E10 525.19 454.12 187318 0.5 3 489.655 

2_E39 504.09 472.19 186942 0.35 1 488.14 

4_E26 522.78 450 184768 0.51 1 486.39 

2_E10 556.08 395.75 172842 0.7 3 475.915 

2_E8 517.17 430.3 174782 0.55 1 473.735 

4_E31 650.75 294.37 150453 0.89 6 472.56 

2_E12 579.97 361.95 164870 0.78 6 470.96 

4_E19 574.66 365.31 164878 0.77 1 469.985 

4_E24 500 428.35 168214 0.52 3 464.175 

3_E16 530.69 389.05 162155 0.68 1 459.87 

2_E17 474.36 440.68 164183 0.37 5 457.52 

5_E19 547.38 359.31 154472 0.75 3 453.345 

3_E1 512.16 393.43 158255 0.64 5 452.795 

5_E31 477.04 424.4 159007 0.46 1 450.72 

2_E11 469.73 422.79 155977 0.44 3 446.26 

2_E16 445.78 436.21 152724 0.21 5 440.995 
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3_E14 445.04 423.78 148124 0.31 3 434.41 

2_E3 471.18 386.96 143199 0.57 3 429.07 

5_E18 516.71 341.19 138461 0.75 1 428.95 

3_E7 479.6 371.05 139766 0.63 3 425.325 

5_E12 432.01 417.29 141586 0.26 3 424.65 

E15 471.85 375.72 139238 0.6 1 423.785 

5_E10 431.29 414.35 140353 0.28 3 422.82 

2_E19 478.21 366.67 137717 0.64 6 422.44 

5_E21 447.31 390.03 137024 0.49 1 418.67 

4_E9 475.57 352.15 131531 0.67 6 413.86 

5_E23 484.82 326.45 124307 0.74 6 405.635 

2_E4 479.6 326.45 122964 0.73 1 403.025 

2_E25 444.93 349.78 122228 0.62 1 397.355 

2_E37 478.36 314 117969 0.75 1 396.18 

4_E20 477.25 305.09 114356 0.77 1 391.17 

5_E27 393.51 387.36 119718 0.18 3 390.435 

4_E28 436.37 344.19 117964 0.61 1 390.28 

5_E3 398.56 379.39 118762 0.31 1 388.975 

3_E18 494.51 259.99 100975 0.85 1 377.25 

5_E11 483.24 265.18 100644 0.84 1 374.21 

4_E22 409.64 338.26 108829 0.56 1 373.95 

3_E3 447.55 294.88 103651 0.75 3 371.215 

5_E22 387.23 353.14 107399 0.41 1 370.185 

3_E21 418.32 315.92 103794 0.66 7 367.12 

4_E17 400.67 300.74 94640 0.66 1 350.705 

5_E26 355.42 342.32 95559 0.27 1 348.87 

4_E13 353.95 299.71 83319 0.53 1 326.83 

2_E15 340.75 302.8 81036 0.46 3 321.775 

2_E28 341.83 299.44 80392 0.48 3 320.635 

4_E18 406.52 228.07 72816 0.83 1 317.295 

3_E13 327.01 291.13 74773 0.46 1 309.07 

4_E11 325.53 282.56 72242 0.5 3 304.045 

4_E14 336.73 238.32 63027 0.71 1 287.525 

4_E12 295.14 273.53 63404 0.38 2 284.335 

E13 338.48 225.93 60061 0.74 1 282.205 
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BH47-2B Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E8 1030.43 799.2 646790 0.63 6 914.815 

2_E3 887.21 807.79 562879 0.41 6 847.5 

4_E1 844.68 808.48 536352 0.29 1 826.58 

2_E2 976.45 670.64 514317 0.73 5 823.545 

2_E5 778.37 761.14 465309 0.21 1 769.755 

2_E6 769.91 714.76 432208 0.37 6 742.335 

2_E1 670.79 632.27 333105 0.33 6 651.53 

E10 660.33 605 313766 0.4 5 632.665 

3_E1 666.95 583.14 305456 0.49 3 625.045 

2_E7 650.4 584.74 298701 0.44 6 617.57 

2_E4 598.5 581.93 273543 0.23 5 590.215 

3_E3 574.18 549.44 247771 0.29 1 561.81 

3_E8 617.43 495.13 240102 0.6 1 556.28 

2_E16 617.34 464.05 224998 0.66 1 540.695 

3_E4 581.02 495.55 226136 0.52 6 538.285 

E1 634.14 374.99 186766 0.81 1 504.565 

E4 494.45 386.09 149932 0.62 1 440.27 

2_E11 515.11 361.29 146166 0.71 3 438.2 

2_E10 443.64 432.39 150659 0.22 1 438.015 

3_E2 514.34 360.54 145643 0.71 3 437.44 

E2 469.11 373.79 137718 0.6 1 421.45 

4_E2 473.26 367.78 136704 0.63 1 420.52 

2_E18 514.83 245.47 99254 0.88 1 380.15 

4_E5 403.79 349.87 110955 0.5 1 376.83 

2_E15 413.59 336.79 109400 0.58 1 375.19 

E6 407.28 339.02 108445 0.55 3 373.15 

2_E13 395.66 328.35 102038 0.56 3 362.005 

4_E6 432.58 261.23 88751 0.8 1 346.905 

2_E17 359.8 318.28 89942 0.47 1 339.04 

3_E5 359.66 301.41 85142 0.55 1 330.535 

E8 340.68 318.02 85092 0.36 3 329.35 

2_E14 335.46 317.94 83768 0.32 3 326.7 

E9 377.46 271.04 80352 0.7 1 324.25 

3_E6 356.85 269.47 75524 0.66 1 313.16 

4_E3 357.67 254.57 71511 0.7 1 306.12 

2_E19 348.2 261.58 71536 0.66 4 304.89 

E5 364.68 232.55 66608 0.77 1 298.615 

2_E12 315.53 277.82 68849 0.47 1 296.675 
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E11 310.26 275.32 67090 0.46 2 292.79 

2_E9 327.03 228.84 58778 0.71 1 277.935 

E3 304.27 244.76 58490 0.59 1 274.515 

4_E4 288.21 184.67 41801 0.77 2 236.44 

E7 254.98 207.6 41576 0.58 1 231.29 

3_E7 264.8 189.1 39328 0.7 1 226.95 
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APPENDIX E 

CARAWINE SPHERULE LAYER (WESTERN AUSTRALIA/PILBARA) SPHERULE 

MEASUREMENT DATA  

 

X38-6B Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E4 1451.34 840.77 958370 0.82 6 1146.055 

2_E2 961.73 870.48 657513 0.43 2 916.105 

E1 957.99 833.46 627096 0.49 6 895.725 

2_E3 942.85 807.62 598052 0.52 6 875.235 

6_E1 887.95 804.15 560810 0.42 6 846.05 

E7 815.22 791.21 506592 0.24 6 803.215 

E6 817.95 720.54 462886 0.47 6 769.245 

6_E2 880.64 614.35 424918 0.72 6 747.495 

4_E1 882.08 602.6 417468 0.73 1 742.34 

3_E1 716.21 644.79 362704 0.44 6 680.5 

4_E4 717.55 637.5 359274 0.46 6 677.525 

3_E2 685.9 637.24 343283 0.37 6 661.57 

4_E7 855.57 464.17 311901 0.84 2 659.87 

3_E3 683.08 632.12 339125 0.38 6 657.6 

E2 679.8 625.83 334139 0.39 2 652.815 

4_E5 643.95 603.29 305121 0.35 6 623.62 

5_E2 636.14 571.79 285681 0.44 6 603.965 

5_E5 600.61 576.23 271816 0.28 1 588.42 

2_E5 643.48 523.59 264616 0.58 2 583.535 

4_E9 603.98 548.93 260395 0.42 6 576.455 

3_E5 627.98 502.4 247791 0.6 2 565.19 

E5 570.06 550.74 246582 0.26 2 560.4 

5_E8 556.73 539.43 235869 0.25 2 548.08 

2_E6 632.44 458.78 227883 0.69 2 545.61 

5_E1 547.62 515.26 221616 0.34 6 531.44 

5_E9 616.55 431.2 208802 0.71 1 523.875 

3_E6 516.78 508.43 206362 0.18 6 512.605 

4_E8 608.54 384.06 183560 0.78 1 496.3 

5_E3 547.09 433.64 186328 0.61 6 490.365 

3_E8 588.38 380.29 175739 0.76 1 484.335 

2_E1 539.68 408.29 173058 0.65 6 473.985 

5_E6 501.73 445.28 175463 0.46 2 473.505 

4_E2 571.31 362.56 162682 0.77 2 466.935 
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E3 547.5 386.14 166040 0.71 2 466.82 

E8 481.58 411.4 155603 0.52 1 446.49 

4_E3 548.25 325.79 140283 0.8 1 437.02 

2_E7 446.54 378.41 132714 0.53 2 412.475 

3_E7 434.56 383.34 130833 0.47 1 408.95 

2_E4 455.66 289.58 103630 0.77 2 372.62 

5_E4 389.16 349.53 106833 0.44 6 369.345 

5_E7 364.11 314.06 89812 0.51 2 339.085 

3_E4 361.21 299.44 84950 0.56 2 330.325 

4_E6 279.7 239.78 52673 0.51 3 259.74 

 

X38-1C Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

4_E9 2475.64 897.22 1744515 0.93 7 1686.43 

5_E5 1283.01 1091.33 1099705 0.53 6 1187.17 

3_E2 1078.68 951.31 805946 0.47 6 1014.995 

4_E1 1074.49 816.22 688809 0.65 6 945.355 

4_E5 1067.53 761.31 638311 0.7 6 914.42 

2_E6 916.58 880.56 633896 0.28 6 898.57 

4_E4 1094.64 694.1 596734 0.77 6 894.37 

E8 988.64 644.89 500743 0.76 1 816.765 

4_E2 1056.32 544.99 452145 0.86 7 800.655 

2_E3 976.32 587.68 450631 0.8 7 782 

E5 792.15 719.12 447405 0.42 6 755.635 

4_E10 806.98 694.31 440055 0.51 6 750.645 

E7 928.9 547.22 399225 0.81 7 738.06 

E4 739.05 697.59 404913 0.33 5 718.32 

2_E2 768.97 625.38 377700 0.58 1 697.175 

3_E6 913.45 471.78 338469 0.86 7 692.615 

4_E7 698.79 613.43 336664 0.48 6 656.11 

2_E9 859.52 433.74 292805 0.86 7 646.63 

4_E11 738.63 553.98 321376 0.66 1 646.305 

E9 659.95 602.58 312335 0.41 5 631.265 

3_E1 681.68 567.82 304003 0.55 6 624.75 

3_E3 786.6 462.46 285706 0.81 6 624.53 

E1 637.35 556.68 278655 0.49 3 597.015 

2_E10 720.82 460.87 260914 0.77 7 590.845 

2_E8 588.57 544.71 251800 0.38 6 566.64 

4_E3 554 527.46 229505 0.31 3 540.73 

5_E4 506.58 482.36 191914 0.31 6 494.47 
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4_E8 559.3 428.38 188175 0.64 6 493.84 

3_E4 522.83 444.36 182466 0.53 6 483.595 

2_E7 471.18 432.41 160019 0.4 6 451.795 

4_E6 474.42 403.9 150497 0.52 1 439.16 

5_E2 437.04 373.8 128308 0.52 6 405.42 

E2 398.59 376.77 117949 0.33 6 387.68 

5_E1 401.13 327.59 103205 0.58 1 364.36 

E3 372.56 353.59 103462 0.32 2 363.075 

E6 374.11 330.27 97041 0.47 1 352.19 

2_E4 370.47 274.91 79989 0.67 1 322.69 

5_E3 353.45 289.77 80440 0.57 2 321.61 

3_E5 332.32 304.6 79502 0.4 1 318.46 

2_E5 317.71 282.32 70448 0.46 6 300.015 

2_E1 305.2 266.15 63796 0.49 2 285.675 

 

T2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E7 1543.03 1390.87 1685579 0.43 6 1466.95 

3_E7 1074.23 998.46 842396 0.37 1 1036.345 

3_E3 1037.4 790.02 643687 0.65 6 913.71 

2_E2 910.87 862.68 617157 0.32 1 886.775 

2_E3 915.48 843.41 606427 0.39 6 879.445 

3_E8 902.46 827.44 586479 0.4 1 864.95 

E9 939.58 768.96 567448 0.57 2 854.27 

4_E8 864.45 786.47 533965 0.42 3 825.46 

E5 823.39 808.43 522802 0.19 6 815.91 

3_E5 796.7 753.61 471555 0.32 6 775.155 

E4 787.2 742.54 459091 0.33 6 764.87 

E1 920.3 596.2 430930 0.76 2 758.25 

E14 752.36 705.94 417139 0.35 2 729.15 

3_E12 729.82 718.4 411786 0.18 2 724.11 

4_E1 749.56 684.05 402706 0.41 5 716.805 

4_E4 695.41 679.68 371224 0.21 5 687.545 

3_E2 696.78 639.99 350234 0.4 1 668.385 

2_E4 708.27 606.89 337600 0.52 1 657.58 

E12 812.19 496.9 316967 0.79 1 654.545 

E8 670.06 630.74 331938 0.34 6 650.4 

3_E9 665.13 607.02 317102 0.41 2 636.075 

2_E5 651.61 550.29 281625 0.54 2 600.95 

3_E6 594.86 562.62 262856 0.32 6 578.74 
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E2 627.65 513.17 252969 0.58 6 570.41 

E13 675.58 425.2 225610 0.78 6 550.39 

4_E3 550.6 485.37 209894 0.47 6 517.985 

E6 555.68 453.11 197753 0.58 1 504.395 

2_E1 536.74 459.15 193556 0.52 1 497.945 

4_E6 519.23 470.32 191800 0.42 1 494.775 

3_E15 527.82 435.57 180563 0.56 2 481.695 

E10 533.58 396.29 166076 0.67 1 464.935 

E15 522.43 378.15 155160 0.69 2 450.29 

3_E4 474.74 417.58 155698 0.48 2 446.16 

3_E14 453.35 412.99 147052 0.41 2 433.17 

4_E2 482.59 363.68 137843 0.66 2 423.135 

3_E10 439.34 397.68 137220 0.43 2 418.51 

4_E9 426.94 407.88 136770 0.3 6 417.41 

4_E5 432.02 386.12 131011 0.45 1 409.07 

E11 431.82 375.84 127467 0.49 1 403.83 

3_E13 404.15 331.57 105245 0.57 2 367.86 

2_E6 417.81 309.14 101442 0.67 2 363.475 

E3 372.63 326.23 95475 0.48 2 349.43 

4_E7 347.36 337.21 91996 0.24 3 342.285 

3_E11 345.65 319.54 86748 0.38 6 332.595 

3_E1 342.96 273.15 73575 0.6 1 308.055 

 

X27-2A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E12 1723.2 765.77 1036393 0.9 7 1244.485 

4_E12 1213.7 1073 1022824 0.47 1 1143.35 

4_E10 1253.49 1030.49 1014507 0.57 6 1141.99 

3_E19 1352.41 845.74 898332 0.78 7 1099.075 

3_E1 1149.81 1001.8 904689 0.49 1 1075.805 

2_E9 1132.53 994.13 884263 0.48 5 1063.33 

3_E6 1101.53 982.3 849827 0.45 1 1041.915 

3_E12 1150.83 921.93 833298 0.6 6 1036.38 

4_E11 1008.94 824.18 653095 0.58 1 916.56 

E6 926.42 906.67 659698 0.21 6 916.545 

2_E6 905.88 877.01 623972 0.25 1 891.445 

4_E17 966.46 806.23 611975 0.55 1 886.345 

E4 903.95 848.09 602111 0.35 1 876.02 

3_E20 1077.81 671.41 568350 0.78 6 874.61 

3_E18 864.68 803.3 545537 0.37 1 833.99 
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3_E5 812.23 744.98 475240 0.4 6 778.605 

3_E17 799.25 747.1 468977 0.36 6 773.175 

E1 761.15 735.4 439629 0.26 5 748.275 

3_E15 752.76 711.11 420418 0.33 1 731.935 

3_E11 733.26 724.07 416991 0.16 1 728.665 

4_E4 714.91 680.8 382261 0.31 6 697.855 

4_E5 770.2 617.03 373249 0.6 2 693.615 

4_E16 706.61 651.69 361669 0.39 3 679.15 

E5 760.68 579.78 346380 0.65 1 670.23 

4_E14 672.32 614.21 324326 0.41 2 643.265 

2_E2 651.89 634.29 324748 0.23 2 643.09 

4_E9 803.56 472.22 298025 0.81 2 637.89 

3_E10 631.37 591.85 293481 0.35 6 611.61 

2_E10 825.15 375.28 243209 0.89 2 600.215 

E16 703.55 483.47 267148 0.73 7 593.51 

4_E6 653.74 465.49 239002 0.7 3 559.615 

4_E15 594.75 475.84 222272 0.6 2 535.295 

2_E1 545.65 518.45 222184 0.31 2 532.05 

4_E2 608.85 435 208012 0.7 2 521.925 

3_E9 584.19 459.63 210888 0.62 2 521.91 

E2 565.31 451.86 200625 0.6 2 508.585 

3_E3 560.2 455.47 200396 0.58 2 507.835 

4_E1 565.15 439.35 195013 0.63 6 502.25 

E11 615.25 379.69 183474 0.79 2 497.47 

3_E16 599.05 369.62 173905 0.79 2 484.335 

2_E7 504.17 436.72 172930 0.5 2 470.445 

3_E14 501.91 433.56 170909 0.5 2 467.735 

4_E7 552.24 359.06 155732 0.76 1 455.65 

3_E8 566.99 330.81 147314 0.81 2 448.9 

4_E3 508.16 358.87 143228 0.71 2 433.515 

2_E11 489.92 353.91 136178 0.69 2 421.915 

2_E8 467.81 365.93 134449 0.62 1 416.87 

3_E7 518.77 277.27 112969 0.85 2 398.02 

2_E4 421.8 370.11 122612 0.48 2 395.955 

2_E3 413.77 375.5 122028 0.42 3 394.635 

3_E4 431.07 351.32 118943 0.58 2 391.195 

E10 409.98 366.02 117857 0.45 3 388 

E15 453.73 321.35 114515 0.71 2 387.54 

4_E13 401.52 372.46 117457 0.37 2 386.99 

4_E22 453.04 316.35 112562 0.72 3 384.695 

2_E5 423.41 312.22 103826 0.68 2 367.815 
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4_E8 416.4 315.03 103028 0.65 2 365.715 

E9 453.05 278.07 98945 0.79 2 365.56 

E8 428.84 298.22 100444 0.72 2 363.53 

3_E2 400.47 308.72 97100 0.64 2 354.595 

E14 391.08 302.95 93052 0.63 2 347.015 

3_E13 375.27 314.65 92737 0.54 2 344.96 

E7 382.15 299.13 89781 0.62 2 340.64 

2_E12 410.18 235.01 75709 0.82 2 322.595 

4_E19 335.79 288.92 76195 0.51 2 312.355 

4_E21 377.98 245.44 72863 0.76 2 311.71 

E3 312.35 285.43 70022 0.41 2 298.89 

4_E23 298.69 272.77 63990 0.41 2 285.73 

4_E20 300.3 240.77 56787 0.6 3 270.535 

E13 253.44 237.4 47255 0.35 2 245.42 

4_E18 253.76 202.4 40338 0.6 2 228.08 

 

T10 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E9 1568.38 798.83 984002 0.86 7 1183.605 

3_E12 1115.86 1012.85 887653 0.42 6 1064.355 

4_E4 1137.85 936.86 837234 0.57 6 1037.355 

6_E7 1298.56 689.78 703496 0.85 7 994.17 

4_E6 1008.38 958.9 759430 0.31 6 983.64 

E6 1068.93 824.82 692468 0.64 7 946.875 

2_E7 866.56 848.84 577716 0.2 6 857.7 

2_E4 870.69 814.71 557131 0.35 6 842.7 

2_E5 840.88 824.59 544582 0.2 6 832.735 

3_E4 988.65 634.77 492885 0.77 6 811.71 

2_E6 832.73 782.49 511765 0.34 6 807.61 

6_E2 1014.24 570.2 454212 0.83 1 792.22 

E2 830.3 728.8 475260 0.48 5 779.55 

6_E3 731.32 719.22 413101 0.18 6 725.27 

5_E6 891.73 551.84 386491 0.79 6 721.785 

4_E5 797.86 606.45 380019 0.65 7 702.155 

E1 711.47 683.01 381657 0.28 5 697.24 

E10 760.98 604.47 361275 0.61 3 682.725 

3_E1 737.4 617.46 357607 0.55 6 677.43 

5_E5 777.38 559.25 341453 0.69 6 668.315 

2_E1 635.01 624.49 311454 0.18 6 629.75 

E5 657.85 598.13 309035 0.42 6 627.99 
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4_E7 675.82 554.71 294432 0.57 6 615.265 

6_E1 737.91 454.09 263168 0.79 3 596 

3_E8 643.92 516.65 261285 0.6 3 580.285 

E8 661.32 309.36 160682 0.88 1 485.34 

4_E2 473.88 438.94 163368 0.38 3 456.41 

4_E3 457.98 405.61 145897 0.46 6 431.795 

E7 409.61 353.87 113842 0.5 2 381.74 

4_E1 445.51 308.21 107844 0.72 1 376.86 

3_E5 388.21 363.64 110873 0.35 2 375.925 

5_E7 394.65 265.06 82159 0.74 2 329.855 

E3 343.3 302.06 81445 0.48 1 322.68 

5_E3 333.63 310.67 81407 0.36 3 322.15 

5_E2 325.85 306.24 78374 0.34 2 316.045 

3_E13 389.77 214.2 65572 0.84 3 301.985 

3_E11 314.56 288.12 71181 0.4 4 301.34 

6_E5 319.58 279.63 70188 0.48 1 299.605 

2_E3 347.43 251.11 68520 0.69 1 299.27 

3_E10 329.04 265.05 68497 0.59 1 297.045 

5_E9 329.38 263.15 68075 0.6 2 296.265 

3_E7 384.9 199.01 60161 0.86 1 291.955 

2_E8 314.22 263.49 65026 0.54 2 288.855 

3_E9 311.87 244.47 59880 0.62 6 278.17 

E4 278.75 226.72 49635 0.58 3 252.735 

3_E2 267.84 233.66 49153 0.49 3 250.75 

3_E3 260.64 222.06 45456 0.52 3 241.35 

5_E4 255.57 220.32 44224 0.51 6 237.945 

2_E2 245.03 218.75 42097 0.45 2 231.89 

5_E1 236.48 225.31 41848 0.3 4 230.895 

2_E10 266.97 156.03 32717 0.81 1 211.5 

6_E4 226.71 187.15 33323 0.56 6 206.93 

6_E6 205 181.63 29244 0.46 1 193.315 

5_E8 205.04 177.21 28538 0.5 1 191.125 

3_E6 172 164.94 22281 0.28 2 168.47 

E9 184.35 152.04 22014 0.57 1 168.195 
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42-1 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E4 1238.82 1190.42 1158239 0.28 1 1214.62 

4_E4 1172.32 1018.13 937429 0.5 5 1095.225 

2_E3 1156.9 797.01 724182 0.72 7 976.955 

E1 1078.05 858.01 726473 0.61 6 968.03 

2_E2 940.49 799.33 590430 0.53 6 869.91 

E2 882 813.21 563327 0.39 5 847.605 

2_E1 911.41 777.18 556325 0.52 6 844.295 

4_E5 798.68 748.68 469637 0.35 6 773.68 

E5 804.07 738.1 466124 0.4 1 771.085 

E6 690.08 604.76 327774 0.48 6 647.42 

4_E1 692.14 561.72 305354 0.58 3 626.93 

3_E2 666.34 586.43 306904 0.47 5 626.385 

4_E6 612.74 491.58 236571 0.6 6 552.16 

2_E7 597.74 495.99 232851 0.56 6 546.865 

E3 587.36 496.61 229091 0.53 6 541.985 

2_E6 568.62 472.98 211232 0.56 3 520.8 

4_E2 533.52 495.24 207516 0.37 6 514.38 

E7 533.39 474.36 198722 0.46 6 503.875 

2_E5 524.83 436.04 179733 0.56 2 480.435 

2_E10 562.46 392.18 173249 0.72 1 477.32 

3_E1 566.57 286.76 127602 0.86 2 426.665 

3_E4 556.79 277.38 121296 0.87 2 417.085 

2_E8 497.98 328.69 128557 0.75 2 413.335 

4_E3 429.04 384.19 129458 0.45 3 406.615 

2_E4 476.66 313.45 117346 0.75 1 395.055 

3_E3 416.49 290.96 95176 0.72 2 353.725 

4_E7 365.18 341.24 97873 0.36 3 353.21 

2_E9 337.69 297.47 78894 0.47 6 317.58 
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46-2 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

4_E32 1701.35 1263.69 1688588 0.67 7 1482.52 

3_E37 1569.91 1352.64 1667804 0.51 6 1461.275 

2_E28 2145.39 642.85 1083195 0.95 7 1394.12 

2_E5 1389.35 1245.35 1358915 0.44 6 1317.35 

4_E21 1445.99 1155.13 1311849 0.6 7 1300.56 

E18 1464.41 1136.16 1306753 0.63 7 1300.285 

3_E33 1355.71 1228.27 1307826 0.42 6 1291.99 

2_E45 1385.34 1177.42 1281085 0.53 6 1281.38 

3_E11 1399.73 1128.38 1240475 0.59 5 1264.055 

4_E39 1513.35 1007.54 1197542 0.75 6 1260.445 

2_E9 1409.34 1091.52 1208197 0.63 6 1250.43 

4_E29 1411.66 1087.34 1205545 0.64 6 1249.5 

E5 1523.63 974.59 1166251 0.77 7 1249.11 

2_E30 1402.86 1094.94 1206408 0.63 6 1248.9 

2_E41 1538.27 956.31 1155367 0.78 6 1247.29 

4_E37 1322.29 1156.62 1201173 0.48 6 1239.455 

3_E32 1313.29 1154.49 1190804 0.48 6 1233.89 

3_E15 1569.93 895.47 1104128 0.82 7 1232.7 

4_E31 1432.05 1028.18 1156430 0.7 6 1230.115 

3_E1 1443.67 1008.68 1143698 0.72 6 1226.175 

2_E43 1304.42 1139.88 1167800 0.49 6 1222.15 

4_E38 1389.81 1034.58 1129299 0.67 6 1212.195 

2_E36 1301.17 1121.59 1146192 0.51 6 1211.38 

3_E30 1339.9 1079.19 1135691 0.59 6 1209.545 

2_E42 1497.8 912.37 1073291 0.79 7 1205.085 

E22 1402.17 998.31 1099404 0.7 6 1200.24 

4_E36 1263.13 1132.98 1123982 0.44 6 1198.055 

2_E2 1330.98 1061.59 1109731 0.6 7 1196.285 

2_E11 1284.37 1099.19 1108798 0.52 6 1191.78 

E21 1318.31 1041.48 1078350 0.61 7 1179.895 

3_E22 1375.71 982.58 1061662 0.7 6 1179.145 

3_E34 1245.43 1106.23 1082066 0.46 6 1175.83 

4_E30 1317.12 1023.08 1058342 0.63 6 1170.1 

3_E5 1309.35 1019.97 1048895 0.63 6 1164.66 

E6 1388.02 938.79 1023417 0.74 6 1163.405 

3_E10 1363.8 956.51 1024548 0.71 6 1160.155 

4_E19 1223.92 1062.87 1021693 0.5 6 1143.395 

3_E14 1367.49 908.6 975862 0.75 7 1138.045 
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2_E44 1217.88 1030.14 985354 0.53 6 1124.01 

2_E10 1199.71 1039.02 979013 0.5 6 1119.365 

4_E33 1168.62 1054.13 967513 0.43 6 1111.375 

4_E34 1121.21 1093.52 962950 0.22 6 1107.365 

3_E6 1197.67 1012.69 952584 0.53 6 1105.18 

E20 1188 1022.24 953809 0.51 6 1105.12 

2_E37 1183.46 1026.08 953730 0.5 6 1104.77 

4_E12 1243.76 963.95 941630 0.63 6 1103.855 

4_E18 1207.12 998.62 946762 0.56 6 1102.87 

2_E35 1126.67 1075.02 951267 0.3 6 1100.845 

4_E20 1337.06 855.23 898095 0.77 7 1096.145 

3_E35 1215.47 967.26 923371 0.61 6 1091.365 

4_E15 1274.43 907.4 908252 0.7 2 1090.915 

3_E2 1136.13 1043.78 931381 0.39 6 1089.955 

4_E16 1198.77 978.4 921178 0.58 6 1088.585 

3_E3 1139.86 1027.34 919722 0.43 6 1083.6 

E3 1194.59 965.93 906266 0.59 6 1080.26 

3_E7 1194.97 958.65 899718 0.6 2 1076.81 

E8 1136.12 1010.25 901457 0.46 6 1073.185 

4_E27 1173.09 962.84 887110 0.57 2 1067.965 

2_E8 1115.35 1018.96 892604 0.41 6 1067.155 

E9 1116.7 1008.16 884211 0.43 6 1062.43 

3_E44 1104.23 1013.89 879307 0.4 6 1059.06 

4_E1 1196.84 920.43 865205 0.64 6 1058.635 

2_E3 1149.28 963.95 870107 0.54 6 1056.615 

E4 1160.38 944.85 861102 0.58 6 1052.615 

4_E6 1178.79 926.37 857654 0.62 6 1052.58 

2_E24 1214.32 878.11 837478 0.69 2 1046.215 

3_E41 1057.78 1029.01 854875 0.23 6 1043.395 

3_E29 1154.4 929.11 842387 0.59 2 1041.755 

3_E39 1186.48 896.76 835651 0.65 6 1041.62 

3_E24 1170.02 891.87 819574 0.65 6 1030.945 

3_E23 1125.16 930.06 821893 0.56 6 1027.61 

3_E25 1277.25 759.32 761705 0.8 2 1018.285 

3_E18 1102.3 932.68 807466 0.53 6 1017.49 

2_E6 1056.14 975.05 808794 0.38 6 1015.595 

3_E16 1172.53 858.16 790280 0.68 6 1015.345 

3_E20 1074.01 955.1 805648 0.46 6 1014.555 

3_E13 1124.22 899.2 793960 0.6 5 1011.71 

2_E31 1062.31 959.38 800446 0.43 6 1010.845 

3_E19 1099.4 906.34 782593 0.57 6 1002.87 
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4_E5 1069.57 932.22 783098 0.49 6 1000.895 

4_E3 1020.29 977.29 783131 0.29 6 998.79 

E17 1214.55 782.07 746019 0.77 7 998.31 

3_E45 1035.84 959.99 781003 0.38 7 997.915 

2_E33 1211.52 777.83 740129 0.77 6 994.675 

4_E4 1119.27 862.86 758515 0.64 5 991.065 

2_E27 1136.3 837.06 747034 0.68 5 986.68 

3_E43 1147.11 816.43 735552 0.7 6 981.77 

3_E36 1101.17 861.45 745034 0.62 6 981.31 

3_E40 1065.18 894.91 748670 0.54 6 980.045 

2_E7 1035.87 897 729771 0.5 6 966.435 

2_E46 1127.41 801.34 709559 0.7 7 964.375 

3_E26 1084.83 837.73 713763 0.64 2 961.28 

E10 1087.84 821.52 701899 0.66 2 954.68 

3_E27 1003.96 902.25 711428 0.44 2 953.105 

3_E38 1027.78 875.84 706989 0.52 2 951.81 

4_E17 1065.04 837.97 700950 0.62 6 951.505 

E14 1002.64 894.87 704691 0.45 6 948.755 

3_E12 997.62 891.1 698206 0.45 6 944.36 

E13 956.2 930.42 698747 0.23 2 943.31 

3_E21 1094.64 785.82 675588 0.7 6 940.23 

E1 984.97 889.44 688070 0.43 6 937.205 

E19 995.39 876.43 685175 0.47 7 935.91 

4_E13 972.61 894.79 683514 0.39 6 933.7 

3_E9 1061.89 805.49 671783 0.65 2 933.69 

E7 1004.15 847.31 668235 0.54 6 925.73 

4_E7 959.16 890.29 670670 0.37 2 924.725 

3_E4 1025.87 822.77 662919 0.6 6 924.32 

2_E32 931.87 901.87 660066 0.25 6 916.87 

3_E28 945.24 885.87 657664 0.35 2 915.555 

2_E4 1014.91 809.5 645254 0.6 6 912.205 

4_E28 961.16 835.13 630437 0.5 2 898.145 

2_E34 999.26 787.59 618111 0.62 6 893.425 

3_E31 946.36 824.16 612575 0.49 6 885.26 

4_E35 1026.29 733.64 591345 0.7 6 879.965 

2_E38 973.42 777.49 594410 0.6 6 875.455 

E2 985.71 711.04 550463 0.69 6 848.375 

2_E16 846.09 805.13 535022 0.31 2 825.61 

4_E22 851.71 753.81 504243 0.47 2 802.76 

3_E17 952.83 649.42 485993 0.73 6 801.125 

2_E39 901.77 683.59 484155 0.65 2 792.68 
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E15 821.36 730.43 471198 0.46 2 775.895 

2_E19 858.92 691.7 466614 0.59 2 775.31 

2_E13 786.65 748.15 462230 0.31 2 767.4 

E16 803.13 726.68 458377 0.43 6 764.905 

3_E42 780.53 735.22 450711 0.34 5 757.875 

2_E12 784.43 727.67 448309 0.37 2 756.05 

2_E22 871.25 633.69 433620 0.69 2 752.47 

2_E18 812.43 689.66 440055 0.53 2 751.045 

4_E10 759.24 698.8 416699 0.39 2 729.02 

2_E29 798.46 642.68 403034 0.59 6 720.57 

4_E26 785.16 640.83 395178 0.58 2 712.995 

2_E17 773.04 604.47 367003 0.62 2 688.755 

3_E8 718.66 637.55 359851 0.46 2 678.105 

4_E24 746.82 590.63 346437 0.61 2 668.725 

2_E15 699.89 620.08 340856 0.46 2 659.985 

2_E20 685.11 633.69 340978 0.38 2 659.4 

2_E1 698.04 610.65 334783 0.48 1 654.345 

4_E14 666.56 641.55 335862 0.27 2 654.055 

E11 710.74 585.69 326940 0.57 2 648.215 

2_E25 666.64 613.7 321324 0.39 2 640.17 

2_E21 622.92 551.87 269997 0.46 2 587.395 

2_E26 680.93 485.71 259754 0.7 2 583.32 

3_E46 644.7 513.53 260022 0.6 2 579.115 

4_E2 713.41 436.39 244513 0.79 2 574.9 

E23 675.15 469.73 249077 0.72 2 572.44 

4_E25 651.58 453.34 231999 0.72 2 552.46 

4_E11 560.38 521.53 229535 0.37 2 540.955 

2_E23 584.87 451.79 207534 0.64 2 518.33 

2_E40 546.55 413.3 177413 0.65 6 479.925 

4_E9 528.18 396.06 164298 0.66 2 462.12 

3_E47 449.25 439.54 155088 0.21 2 444.395 

E12 419.72 332.88 109734 0.61 2 376.3 

4_E23 389.8 304.58 93247 0.62 2 347.19 

4_E8 437.42 233.36 80172 0.85 2 335.39 

2_E14 343.22 318.07 85739 0.38 2 330.645 

 

 

 

 

 



229 
 

104172 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

4_E1 1686.45 881.03 1166959 0.85 7 1283.74 

E1 1340.01 1072.2 1128431 0.6 7 1206.105 

3_E1 1395.99 857.24 939883 0.79 7 1126.615 

2_E7 1256.9 772.93 763009 0.79 7 1014.915 

E2 986.88 942.29 730364 0.3 6 964.585 

5_E2 1246.5 673.56 659413 0.84 6 960.03 

5_E3 984.29 935.43 723145 0.31 1 959.86 

6_E1 958.04 886.18 666799 0.38 6 922.11 

5_E1 905.94 871.97 620425 0.27 5 888.955 

E3 920.01 841.46 608014 0.4 6 880.735 

2_E1 856.93 746.56 502457 0.49 2 801.745 

2_E6 846.69 679.01 451531 0.6 6 762.85 

2_E2 848.4 644.44 429411 0.65 1 746.42 

2_E3 896.64 578.37 407297 0.76 1 737.505 

E4 769.51 679.27 410530 0.47 6 724.39 

2_E5 654.43 449.41 230990 0.73 7 551.92 

4_E2 561.99 508.3 224360 0.43 6 535.145 

2_E4 481.05 390.38 147491 0.58 1 435.715 

 

104139-I Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) Area(µm²) Eccentricity Type 

Axis Avg 

(µm) 

5_E5 1163.73 1055.84 965035 0.42 1 1109.785 

4_E6 771.45 746.49 452296 0.25 6 758.97 

2_E2 774.95 704.84 428995 0.42 5 739.895 

4_E1 752.24 683.31 403702 0.42 5 717.775 

5_E2 728.55 694.45 397361 0.3 5 711.5 

5_E6 694.65 682.31 372253 0.19 6 688.48 

2_E7 675.35 652.28 345977 0.26 6 663.815 

2_E5 660.26 560.97 290901 0.53 6 610.615 

4_E9 571.58 524.2 235323 0.4 6 547.89 

5_E1 597.82 435.47 204466 0.69 1 516.645 

2_E1 534.81 462.95 194456 0.5 6 498.88 

6_E3 510.34 462.75 185482 0.42 5 486.545 

3_E5 501.86 464.04 182908 0.38 6 482.95 

3_E1 466.44 454.03 166332 0.23 5 460.235 

3_E6 599.09 316.81 149066 0.85 7 457.95 

2_E6 491.24 417.54 161096 0.53 6 454.39 
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4_E7 467.26 434.66 159516 0.37 3 450.96 

6_E1 464.66 420.88 153599 0.42 1 442.77 

3_E3 580.59 300.52 137034 0.86 6 440.555 

4_E3 484.83 366.91 139712 0.65 6 425.87 

3_E4 509.25 323.74 129486 0.77 6 416.495 

5_E3 512.75 305.54 123043 0.8 2 409.145 

4_E2 495.13 315.51 122694 0.77 2 405.32 

4_E4 444.24 357.19 124627 0.59 6 400.715 

5_E8 410.19 342.95 110488 0.55 2 376.57 

E4 382.67 329.66 99077 0.51 1 356.165 

5_E4 439.17 272.07 93843 0.78 2 355.62 

6_E2 375.36 315.91 93132 0.54 1 345.635 

4_E5 399.44 260.16 81619 0.76 2 329.8 

E3 352.14 285.03 78831 0.59 5 318.585 

5_E9 369.53 260.17 75508 0.71 3 314.85 

2_E3 344.83 272.46 73789 0.61 3 308.645 

E2 325.67 286.78 73353 0.47 6 306.225 

3_E2 305.77 292.42 70226 0.29 1 299.095 

2_E4 302.79 292.14 69474 0.26 1 297.465 

4_E8 321.89 256.01 64723 0.61 3 288.95 

5_E7 297.28 266.97 62333 0.44 1 282.125 

E5 316.92 226.5 56378 0.7 2 271.71 

E1 210.3 199.55 32960 0.32 2 204.925 

 

104176 Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

3_E3 1217.12 923.55 882846 0.65 7 1070.335 

2_E1 1254.98 777.93 766773 0.78 7 1016.455 

E9 1007.2 850.45 672753 0.54 6 928.825 

3_E13 876.8 774.61 533428 0.47 6 825.705 

E11 941.47 683.84 505647 0.69 6 812.655 

2_E14 866.1 751.1 510922 0.5 6 808.6 

4_E6 945.61 652.3 484454 0.72 2 798.955 

3_E7 911.56 626.19 448312 0.73 2 768.875 

5_E4 806.29 638.4 404276 0.61 2 722.345 

5_E8 817.68 551.26 354021 0.74 1 684.47 

3_E15 736.41 572.14 330914 0.63 6 654.275 

3_E6 712.56 564.6 315975 0.61 2 638.58 

4_E4 672.93 581.52 307340 0.5 6 627.225 

2_E2 759.34 460.48 274622 0.8 6 609.91 
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5_E7 781.38 437.32 268381 0.83 6 609.35 

2_E15 740.27 456.22 265248 0.79 6 598.245 

5_E10 650.86 531.84 271866 0.58 6 591.35 

2_E4 639.92 489.07 245803 0.64 1 564.495 

2_E8 702.32 418.44 230811 0.8 7 560.38 

E5 655.65 446.61 229984 0.73 7 551.13 

3_E14 598.14 472.55 221995 0.61 1 535.345 

5_E2 679.93 385.75 205998 0.82 6 532.84 

5_E9 572.45 489.94 220279 0.52 1 531.195 

2_E3 566.54 489.02 217593 0.5 6 527.78 

4_E2 602.44 444.36 210250 0.68 1 523.4 

2_E6 565.64 480.39 213414 0.53 2 523.015 

3_E10 600.11 432.21 203715 0.69 6 516.16 

3_E2 511.02 498.17 199945 0.22 5 504.595 

3_E1 659.73 343.05 177751 0.85 6 501.39 

3_E11 574.27 426.9 192542 0.67 6 500.585 

2_E5 539.17 455.23 192772 0.54 2 497.2 

5_E3 534.3 447.63 187841 0.55 1 490.965 

5_E18 561.93 379.49 167486 0.74 2 470.71 

E4 508.53 409.43 163525 0.59 2 458.98 

3_E5 490.26 424.48 163447 0.5 2 457.37 

2_E16 468.95 430.49 158553 0.4 2 449.72 

5_E1 477.09 413.13 154800 0.5 5 445.11 

5_E20 482.11 407.32 154231 0.53 2 444.715 

3_E12 481.45 403.46 152560 0.55 5 442.455 

5_E11 535.78 344.21 144845 0.77 2 439.995 

2_E9 552.47 321.45 139479 0.81 1 436.96 

E13 518.13 346.03 140811 0.74 6 432.08 

E6 494.99 338.49 131595 0.73 2 416.74 

2_E7 487.26 302.14 115626 0.78 1 394.7 

4_E3 432.4 355.17 120616 0.57 6 393.785 

5_E5 412.4 366.47 118698 0.46 2 389.435 

5_E16 407.11 369.24 118064 0.42 2 388.175 

3_E4 406.14 369.31 117800 0.42 2 387.725 

E7 442.42 329.73 114574 0.67 2 386.075 

2_E11 418.64 331.76 109081 0.61 2 375.2 

5_E15 415.85 330.31 107883 0.61 2 373.08 

5_E13 459.06 269.19 97054 0.81 2 364.125 

5_E17 426.12 298.28 99828 0.71 2 362.2 

5_E31 426.78 293.75 98461 0.73 2 360.265 

4_E11 414.01 296.09 96277 0.7 2 355.05 
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2_E10 391.37 297.87 91561 0.65 2 344.62 

4_E1 376.11 310.03 91581 0.57 2 343.07 

E1 463.69 218.45 79556 0.88 2 341.07 

3_E9 381.06 297.11 88920 0.63 2 339.085 

4_E5 403.44 274.32 86923 0.73 6 338.88 

4_E75 392.02 278.61 85780 0.7 2 335.315 

4_E7 369.01 297.62 86257 0.59 5 333.315 

5_E19 374.46 286.33 84211 0.64 5 330.395 

5_E23 375.5 275.84 81350 0.68 2 325.67 

5_E34 364.08 283.58 81091 0.63 2 323.83 

5_E14 436.5 207.71 71209 0.88 2 322.105 

4_E97 346.68 292.71 79698 0.54 2 319.695 

E10 366.84 268.44 77342 0.68 1 317.64 

5_E80 403.34 223.29 70735 0.83 2 313.315 

E2 345.55 275.67 74815 0.6 2 310.61 

E12 318.42 302.45 75638 0.31 2 310.435 

2_E17 352.57 267.06 73953 0.65 NA 309.815 

5_E28 388.59 222.92 68035 0.82 2 305.755 

5_E32 354.32 254.15 70724 0.7 2 304.235 

4_E12 325.67 280.66 71789 0.51 2 303.165 

E8 335.61 266.35 70207 0.61 1 300.98 

5_E22 329.41 267.26 69146 0.58 2 298.335 

4_E91 354.63 233.08 64919 0.75 2 293.855 

4_E84 307.78 278.14 67234 0.43 2 292.96 

2_E12 319.29 263.3 66028 0.57 2 291.295 

5_E25 324.29 256.74 65391 0.61 2 290.515 

4_E78 375.97 196.75 58098 0.85 2 286.36 

3_E8 309 261.73 63518 0.53 2 285.365 

4_E36 339.31 229.35 61119 0.74 2 284.33 

5_E6 299.83 261.14 61496 0.49 2 280.485 

5_E35 292.59 263.91 60646 0.43 2 278.25 

4_E9 311.61 244.43 59822 0.62 2 278.02 

4_E38 281.98 265.78 58861 0.33 2 273.88 

4_E79 305.46 230.02 55183 0.66 2 267.74 

5_E12 281.96 247.08 54715 0.48 2 264.52 

4_E14 324.95 196.21 50075 0.8 2 260.58 

5_E29 285.68 229.44 51481 0.6 2 257.56 

4_E73 333.22 180.6 47265 0.84 2 256.91 

2_E13 257.05 253.07 51091 0.18 2 255.06 

4_E24 314.93 192.23 47546 0.79 2 253.58 

5_E21 302.45 204.62 48606 0.74 2 253.535 
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5_E76 260.59 242.73 49678 0.36 2 251.66 

E3 250.93 234.36 46189 0.36 2 242.645 

4_E88 322.52 153.94 38995 0.88 2 238.23 

4_E64 295.79 173.92 40404 0.81 2 234.855 

4_E49 311.3 153.89 37626 0.87 2 232.595 

4_E27 298.9 162.11 38056 0.84 2 230.505 

5_E33 297.44 162.04 37854 0.84 2 229.74 

5_E27 273.7 182.84 39304 0.74 2 228.27 

5_E53 268.42 179.11 37760 0.74 2 223.765 

4_E69 262.88 183.91 37971 0.71 2 223.395 

4_E35 267.8 178.6 37564 0.75 2 223.2 

5_E82 239.94 203.06 38268 0.53 2 221.5 

5_E36 266.98 174.46 36583 0.76 2 220.72 

5_E26 275 165.77 35804 0.8 2 220.385 

4_E48 263.83 176.57 36589 0.74 2 220.2 

4_E40 280.46 154.33 33993 0.83 2 217.395 

4_E10 241.08 191.86 36327 0.61 2 216.47 

4_E8 224.75 204.52 36103 0.41 2 214.635 

5_E24 243.23 185.76 35487 0.65 2 214.495 

4_E83 255.02 173.95 34841 0.73 2 214.485 

5_E79 276.6 149.61 32501 0.84 2 213.105 

4_E54 239.46 185.76 34936 0.63 2 212.61 

4_E13 237.74 184.71 34488 0.63 2 211.225 

4_E94 294.22 127.95 29567 0.9 2 211.085 

4_E92 284.51 137.11 30637 0.88 2 210.81 

4_E45 258.9 156.37 31796 0.8 2 207.635 

4_E85 250.01 164.19 32241 0.75 2 207.1 

5_E58 255.63 152.24 30567 0.8 2 203.935 

5_E52 240.8 165.64 31326 0.73 2 203.22 

5_E65 207.3 195.7 31862 0.33 2 201.5 

5_E64 243.86 158.73 30401 0.76 2 201.295 

4_E57 267.47 134.13 28178 0.87 2 200.8 

4_E39 240.94 159.08 30104 0.75 2 200.01 

5_E47 203.26 192.47 30727 0.32 2 197.865 

5_E66 225.67 169.61 30063 0.66 2 197.64 

4_E23 229.64 163.69 29523 0.7 2 196.665 

4_E87 224.54 167.56 29550 0.67 2 196.05 

5_E55 244.57 144.86 27825 0.81 2 194.715 

4_E55 196.94 191.76 29660 0.23 2 194.35 

4_E58 205.68 178.49 28833 0.5 2 192.085 

4_E63 239.87 144.26 27177 0.8 2 192.065 
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4_E56 226.69 156.22 27812 0.72 2 191.455 

4_E77 256.18 126.62 25477 0.87 2 191.4 

4_E37 221.89 159.41 27780 0.7 2 190.65 

4_E93 248.8 132.18 25830 0.85 2 190.49 

4_E59 195.95 182.91 28149 0.36 2 189.43 

4_E26 238.92 139.67 26208 0.81 2 189.295 

5_E85 203.24 174.4 27839 0.51 2 188.82 

5_E81 234.28 142.89 26292 0.79 2 188.585 

4_E60 219.7 155.91 26903 0.7 2 187.805 

4_E17 204.33 170.99 27440 0.55 2 187.66 

4_E61 206.02 169.08 27358 0.57 2 187.55 

5_E75 201.79 173.13 27439 0.51 2 187.46 

5_E46 221.2 150.49 26144 0.73 2 185.845 

4_E15 221.43 147.12 25585 0.75 2 184.275 

4_E66 215.89 150.47 25512 0.72 2 183.18 

4_E22 214.43 150.62 25367 0.71 2 182.525 

5_E45 193.96 170.23 25932 0.48 2 182.095 

4_E19 213.78 150.09 25202 0.71 2 181.935 

5_E83 243.93 114.19 21877 0.88 2 179.06 

5_E73 189.3 168.68 25079 0.45 2 178.99 

4_E95 218.26 139.21 23863 0.77 2 178.735 

4_E42 204.48 152.68 24520 0.67 2 178.58 

4_E80 216.47 136.06 23133 0.78 2 176.265 

4_E62 201.77 150.66 23874 0.67 2 176.215 

5_E40 188.46 162.98 24124 0.5 2 175.72 

5_E84 181.95 169.24 24186 0.37 2 175.595 

5_E59 192.73 158.04 23922 0.57 2 175.385 

4_E34 189.09 159.94 23752 0.53 2 174.515 

5_E50 210.39 135.67 22418 0.76 2 173.03 

4_E76 199.34 145.84 22834 0.68 2 172.59 

4_E29 189.28 154.11 22911 0.58 2 171.695 

4_E68 184.16 159.02 23001 0.5 2 171.59 

4_E50 204.01 135.79 21757 0.75 2 169.9 

5_E49 195.32 141.45 21699 0.69 2 168.385 

4_E21 189.96 145.13 21652 0.65 2 167.545 

5_E39 218.1 115.33 19756 0.85 2 166.715 

4_E81 207.01 126.31 20536 0.79 2 166.66 

4_E25 178.36 146.01 20453 0.57 2 162.185 

4_E89 184.81 134.99 19595 0.68 2 159.9 

4_E90 196.62 121.75 18801 0.79 2 159.185 

4_E86 181.42 136 19379 0.66 2 158.71 
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4_E44 176.86 140.47 19512 0.61 2 158.665 

5_E30 176.95 135.76 18868 0.64 2 156.355 

4_E82 183.8 128.27 18516 0.72 2 156.035 

5_E43 170.12 141.79 18944 0.55 2 155.955 

5_E37 170.68 138.29 18538 0.59 2 154.485 

4_E70 187.45 119.68 17619 0.77 2 153.565 

5_E68 160.2 145.71 18333 0.42 2 152.955 

5_E63 167.35 137.84 18117 0.57 2 152.595 

5_E42 170.26 133.67 17874 0.62 2 151.965 

4_E96 164.69 136.52 17658 0.56 2 150.605 

5_E57 170 130 17358 0.64 2 150 

5_E67 157.01 142.54 17577 0.42 2 149.775 

4_E46 184.51 113.68 16473 0.79 2 149.095 

5_E71 165.9 130.08 16949 0.62 2 147.99 

5_E51 152.67 143.05 17153 0.35 2 147.86 

4_E32 168.43 125.9 16656 0.66 2 147.165 

5_E74 161.81 130.24 16552 0.59 2 146.025 

5_E38 174.2 117.83 16121 0.74 2 146.015 

4_E41 170.86 118.98 15965 0.72 2 144.92 

4_E30 167.17 118.51 15560 0.71 2 142.84 

5_E54 162.55 121.16 15469 0.67 2 141.855 

4_E47 153 129.9 15610 0.53 2 141.45 

5_E60 168.58 114.06 15102 0.74 2 141.32 

5_E77 187.25 94.6 13912 0.86 2 140.925 

4_E51 144.02 137.63 15567 0.29 2 140.825 

4_E33 167.23 111.73 14675 0.74 2 139.48 

5_E61 170.75 108.02 14486 0.77 2 139.385 

4_E52 159.78 117.53 14749 0.68 2 138.655 

4_E20 170.07 106.95 14285 0.78 2 138.51 

4_E43 175.26 100.95 13895 0.82 2 138.105 

4_E18 160.29 113.44 14281 0.71 2 136.865 

4_E16 149.8 122.04 14358 0.58 2 135.92 

5_E41 138.3 133.4 14490 0.26 2 135.85 

5_E62 160.14 110.49 13897 0.72 2 135.315 

5_E70 155.81 108.98 13336 0.71 2 132.395 

4_E71 135.9 127.8 13641 0.34 2 131.85 

5_E44 148.91 103.27 12077 0.72 2 126.09 

4_E74 152.32 95.66 11445 0.78 2 123.99 

5_E48 146.22 99.28 11402 0.73 2 122.75 

5_E56 147.43 92.88 10754 0.78 2 120.155 

5_E72 123.7 113.43 11020 0.4 2 118.565 
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4_E72 131.61 100.73 10411 0.64 2 116.17 

4_E67 129.53 100.89 10263 0.63 2 115.21 

4_E53 128.31 101.49 10227 0.61 2 114.9 

4_E65 125.13 104.32 10252 0.55 2 114.725 

5_E69 135.85 88.97 9493 0.76 2 112.41 

4_E31 127.85 92.35 9273 0.69 2 110.1 

5_E78 119.77 91.44 8601 0.65 2 105.605 

4_E28 126.32 77.57 7696 0.79 2 101.945 

 

RH13 (a, b, & c) Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E3 1179.89 893.41 827902 0.65 1 1036.65 

3_E1 1019.1 913.67 731294 0.44 6 966.385 

E1 775.17 734.77 447339 0.32 1 754.97 

2_E1 598.79 554.78 260906 0.38 1 576.785 

6_E1 503.64 357.23 141306 0.7 1 430.435 

10_E1 382.89 350.37 105366 0.4 6 366.63 

11_E1 317.84 241.31 60240 0.65 1 279.575 

7_E1 276.44 268.85 58372 0.23 1 272.645 

13_E1 295.3 226.26 52476 0.64 6 260.78 

8_E1 197.03 177.66 27493 0.43 3 187.345 

12_E2 198.34 172.45 26863 0.49 1 185.395 

4_E1 184.65 172.05 24952 0.36 1 178.35 

9_E1 175.49 154.56 21303 0.47 6 165.025 

5_E1 148.53 141.7 16530 0.3 6 145.115 

2_E2 129.91 129.6 13223 0.07 1 129.755 
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APPENDIX F 

PARABURDOO SPHERULE LAYER (WESTERN AUSTRALIA/PILBARA) SPHERULE 

MEASUREMENT DATA  

 

IV49-1C Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E246 1184.22 760.56 707386 0.77 4 972.39 

2_E188 1227.22 697.19 671990 0.82 3 962.205 

E49 1046.92 852.9 701295 0.58 2 949.91 

2_E53 992.21 841.34 655638 0.53 3 916.775 

2_E80 945.67 846.87 628997 0.45 3 896.27 

E89 977.9 771.35 592434 0.61 4 874.625 

E144 908.63 733.71 523605 0.59 3 821.17 

E42 964.62 675.55 511805 0.71 4 820.085 

E156 901.35 721.65 510868 0.6 2 811.5 

E91 913.59 704.64 505600 0.64 2 809.115 

E143 823.24 792.13 512170 0.27 2 807.685 

E204 978.49 633.26 486660 0.76 2 805.875 

2_E245 834.11 757.6 496308 0.42 3 795.855 

2_E189 888.34 698.84 487584 0.62 3 793.59 

2_E136 879.62 689.58 476398 0.62 2 784.6 

2_E233 836.15 706.12 463721 0.54 2 771.135 

2_E45 792.34 742.54 462085 0.35 2 767.44 

E199 828.21 701.48 456294 0.53 3 764.845 

E165 804.5 718.32 453873 0.45 4 761.41 

2_E65 965.49 555.77 421439 0.82 5 760.63 

2_E73 776.23 737.68 449727 0.31 3 756.955 

E41 757.79 733.9 436790 0.25 3 745.845 

2_E234 756.82 730.13 433992 0.26 4 743.475 

E133 798.27 688.04 431371 0.51 3 743.155 

2_E249 774.71 707.14 430260 0.41 7 740.925 

E88 906.3 573.96 408550 0.77 3 740.13 

E175 787.47 685.83 424172 0.49 2 736.65 

2_E117 957.95 503.9 379117 0.85 5 730.925 

2_E231 831.17 623.54 407047 0.66 5 727.355 

E87 784.05 659.73 406256 0.54 3 721.89 

E243 873.63 569.51 390765 0.76 3 721.57 

2_E314 923.82 509.36 369573 0.83 4 716.59 

E84 785.6 646.33 398794 0.57 2 715.965 
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2_E140 752.15 647.6 382564 0.51 4 699.875 

E152 755.3 643.3 381615 0.52 3 699.3 

E90 716.77 679.92 382763 0.32 3 698.345 

2_E247 766.74 629.88 379309 0.57 2 698.31 

E104 783.24 612.31 376668 0.62 3 697.775 

E57 716.37 669.42 376640 0.36 3 692.895 

2_E282 720.67 663.29 375429 0.39 2 691.98 

2_E323 780.4 599.09 367195 0.64 4 689.745 

E198 799.92 577.89 363067 0.69 5 688.905 

E85 760.51 598.08 357235 0.62 4 679.295 

2_E254 709.49 647.84 360995 0.41 3 678.665 

2_E106 783.9 563.03 346644 0.7 2 673.465 

E132 728.66 617.57 353430 0.53 3 673.115 

E244 759.14 583.52 347913 0.64 5 671.33 

2_E95 741.45 593.99 345897 0.6 4 667.72 

E148 686.55 648.4 349625 0.33 3 667.475 

E103 747.94 586.18 344342 0.62 2 667.06 

E113 691.23 640.75 347858 0.38 2 665.99 

E116 674.17 657.02 347890 0.22 4 665.595 

2_E105 751.48 578.84 341641 0.64 3 665.16 

E83 695.81 632.55 345683 0.42 3 664.18 

2_E253 696 627.67 343108 0.43 3 661.835 

2_E315 704.56 618.17 342072 0.48 2 661.365 

2_E137 684.8 633.89 340929 0.38 3 659.345 

2_E228 711.25 601.51 336013 0.53 3 656.38 

2_E241 725.48 581 331046 0.6 5 653.24 

2_E232 704.23 601.23 332540 0.52 2 652.73 

E92 713.12 589.21 330007 0.56 3 651.165 

E94 795.23 501.34 313121 0.78 2 648.285 

E44 717.42 575.89 324493 0.6 2 646.655 

E54 748.08 545.23 320343 0.68 4 646.655 

2_E94 758.96 532.45 317384 0.71 2 645.705 

2_E299 735.77 554.02 320152 0.66 3 644.895 

E99 704.75 583.37 322901 0.56 2 644.06 

E96 687.14 593.01 320037 0.51 2 640.075 

E247 788.3 490.26 303537 0.78 2 639.28 

2_E144 703.18 571.93 315859 0.58 2 637.555 

E27 692.22 578.85 314702 0.55 3 635.535 

E7 690.28 571.51 309840 0.56 4 630.895 

2_E276 755.13 504.54 299235 0.74 3 629.835 

E21 719.39 540.05 305136 0.66 3 629.72 
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2_E26 693.5 565.55 308042 0.58 3 629.525 

2_E216 719.88 537 303615 0.67 7 628.44 

E145 715.1 535.36 300674 0.66 2 625.23 

E164 717.91 520.83 293664 0.69 3 619.37 

E112 681.93 553.28 296328 0.58 3 617.605 

2_E135 651.2 575.32 294252 0.47 2 613.26 

E232 706.44 519.71 288358 0.68 2 613.075 

2_E181 708.11 516.05 287001 0.68 2 612.08 

2_E61 726.37 497.16 283625 0.73 3 611.765 

2_E46 658.78 561.59 290568 0.52 2 610.185 

2_E239 639.27 579.46 290933 0.42 2 609.365 

2_E67 695.9 521.85 285220 0.66 5 608.875 

2_E240 697.01 519.05 284145 0.67 3 608.03 

E64 660.92 550.43 285719 0.55 2 605.675 

E173 678.45 531.36 283139 0.62 4 604.905 

E115 657.58 544.82 281379 0.56 2 601.2 

E107 686.18 515.47 277797 0.66 3 600.825 

2_E69 772.16 428.72 259994 0.83 3 600.44 

E241 633.7 566.33 281866 0.45 4 600.015 

2_E63 627.77 565.5 278820 0.43 2 596.635 

2_E51 613.32 578.55 278687 0.33 3 595.935 

E28 637.68 550.35 275636 0.51 2 594.015 

2_E256 702.56 485.45 267863 0.72 2 594.005 

E105 612.51 575.18 276700 0.34 3 593.845 

2_E298 636.5 551.13 275513 0.5 4 593.815 

E38 630.53 553.75 274226 0.48 3 592.14 

E86 626.87 556.23 273856 0.46 2 591.55 

E53 634.58 548.44 273340 0.5 2 591.51 

2_E71 673.8 503.45 266430 0.66 3 588.625 

E166 681.07 496.15 265397 0.69 4 588.61 

E97 667.66 505.33 264984 0.65 3 586.495 

E240 655.29 516.33 265735 0.62 3 585.81 

E197 627.19 541.92 266945 0.5 2 584.555 

E117 635.56 526.51 262818 0.56 5 581.035 

E56 616.6 542.65 262793 0.47 2 579.625 

E80 648.55 509.18 259358 0.62 2 578.865 

2_E141 581.77 572.75 261702 0.18 4 577.26 

2_E129 626.33 526.46 258974 0.54 2 576.395 

2_E82 690.5 455.6 247083 0.75 2 573.05 

2_E70 668.4 477.29 250560 0.7 3 572.845 

E176 588.07 557.23 257367 0.32 2 572.65 
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2_E305 615.79 527.41 255076 0.52 4 571.6 

2_E317 605.34 535.84 254758 0.47 4 570.59 

E128 583.64 555.02 254415 0.31 4 569.33 

2_E303 697.08 439.58 240666 0.78 3 568.33 

E154 590.26 544.23 252299 0.39 3 567.245 

E114 650.33 481.23 245798 0.67 3 565.78 

2_E295 619.89 511.12 248845 0.57 3 565.505 

E155 591.53 539.3 250551 0.41 2 565.415 

2_E301 622.92 507.32 248202 0.58 4 565.12 

2_E312 586.3 542.11 249633 0.38 2 564.205 

2_E27 639.98 486.72 244646 0.65 2 563.35 

E93 657.78 468.81 242197 0.7 3 563.295 

E149 618.64 502.54 244175 0.58 3 560.59 

2_E258 615.89 502.31 242977 0.58 1 559.1 

E147 678.63 433.91 231270 0.77 3 556.27 

E203 629.84 481.18 238031 0.65 3 555.51 

2_E252 587.96 521.84 240977 0.46 3 554.9 

E58 701.35 407.51 224471 0.81 6 554.43 

2_E147 714.46 391.85 219878 0.84 2 553.155 

E121 644.21 461.7 233600 0.7 2 552.955 

2_E280 616.95 488.8 236848 0.61 3 552.875 

E95 619.7 485.88 236482 0.62 2 552.79 

2_E125 596.59 506.93 237528 0.53 3 551.76 

2_E219 644.28 456.86 231180 0.71 3 550.57 

E163 577.24 515.68 233789 0.45 5 546.46 

E135 596.76 494.35 231699 0.56 2 545.555 

2_E148 572.99 517.7 232977 0.43 4 545.345 

E246 637.02 451.72 226001 0.71 2 544.37 

E98 656.44 425.78 219520 0.76 3 541.11 

E138 592.85 489.01 227697 0.57 3 540.93 

E207 563.07 514.02 227318 0.41 2 538.545 

E1 599.82 476.3 224383 0.61 2 538.06 

2_E50 546.3 529.68 227264 0.24 2 537.99 

2_E138 610.18 464.96 222824 0.65 3 537.57 

2_E54 577.37 493.99 224006 0.52 2 535.68 

E55 659.74 408.13 211476 0.79 3 533.935 

E231 619.3 447.69 217757 0.69 3 533.495 

E100 591.87 472.23 219519 0.6 3 532.05 

2_E263 575.86 488.06 220737 0.53 4 531.96 

2_E133 623.38 437.22 214062 0.71 2 530.3 

2_E235 597.42 461.54 216557 0.63 3 529.48 



241 
 

E162 614.82 442.84 213838 0.69 2 528.83 

2_E227 585.63 471.91 217054 0.59 2 528.77 

E200 567.77 489.73 218384 0.51 3 528.75 

E233 595.88 460.35 215446 0.63 2 528.115 

2_E78 620.54 434.46 211740 0.71 2 527.5 

E50 593.01 458.78 213673 0.63 3 525.895 

2_E131 649.14 401.56 204727 0.79 4 525.35 

2_E319 604.35 444.37 210924 0.68 3 524.36 

E161 587.56 461.14 212803 0.62 3 524.35 

E73 592.6 453.44 211044 0.64 4 523.02 

2_E208 605.52 435.91 207308 0.69 3 520.715 

E110 531.15 508.5 212128 0.29 2 519.825 

E228 530.77 507.63 211613 0.29 2 519.2 

2_E265 549.11 487.4 210201 0.46 2 518.255 

2_E68 568.14 465.85 207873 0.57 4 516.995 

2_E210 558.15 472.93 207318 0.53 2 515.54 

2_E118 594.21 435.41 203200 0.68 2 514.81 

E24 545.66 481.71 206440 0.47 4 513.685 

E109 582.08 442.88 202470 0.65 3 512.48 

E236 551.01 473.18 204774 0.51 3 512.095 

E129 539.35 480.45 203520 0.45 6 509.9 

E248 605.9 413.83 196933 0.73 2 509.865 

E67 534.36 485.05 203567 0.42 4 509.705 

E48 561.4 457.73 201821 0.58 2 509.565 

2_E277 562.33 452.3 199757 0.59 3 507.315 

E150 599.5 410.44 193254 0.73 2 504.97 

2_E60 521.27 488.49 199989 0.35 2 504.88 

E146 527.47 480.56 199083 0.41 2 504.015 

2_E120 563.77 444.18 196676 0.62 3 503.975 

E142 590.53 411.37 190795 0.72 3 500.95 

2_E267 513.96 486.57 196408 0.32 4 500.265 

E195 515.88 484.1 196145 0.35 2 499.99 

E5 536.27 461.24 194266 0.51 3 498.755 

E206 569.11 428.38 191475 0.66 3 498.745 

E43 529.4 467.91 194551 0.47 3 498.655 

E170 607.67 388.61 185470 0.77 3 498.14 

2_E76 600.06 395.1 186205 0.75 3 497.58 

E140 529.73 464.42 193219 0.48 6 497.075 

2_E88 533.36 460.31 192825 0.51 4 496.835 

E167 579.81 410.81 187076 0.71 3 495.31 

E245 516.41 474.14 192302 0.4 3 495.275 
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2_E201 522.18 466.3 191239 0.45 4 494.24 

2_E226 501.37 487.02 191777 0.24 4 494.195 

E130 528.9 458.32 190384 0.5 2 493.61 

2_E290 532.4 453.81 189759 0.52 3 493.105 

E134 569.28 412.23 184312 0.69 2 490.755 

2_E126 571.82 408.98 183676 0.7 2 490.4 

2_E66 548.25 432.06 186044 0.62 5 490.155 

2_E322 585.96 392.73 180738 0.74 2 489.345 

2_E275 498.1 479.45 187566 0.27 2 488.775 

E168 526.98 449.28 185951 0.52 3 488.13 

2_E229 564.9 407.83 180945 0.69 3 486.365 

E131 577 393.8 178459 0.73 4 485.4 

E158 521.67 445.01 182329 0.52 3 483.34 

2_E187 560.81 403.18 177585 0.7 7 481.995 

2_E77 534.24 429.28 180123 0.6 2 481.76 

E108 543.08 419.39 178886 0.64 2 481.235 

E212 546.33 416.01 178505 0.65 4 481.17 

2_E264 502.01 459.06 180999 0.4 3 480.535 

E239 542.13 418.82 178327 0.63 3 480.475 

2_E284 506.86 453.55 180554 0.45 2 480.205 

E137 533.53 425.98 178498 0.6 3 479.755 

E22 524.34 433.19 178395 0.56 2 478.765 

E217 624.78 329.88 161872 0.85 2 477.33 

E226 550.96 403.37 174550 0.68 6 477.165 

E225 602.89 347.87 164718 0.82 6 475.38 

E51 523.5 425.19 174816 0.58 2 474.345 

2_E259 540.17 407.86 173031 0.66 4 474.015 

E194 502.02 444.36 175205 0.47 2 473.19 

E208 525.03 420.96 173585 0.6 4 472.995 

E77 609.64 333.32 159595 0.84 6 471.48 

E141 509.15 433.59 173386 0.52 3 471.37 

2_E302 543.57 396.46 169256 0.68 4 470.015 

E222 563.96 375.83 166469 0.75 2 469.895 

2_E24 505.71 434.05 172398 0.51 3 469.88 

E151 535 404.5 169963 0.65 2 469.75 

E47 486.51 452.94 173072 0.37 2 469.725 

E210 493.63 444.23 172226 0.44 2 468.93 

2_E313 580.19 356.62 162507 0.79 3 468.405 

2_E42 495.5 440.36 171371 0.46 2 467.93 

2_E167 504.02 429.95 170196 0.52 2 466.985 

2_E32 499.94 433.05 170035 0.5 2 466.495 
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2_E304 518.14 414.08 168511 0.6 2 466.11 

2_E142 491.63 440.32 170019 0.44 3 465.975 

2_E286 499.96 431.79 169550 0.5 4 465.875 

2_E72 504.51 425.01 168408 0.54 3 464.76 

E257 493.81 434.26 168422 0.48 3 464.035 

E256 512.8 414.96 167125 0.59 2 463.88 

E63 525.92 401.69 165921 0.65 3 463.805 

2_E190 493.16 434.23 168188 0.47 2 463.695 

2_E251 568 359.1 160198 0.77 3 463.55 

E122 481.83 443.77 167934 0.39 3 462.8 

E202 480.7 441.77 166787 0.39 3 461.235 

E111 465.27 457.06 167017 0.19 3 461.165 

2_E132 482.32 439.83 166611 0.41 7 461.075 

2_E283 507.25 414.68 165207 0.58 3 460.965 

E30 527.88 386.6 160283 0.68 2 457.24 

2_E192 603.35 309.11 146478 0.86 5 456.23 

E26 474.57 436.64 162748 0.39 2 455.605 

E69 592.15 318.79 148263 0.84 2 455.47 

2_E306 553.9 355.32 154578 0.77 7 454.61 

E184 462.58 444.34 161433 0.28 3 453.46 

E46 487.38 419.08 160419 0.51 2 453.23 

2_E52 493.79 409.34 158754 0.56 3 451.565 

2_E64 477.38 425.28 159453 0.45 3 451.33 

2_E191 484.35 418.06 159034 0.5 7 451.205 

2_E145 531.8 369.07 154149 0.72 6 450.435 

2_E272 455.03 445.6 159246 0.2 2 450.315 

E59 488.97 410.66 157708 0.54 2 449.815 

2_E81 510.53 387.51 155378 0.65 3 449.02 

E224 472.93 424.03 157503 0.44 2 448.48 

2_E223 502.61 394.23 155624 0.62 3 448.42 

E209 534.68 360.06 151204 0.74 3 447.37 

2_E110 462.9 429.48 156142 0.37 3 446.19 

2_E168 480.06 411.19 155034 0.52 3 445.625 

2_E1 504.95 386.25 153183 0.64 2 445.6 

2_E257 508.05 381.33 152160 0.66 3 444.69 

2_E128 477.95 410.78 154197 0.51 3 444.365 

E242 486.03 402.57 153673 0.56 4 444.3 

E60 504.27 383.92 152051 0.65 3 444.095 

2_E104 615.8 272.36 131725 0.9 2 444.08 

2_E130 507.04 377.33 150263 0.67 3 442.185 

2_E25 479.38 404.91 152451 0.54 3 442.145 
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2_E31 508.19 373.35 149017 0.68 2 440.77 

E196 502.44 377.44 148944 0.66 3 439.94 

E40 450.95 422.51 149644 0.35 3 436.73 

2_E83 507.41 360.22 143557 0.7 2 433.815 

2_E86 455.56 411.82 147346 0.43 2 433.69 

2_E204 491.3 375.34 144830 0.65 2 433.32 

E190 516.8 348.31 141378 0.74 3 432.555 

E13 474.83 387.01 144329 0.58 2 430.92 

E74 465.9 394.56 144375 0.53 2 430.23 

E234 461.05 399.09 144514 0.5 3 430.07 

E23 460.48 397.64 143810 0.5 3 429.06 

2_E121 489.94 367.8 141527 0.66 3 428.87 

2_E93 457.38 397.03 142623 0.5 2 427.205 

2_E143 505.46 348.4 138312 0.72 2 426.93 

2_E166 442.83 408.44 142054 0.39 3 425.635 

2_E119 501.6 349.4 137650 0.72 4 425.5 

2_E321 436.21 412.87 141451 0.32 2 424.54 

E72 475.2 373.29 139320 0.62 2 424.245 

2_E262 426.77 419.87 140736 0.18 2 423.32 

E211 477.44 368.52 138187 0.64 3 422.98 

2_E41 449.12 396.83 139977 0.47 2 422.975 

E213 480.34 362.34 136698 0.66 4 421.34 

2_E310 502.18 339.23 133795 0.74 3 420.705 

E14 483.27 357.96 135869 0.67 3 420.615 

2_E90 501.42 339.07 133530 0.74 3 420.245 

E249 463.07 377.24 137199 0.58 2 420.155 

E9 446.82 390.88 137171 0.48 2 418.85 

E183 474.01 363.47 135314 0.64 2 418.74 

E29 453.65 381.71 136004 0.54 3 417.68 

2_E255 448.63 386.61 136225 0.51 3 417.62 

2_E55 463.5 369.18 134393 0.6 3 416.34 

2_E222 530.47 302.12 125874 0.82 7 416.295 

2_E180 439.73 388.97 134335 0.47 4 414.35 

E219 446.34 382.35 134035 0.52 2 414.345 

2_E296 418.16 409.9 134619 0.2 3 414.03 

2_E200 570.68 256.29 114871 0.89 3 413.485 

2_E269 475.35 351.43 131201 0.67 2 413.39 

E160 436.83 387.3 132877 0.46 5 412.065 

2_E91 447.47 375.88 132098 0.54 2 411.675 

2_E30 412.24 409.79 132681 0.11 2 411.015 

2_E178 466.63 351.98 128998 0.66 3 409.305 
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2_E260 449.03 369.42 130283 0.57 1 409.225 

E6 462.59 354.85 128923 0.64 3 408.72 

2_E85 430.26 385.57 130296 0.44 5 407.915 

2_E218 476.54 337.66 126377 0.71 3 407.1 

2_E318 509.98 300.23 120255 0.81 3 405.105 

2_E175 426.35 383.6 128450 0.44 3 404.975 

2_E211 467.66 340.12 124927 0.69 2 403.89 

E120 439.67 367.6 126936 0.55 4 403.635 

2_E124 534.27 272.3 114259 0.86 3 403.285 

2_E97 447.38 357.5 125616 0.6 3 402.44 

2_E179 433.7 367.29 125111 0.53 3 400.495 

2_E183 428.77 371.36 125057 0.5 2 400.065 

E159 464.95 334.64 122202 0.69 3 399.795 

E70 454.02 344.41 122813 0.65 2 399.215 

E171 413.43 384.95 124995 0.36 5 399.19 

E205 415.72 381.19 124461 0.4 3 398.455 

2_E203 449.57 346.26 122260 0.64 3 397.915 

2_E33 418.51 377 123920 0.43 6 397.755 

E68 414.51 377.92 123035 0.41 2 396.215 

E127 436 355.99 121904 0.58 3 395.995 

2_E182 431.43 360.47 122143 0.55 1 395.95 

E39 428.76 362.59 122104 0.53 3 395.675 

2_E289 416.78 374.04 122438 0.44 2 395.41 

E3 424.9 365.46 121961 0.51 3 395.18 

E172 429.77 357.65 120722 0.55 2 393.71 

2_E75 443.88 337.83 117777 0.65 3 390.855 

2_E96 427.9 352.85 118584 0.57 4 390.375 

E235 447.25 332.36 116748 0.67 6 389.805 

2_E134 451.38 327.75 116191 0.69 2 389.565 

E75 407.28 371.48 118828 0.41 3 389.38 

2_E22 495.95 282.23 109934 0.82 2 389.09 

2_E87 401.09 376.56 118620 0.34 3 388.825 

E227 426.01 351.12 117478 0.57 3 388.565 

2_E236 396.79 378.24 117873 0.3 2 387.515 

E8 434.18 340.75 116199 0.62 3 387.465 

2_E114 457.02 317.75 114054 0.72 3 387.385 

E136 419.19 355.09 116906 0.53 4 387.14 

2_E266 391.13 381.83 117295 0.22 5 386.48 

E78 451.3 318.97 113057 0.71 6 385.135 

2_E15 434.98 334.49 114271 0.64 3 384.735 

2_E17 414.16 354.39 115276 0.52 2 384.275 
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E2 404.2 363.49 115394 0.44 2 383.845 

2_E89 421.61 343.01 113582 0.58 3 382.31 

2_E146 457.34 305.01 109557 0.75 5 381.175 

E216 429.37 331.46 111776 0.64 2 380.415 

E45 384.77 371.3 112207 0.26 3 378.035 

2_E174 457.8 298.05 107164 0.76 3 377.925 

2_E278 402.06 350.86 110795 0.49 2 376.46 

E81 462.79 284.55 103427 0.79 3 373.67 

E19 407.15 339.33 108510 0.55 2 373.24 

E71 413.3 331.67 107662 0.6 6 372.485 

2_E38 396.86 347.31 108254 0.48 4 372.085 

2_E243 392.44 350.56 108051 0.45 3 371.5 

E191 438.84 303.83 104720 0.72 6 371.335 

E16 396.25 344.9 107339 0.49 2 370.575 

E153 400.15 339.96 106842 0.53 2 370.055 

E214 403.54 333.92 105832 0.56 4 368.73 

2_E300 453.55 283.21 100884 0.78 3 368.38 

2_E287 399.42 336.23 105475 0.54 1 367.825 

2_E294 397.49 337.22 105275 0.53 3 367.355 

2_E102 444.53 288.97 100890 0.76 5 366.75 

2_E62 371.88 360.06 105163 0.25 3 365.97 

2_E324 378.01 353.9 105067 0.35 1 365.955 

2_E21 415.23 315.5 102893 0.65 3 365.365 

2_E123 458.48 265.71 95679 0.81 3 362.095 

E101 437.33 285.79 98164 0.76 3 361.56 

2_E11 427.16 294.8 98901 0.72 3 360.98 

E223 408.56 312.61 100310 0.64 3 360.585 

E123 395.54 324.96 100950 0.57 3 360.25 

2_E177 442.51 275.26 95665 0.78 4 358.885 

2_E288 390.07 326.85 100136 0.55 3 358.46 

E66 365.99 350.59 100774 0.29 5 358.29 

2_E248 389.91 326.22 99900 0.55 4 358.065 

2_E250 406.15 309.88 98848 0.65 2 358.015 

2_E92 441.14 274.47 95098 0.78 3 357.805 

2_E37 396.16 313.82 97642 0.61 4 354.99 

E102 382.37 327.1 98232 0.52 4 354.735 

2_E320 369.9 339.03 98493 0.4 7 354.465 

2_E40 405.27 302.91 96418 0.66 3 354.09 

E33 381.98 324.88 97468 0.53 2 353.43 

2_E161 388.07 318.5 97076 0.57 3 353.285 

E192 391.9 314.52 96807 0.6 2 353.21 
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E215 367.53 335.78 96926 0.41 2 351.655 

E189 445.82 255.36 89416 0.82 2 350.59 

2_E103 402.05 295.13 93195 0.68 2 348.59 

2_E151 358.73 338.21 95290 0.33 3 348.47 

2_E244 413.45 282.84 91845 0.73 3 348.145 

2_E4 409.85 286.26 92145 0.72 2 348.055 

E35 360.53 334.41 94692 0.37 4 347.47 

E119 383.5 309.6 93253 0.59 3 346.55 

E12 404.81 287 91249 0.71 3 345.905 

E79 362.02 329.35 93645 0.42 3 345.685 

E174 392.57 294.95 90940 0.66 2 343.76 

E31 360.27 326.59 92410 0.42 2 343.43 

2_E316 410.42 275.94 88947 0.74 4 343.18 

E4 369.93 313.12 90975 0.53 3 341.525 

2_E115 407.59 275.08 88059 0.74 5 341.335 

E169 391.64 290.36 89313 0.67 3 341 

2_E139 423.99 257.89 85879 0.79 2 340.94 

2_E198 443.21 236.47 82315 0.85 2 339.84 

E157 397.42 279.8 87334 0.71 2 338.61 

E61 363.29 307.15 87638 0.53 3 335.22 

2_E291 358.52 306.99 86441 0.52 2 332.755 

2_E279 359.81 301.14 85100 0.55 4 330.475 

2_E111 396.89 263.81 82234 0.75 2 330.35 

E201 394.81 264.77 82098 0.74 2 329.79 

2_E160 377.02 279.72 82830 0.67 3 328.37 

2_E273 333.74 322.62 84565 0.26 4 328.18 

2_E207 371.67 284.65 83091 0.64 3 328.16 

2_E74 360.33 295.5 83628 0.57 4 327.915 

E65 337.15 315.23 83471 0.35 2 326.19 

E221 358.06 293.88 82645 0.57 4 325.97 

2_E152 345.81 306.13 83146 0.47 3 325.97 

2_E28 347.66 303.86 82971 0.49 3 325.76 

2_E238 348.54 302.1 82697 0.5 4 325.32 

2_E268 341.99 307.94 82713 0.43 2 324.965 

2_E5 359.17 290.61 81980 0.59 2 324.89 

2_E196 361.83 287.65 81744 0.61 2 324.74 

2_E59 337.99 309.16 82069 0.4 2 323.575 

2_E6 364.75 279.33 80023 0.64 4 322.04 

2_E261 332.6 310.07 80997 0.36 2 321.335 

E52 358.08 281.42 79146 0.62 2 319.75 

2_E270 347.25 291.17 79410 0.54 2 319.21 
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E76 325.73 312.27 79887 0.28 2 319 

2_E274 366.28 270.82 77907 0.67 1 318.55 

2_E171 357.54 274.21 77000 0.64 2 315.875 

2_E57 417.78 213.65 70105 0.86 4 315.715 

2_E116 355.64 275.4 76926 0.63 3 315.52 

2_E48 344.16 286.25 77375 0.56 2 315.205 

2_E237 323.28 306.76 77886 0.32 3 315.02 

2_E281 384.66 243.27 73494 0.77 3 313.965 

E37 402.83 224.02 70875 0.83 2 313.425 

2_E10 400.97 223.15 70276 0.83 2 312.06 

2_E29 335.6 287.12 75679 0.52 4 311.36 

2_E43 352.46 269.8 74687 0.64 2 311.13 

2_E122 403.27 218.63 69247 0.84 3 310.95 

2_E209 321.08 300.22 75708 0.35 3 310.65 

E126 339.27 281.71 75066 0.56 2 310.49 

2_E162 343.41 276.52 74582 0.59 3 309.965 

E15 310.64 305.26 74474 0.19 3 307.95 

E186 381.84 230.83 69225 0.8 2 306.335 

2_E19 385.68 226.66 68656 0.81 3 306.17 

2_E213 353.2 257.01 71296 0.69 3 305.105 

2_E311 328.57 277.91 71715 0.53 3 303.24 

2_E98 341.48 264.87 71038 0.63 5 303.175 

E25 328.75 273.72 70674 0.55 2 301.235 

E82 343.53 258.1 69636 0.66 2 300.815 

E34 333.54 266.16 69723 0.6 5 299.85 

E193 324.77 274.63 70051 0.53 2 299.7 

2_E307 341.65 257.63 69129 0.66 2 299.64 

2_E217 348.06 249.44 68187 0.7 4 298.75 

E118 333.83 261.9 68667 0.62 2 297.865 

2_E230 361.75 233.56 66357 0.76 3 297.655 

2_E79 354.1 239.86 66707 0.74 3 296.98 

2_E127 318.31 275.44 68859 0.5 4 296.875 

2_E36 318.66 274.1 68600 0.51 3 296.38 

E182 314.01 277.99 68558 0.47 4 296 

E254 317.84 271.71 67829 0.52 3 294.775 

E187 334.86 254.4 66907 0.65 3 294.63 

E125 361.6 224.6 63785 0.78 2 293.1 

2_E176 317.68 265.06 66133 0.55 4 291.37 

2_E35 310.39 272.12 66337 0.48 5 291.255 

E124 356.73 225.11 63068 0.78 2 290.92 

2_E108 355.97 225.46 63034 0.77 2 290.715 
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2_E205 356.29 224.04 62693 0.78 2 290.165 

2_E184 304.3 274.98 65719 0.43 1 289.64 

E32 297.45 280.79 65597 0.33 4 289.12 

E179 337.38 239.43 63444 0.7 3 288.405 

2_E39 316.41 260.34 64696 0.57 3 288.375 

2_E84 344.79 231.66 62733 0.74 2 288.225 

2_E56 330.44 244.77 63524 0.67 2 287.605 

2_E34 310.15 264.3 64380 0.52 3 287.225 

E229 351.25 223.1 61547 0.77 2 287.175 

E20 290.76 282.37 64483 0.24 2 286.565 

2_E58 339.29 226.28 60300 0.75 2 282.785 

E139 314.03 248.6 61315 0.61 4 281.315 

2_E101 303.25 257.67 61369 0.53 2 280.46 

E62 308.05 252.13 61001 0.57 3 280.09 

E238 319.95 235.98 59300 0.68 2 277.965 

2_E9 361.83 192.97 54837 0.85 2 277.4 

2_E197 305.87 244.46 58728 0.6 7 275.165 

E220 311.05 239.19 58432 0.64 2 275.12 

2_E186 313.55 234.16 57664 0.67 7 273.855 

2_E172 302.09 242.5 57535 0.6 3 272.295 

2_E293 310.02 234.52 57103 0.65 2 272.27 

2_E44 293.06 251.31 57844 0.51 2 272.185 

2_E159 343.59 200.04 53981 0.81 3 271.815 

2_E220 312.08 229.11 56157 0.68 3 270.595 

E237 374.15 166.79 49014 0.9 2 270.47 

2_E12 300.37 238.28 56212 0.61 2 269.325 

2_E309 280.4 256.85 56565 0.4 2 268.625 

E185 323.11 211.47 53665 0.76 2 267.29 

2_E20 334.21 195.95 51433 0.81 2 265.08 

2_E215 275.55 250.82 54281 0.41 3 263.185 

2_E193 290.06 234.22 53359 0.59 3 262.14 

2_E224 283.46 236.25 52595 0.55 3 259.855 

E17 289.57 229.09 52101 0.61 2 259.33 

E106 276.02 242.36 52538 0.48 3 259.19 

2_E109 343.09 171.36 46176 0.87 2 257.225 

2_E149 305.36 207.75 49824 0.73 3 256.555 

2_E212 279.88 229.45 50438 0.57 3 254.665 

2_E169 274.33 234.99 50631 0.52 2 254.66 

2_E194 266.59 230.36 48233 0.5 4 248.475 

2_E113 285.09 211.19 47286 0.67 3 248.14 

2_E47 300.55 195.62 46177 0.76 2 248.085 
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2_E157 298.52 195.37 45805 0.76 3 246.945 

2_E14 289.71 203.63 46334 0.71 2 246.67 

E177 277.63 214.83 46844 0.63 2 246.23 

2_E271 266.12 226.07 47251 0.53 5 246.095 

2_E308 263.73 227.28 47076 0.51 2 245.505 

2_E285 275.44 215.43 46604 0.62 2 245.435 

E188 284.04 206.39 46042 0.69 2 245.215 

2_E49 270.1 214.59 45523 0.61 2 242.345 

2_E107 321.54 162.94 41147 0.86 2 242.24 

2_E202 276.65 203.42 44198 0.68 3 240.035 

2_E173 283.48 193.94 43180 0.73 3 238.71 

2_E18 278.92 197.78 43326 0.71 2 238.35 

E18 252.94 213.76 42466 0.53 2 233.35 

E218 253.19 213.44 42445 0.54 4 233.315 

2_E155 271.64 192.61 41093 0.71 3 232.125 

2_E100 262.58 200.22 41290 0.65 2 231.4 

E180 246.5 216.09 41835 0.48 2 231.295 

2_E8 256.21 204.41 41132 0.6 2 230.31 

2_E112 276.51 171.43 37229 0.78 2 223.97 

E255 260.99 186.48 38224 0.7 2 223.735 

2_E292 253.77 193.31 38529 0.65 2 223.54 

E36 238.97 207.45 38936 0.5 3 223.21 

2_E195 286.78 158.32 35659 0.83 3 222.55 

E181 239.75 202.18 38071 0.54 3 220.965 

2_E199 286.06 155.52 34940 0.84 2 220.79 

2_E23 264.95 174.91 36397 0.75 2 219.93 

E253 268.53 168.4 35517 0.78 2 218.465 

2_E99 270.96 162.77 34640 0.8 3 216.865 

2_E7 241.17 184.2 34890 0.65 2 212.685 

2_E3 272.99 149.91 32142 0.84 2 211.45 

2_E153 228.2 189.11 33893 0.56 2 208.655 

E230 228.24 188.4 33772 0.56 6 208.32 

2_E297 233 182.97 33483 0.62 5 207.985 

E178 230.48 183.3 33181 0.61 2 206.89 

2_E185 282.08 130.18 28842 0.89 3 206.13 

2_E170 234.49 176.69 32541 0.66 2 205.59 

2_E154 229.86 171.38 30939 0.67 2 200.62 

2_E221 271.62 128.33 27377 0.88 2 199.975 

2_E165 213.46 183.62 30784 0.51 2 198.54 

2_E2 208 184.53 30146 0.46 2 196.265 

2_E16 196.73 189.21 29236 0.27 2 192.97 
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E11 214.17 169.24 28468 0.61 2 191.705 

2_E242 235.1 146.22 26998 0.78 2 190.66 

2_E214 202.98 176.18 28087 0.5 4 189.58 

2_E163 220.85 157.49 27318 0.7 2 189.17 

E10 196.43 175.28 27041 0.45 2 185.855 

2_E164 196.77 171.25 26466 0.49 2 184.01 

E252 238.74 120.81 22653 0.86 2 179.775 

E251 199.62 152.28 23874 0.65 2 175.95 

2_E158 223.49 122.59 21517 0.84 2 173.04 

2_E225 221.84 120.3 20960 0.84 2 171.07 

2_E156 206.28 135.45 21945 0.75 2 170.865 

E250 220.88 118.85 20619 0.84 3 169.865 

2_E150 179.3 147.86 20822 0.57 6 163.58 

2_E13 192.65 125.54 18995 0.76 2 159.095 

2_E206 168.01 88.88 11728 0.85 2 128.445 

 

IV52-1B Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

E39 1041.23 868.47 710214 0.55 2 954.85 

E73 911.22 839.74 600975 0.39 2 875.48 

E28 900.04 828 585305 0.39 7 864.02 

E178 977.96 722.96 555292 0.67 4 850.46 

E78 865.36 812.48 552208 0.34 3 838.92 

E94 873.68 765.02 524949 0.48 3 819.35 

E77 831.73 795.4 519588 0.29 3 813.565 

E87 890.75 733.39 513075 0.57 2 812.07 

E106 850.71 768.01 513144 0.43 2 809.36 

E144 862.95 725.54 491741 0.54 4 794.245 

E52 829.7 706.43 460345 0.52 2 768.065 

E48 840.8 678.92 448333 0.59 3 759.86 

E38 831.04 687.03 448426 0.56 4 759.035 

E44 846.03 662.04 439904 0.62 7 754.035 

E128 814.34 691.32 442160 0.53 3 752.83 

E62 757.91 745.61 443832 0.18 2 751.76 

E182 931.11 562.17 411109 0.8 7 746.64 

E7 773.76 717.61 436103 0.37 3 745.685 

E93 769.79 714.38 431906 0.37 3 742.085 

E127 775.11 699.89 426074 0.43 3 737.5 

E15 778.06 689.45 421309 0.46 2 733.755 

E195 811.27 644.54 410680 0.61 2 727.905 
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E86 720.34 694.75 393056 0.26 3 707.545 

E3 773.81 633.63 385084 0.57 2 703.72 

E197 779.68 620.12 379731 0.61 3 699.9 

E31 737.42 651.94 377587 0.47 4 694.68 

E11 735.62 650.21 375665 0.47 4 692.915 

E16 775.17 610.24 371525 0.62 3 692.705 

E9 742.09 643.11 374826 0.5 2 692.6 

E41 748.96 634.55 373259 0.53 4 691.755 

E187 765.86 617.59 371487 0.59 6 691.725 

E37 766.46 615.85 370727 0.6 2 691.155 

E193 810.62 568.37 361857 0.71 3 689.495 

E129 744.8 622.7 364258 0.55 3 683.75 

E68 718.62 643.66 363286 0.44 2 681.14 

E32 698.61 660.86 362606 0.32 2 679.735 

E79 715.74 643.54 361758 0.44 3 679.64 

E12 732.56 614.57 353591 0.54 3 673.565 

E80 671.43 661.06 348607 0.18 6 666.245 

E1 730.25 590.81 338849 0.59 2 660.53 

E138 676.73 639.94 340128 0.33 4 658.335 

E91 719.74 591.92 334601 0.57 2 655.83 

E34 694.57 611.4 333530 0.47 3 652.985 

E49 688.51 611.52 330683 0.46 2 650.015 

E10 696.55 601.61 329122 0.5 4 649.08 

E124 671.7 615.4 324655 0.4 6 643.55 

E55 688.35 582.75 315048 0.53 2 635.55 

E66 675.45 588.82 312365 0.49 2 632.135 

E120 658.19 603.12 311777 0.4 6 630.655 

E107 725.33 533.55 303946 0.68 6 629.44 

E75 657.21 595.51 307384 0.42 3 626.36 

E71 670.89 577.89 304501 0.51 3 624.39 

E8 645.06 603.51 305755 0.35 3 624.285 

E130 634.27 606.37 302062 0.29 4 620.32 

E2 647.01 592.53 301101 0.4 3 619.77 

E30 647.2 591.68 300754 0.41 4 619.44 

E22 644.91 592.72 300221 0.39 4 618.815 

E47 659.11 574.11 297193 0.49 3 616.61 

E113 710.01 521.45 290780 0.68 7 615.73 

E42 691.17 538.07 292089 0.63 2 614.62 

E53 654.53 569.4 292707 0.49 3 611.965 

E146 684.9 538.69 289773 0.62 2 611.795 

E192 708.94 510.56 284282 0.69 3 609.75 
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E17 727.5 488.47 279104 0.74 3 607.985 

E171 717.35 497.86 280494 0.72 2 607.605 

E33 614.73 591.3 285485 0.27 3 603.015 

E110 638.11 566.46 283897 0.46 2 602.285 

E116 689.66 514.11 278470 0.67 2 601.885 

E61 644.74 556.23 281659 0.51 2 600.485 

E139 703.14 496.58 274234 0.71 3 599.86 

E188 769.36 429.46 259500 0.83 4 599.41 

E98 667.14 528.4 276862 0.61 3 597.77 

E131 657.38 536.98 277246 0.58 4 597.18 

E45 651.85 529.35 271006 0.58 7 590.6 

E136 605.34 573.24 272539 0.32 3 589.29 

E74 655.75 522.21 268949 0.6 3 588.98 

E164 665.8 507.68 265478 0.65 4 586.74 

E26 667 505.63 264880 0.65 3 586.315 

E137 629.73 539.84 266997 0.51 3 584.785 

E82 624.71 543.96 266892 0.49 2 584.335 

E5 644.43 523.82 265126 0.58 3 584.125 

E25 640.3 523.92 263478 0.57 2 582.11 

E97 658.75 502.93 260207 0.65 2 580.84 

E43 627.09 532.58 262301 0.53 3 579.835 

E27 668.99 490.25 257587 0.68 6 579.62 

E81 598.55 558.76 262670 0.36 4 578.655 

E84 639.46 516.89 259598 0.59 3 578.175 

E186 643.36 512.22 258820 0.61 4 577.79 

E168 639.42 514.92 258594 0.59 4 577.17 

E56 594.44 554.24 258759 0.36 4 574.34 

E64 576.48 570.39 258256 0.15 3 573.435 

E160 608.77 534.91 255753 0.48 2 571.84 

E167 588.3 553.39 255691 0.34 3 570.845 

E189 611.33 528.52 253763 0.5 3 569.925 

E161 644.36 494.73 250373 0.64 2 569.545 

E60 638.68 497.39 249501 0.63 7 568.035 

E57 597.3 537.89 252334 0.43 3 567.595 

E88 617.67 516.2 250419 0.55 2 566.935 

E76 614.24 518.96 250358 0.53 3 566.6 

E155 575.14 557.01 251606 0.25 4 566.075 

E24 576.76 550.35 249299 0.3 2 563.555 

E6 618.44 504.05 244825 0.58 3 561.245 

E117 666.02 456.37 238721 0.73 3 561.195 

E95 623.13 498.46 243949 0.6 2 560.795 
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E50 606.36 507.81 241837 0.55 3 557.085 

E198 577.88 535.07 242851 0.38 2 556.475 

E72 681.33 426.85 228415 0.78 7 554.09 

E4 628.08 476.61 235110 0.65 2 552.345 

E135 579.04 524.88 238701 0.42 3 551.96 

E90 601.94 501.48 237079 0.55 7 551.71 

E83 602.06 500.88 236842 0.55 3 551.47 

E70 580.81 520.67 237513 0.44 3 550.74 

E185 560.1 539.33 237252 0.27 3 549.715 

E118 620.94 477.97 233098 0.64 3 549.455 

E102 658.14 439.03 226936 0.74 3 548.585 

E199 567.72 528.98 235864 0.36 3 548.35 

E148 594 501.84 234119 0.54 2 547.92 

E14 567.15 526.86 234682 0.37 3 547.005 

E170 715.24 376.11 211281 0.85 3 545.675 

E169 632.17 453.49 225162 0.7 3 542.83 

E58 583.37 499.65 228931 0.52 2 541.51 

E143 603.22 472.72 223956 0.62 2 537.97 

E51 609.98 465.66 223090 0.65 3 537.82 

E180 595.19 480.05 224407 0.59 4 537.62 

E54 592.95 481.64 224300 0.58 2 537.295 

E176 579.03 493.56 224452 0.52 6 536.295 

E29 544.68 526.85 225382 0.25 2 535.765 

E85 545.5 513.46 219985 0.34 4 529.48 

E175 568.44 489.07 218345 0.51 3 528.755 

E158 564.61 471.58 209117 0.55 3 518.095 

E109 546.89 483.62 207725 0.47 2 515.255 

E111 556.05 472.04 206150 0.53 3 514.045 

E105 588.79 438.78 202910 0.67 3 513.785 

E154 544.74 482.05 206238 0.47 4 513.395 

E36 542.33 483.55 205965 0.45 3 512.94 

E172 558.08 464.5 203595 0.55 3 511.29 

E157 575.08 445.03 201007 0.63 7 510.055 

E59 545.87 473.95 203193 0.5 3 509.91 

E40 513.21 504.89 203507 0.18 3 509.05 

E67 518.62 498.74 203150 0.27 3 508.68 

E159 565.03 450.78 200043 0.6 3 507.905 

E103 578.31 436.07 198063 0.66 4 507.19 

E89 542.31 470.41 200363 0.5 3 506.36 

E69 561.63 435.76 192216 0.63 4 498.695 

E99 542.5 453.98 193431 0.55 2 498.24 
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E119 627.64 363.48 179174 0.82 4 495.56 

E35 511.72 476.64 191566 0.36 3 494.18 

E147 502.78 479.71 189431 0.3 4 491.245 

E20 537.18 435.18 183604 0.59 2 486.18 

E166 536.05 436.28 183681 0.58 3 486.165 

E104 512.37 449.58 180920 0.48 2 480.975 

E140 525.43 429.92 177415 0.57 3 477.675 

E132 508.69 435.34 173928 0.52 3 472.015 

E196 539.85 398.37 168905 0.67 2 469.11 

E153 494.8 436.54 169645 0.47 2 465.67 

E194 511.58 414.47 166533 0.59 3 463.025 

E23 522.61 394.77 162037 0.66 2 458.69 

E174 495.96 415.4 161810 0.55 3 455.68 

E156 462.32 446.59 162160 0.26 3 454.455 

E92 507.07 397.78 158416 0.62 3 452.425 

E126 502.44 395.27 155977 0.62 5 448.855 

E121 548.62 348.64 150225 0.77 7 448.63 

E191 502.47 393.8 155412 0.62 2 448.135 

E190 589.13 306.46 141800 0.85 4 447.795 

E179 512.33 381.23 153402 0.67 3 446.78 

E133 499.37 382.67 150084 0.64 2 441.02 

E63 483.18 397.19 150730 0.57 4 440.185 

E200 506.5 372.36 148127 0.68 4 439.43 

E114 471.96 404.94 150104 0.51 3 438.45 

E134 502 370.2 145959 0.68 3 436.1 

E142 452.5 419.39 149046 0.38 2 435.945 

E173 514.02 354.71 143200 0.72 4 434.365 

E21 503.32 363.07 143525 0.69 4 433.195 

E151 456.82 408.73 146645 0.45 2 432.775 

E65 442.88 409.08 142292 0.38 5 425.98 

E112 453.2 398.11 141705 0.48 4 425.655 

E181 503.44 346.31 136933 0.73 3 424.875 

E19 507.41 341.65 136152 0.74 3 424.53 

E100 485.81 357.02 136224 0.68 2 421.415 

E46 434.89 386.83 132128 0.46 3 410.86 

E145 454.84 360.79 128887 0.61 3 407.815 

E125 444.5 366.34 127893 0.57 3 405.42 

E101 407.89 393.91 126192 0.26 7 400.9 

E177 409.24 389.35 125144 0.31 4 399.295 

E141 413.76 376.49 122346 0.41 3 395.125 

E152 435.61 352.44 120581 0.59 4 394.025 
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E183 420.01 366.45 120884 0.49 2 393.23 

E162 434.42 345.55 117897 0.61 2 389.985 

E163 442.47 304.35 105766 0.73 4 373.41 

E18 413.53 325.64 105764 0.62 7 369.585 

E165 401.73 333.93 105362 0.56 4 367.83 

E123 373.25 359.67 105438 0.27 4 366.46 

E149 389.36 325.36 99495 0.55 3 357.36 

E122 389.26 323.97 99044 0.55 2 356.615 

E184 400.82 309.23 97347 0.64 3 355.025 

E150 366.56 339 97597 0.38 2 352.78 

E13 350.78 320.1 88189 0.41 3 335.44 

E96 351.59 248.85 68715 0.71 2 300.22 

E115 329.94 226.11 58592 0.73 2 278.025 

E108 268.97 197.6 41743 0.68 2 233.285 

 

IV90-1A Measurement Data 

Name 

Long axis 

(µm) 

Short axis 

(µm) 

Area 

(µm²) Eccentricity Type 

Axis Avg 

(µm) 

2_E153 1185.99 893.67 832429 0.66 6 1039.83 

2_E83 1044.66 879.31 721455 0.54 3 961.985 

2_E194 995.65 910.82 712238 0.4 2 953.235 

3_E74 926.19 864.48 628844 0.36 3 895.335 

E35 900.99 859.92 608515 0.3 2 880.455 

3_E108 906.28 850.2 605166 0.35 5 878.24 

E68 936.02 801.53 589245 0.52 2 868.775 

3_E246 914.28 819.9 588750 0.44 3 867.09 

3_E107 901.23 827.81 585950 0.4 2 864.52 

E226 880.7 818.44 566114 0.37 3 849.57 

E108 915.61 778.88 560102 0.53 6 847.245 

2_E195 870.42 819.54 560261 0.34 2 844.98 

2_E44 843.52 827.39 548149 0.19 2 835.455 

2_E231 1050.77 605.15 499413 0.82 2 827.96 

3_E64 859.02 767.08 517528 0.45 3 813.05 

E167 834.12 782.53 512646 0.35 6 808.325 

E151 887.4 713.3 497144 0.59 4 800.35 

2_E227 932.28 666.77 488219 0.7 3 799.525 

2_E209 814.79 763.57 488637 0.35 3 789.18 

3_E163 802.33 769.47 484878 0.28 3 785.9 

3_E254 817.29 743.79 477436 0.41 2 780.54 

3_E116 801.67 757.17 476742 0.33 4 779.42 

E26 830.74 721.15 470524 0.5 3 775.945 
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3_E201 826.21 724.66 470238 0.48 4 775.435 

E80 794.95 746.63 466162 0.34 4 770.79 

2_E203 912.17 626.86 449095 0.73 6 769.515 

2_E215 857.44 673.96 453869 0.62 3 765.7 

2_E220 814.99 715.06 457703 0.48 2 765.025 

E25 793.28 716.38 446333 0.43 2 754.83 

3_E70 798.06 705.35 442104 0.47 2 751.705 

3_E65 797.05 697.91 436890 0.48 3 747.48 

3_E199 981.51 513.21 395625 0.85 2 747.36 

3_E244 838.61 655.4 431677 0.62 2 747.005 

3_E93 778.85 697.45 426637 0.45 6 738.15 

2_E161 779.07 695.49 425560 0.45 2 737.28 

3_E66 873.51 598.4 410536 0.73 2 735.955 

3_E83 847.98 623.82 415468 0.68 3 735.9 

3_E75 853.88 613.27 411281 0.7 3 733.575 

3_E1 776.15 675.12 411539 0.49 3 725.635 

E1 889.84 561.31 392291 0.78 2 725.575 

2_E197 936.16 512.59 376891 0.84 3 724.375 

E4 758.65 684.97 408136 0.43 3 721.81 

3_E102 774.1 668.82 406626 0.5 3 721.46 

E8 829.6 612.96 399382 0.67 3 721.28 

3_E99 779.28 663.2 405904 0.53 3 721.24 

E57 737.68 697.64 404196 0.32 4 717.66 

3_E168 740.46 690.34 401471 0.36 6 715.4 

2_E151 728.12 701.24 401010 0.27 2 714.68 

3_E200 790.11 637.41 395543 0.59 2 713.76 

E16 749.52 672.83 396073 0.44 3 711.175 

E9 800.67 619.33 389464 0.63 3 710 

2_E72 741.6 674.7 392976 0.42 3 708.15 

2_E236 734.18 677.05 390400 0.39 2 705.615 

E224 837.87 568.89 374363 0.73 3 703.38 

2_E200 744.38 657.81 384574 0.47 3 701.095 

E5 724.31 669.36 380779 0.38 2 696.835 

E17 735.26 649.01 374780 0.47 2 692.135 

E77 747.49 635.22 372926 0.53 4 691.355 

3_E202 719.71 662.17 374297 0.39 3 690.94 

3_E104 796.26 585.09 365906 0.68 3 690.675 

3_E77 720.52 655.52 370955 0.42 3 688.02 

3_E222 758.8 615.14 366601 0.59 3 686.97 

3_E141 788.81 584.27 361970 0.67 6 686.54 

2_E213 734.61 630.15 363571 0.51 6 682.38 
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3_E264 705.62 656.45 363796 0.37 3 681.035 

3_E114 763.17 590.51 353951 0.63 2 676.84 

E13 720.19 627.91 355164 0.49 3 674.05 

3_E98 728.98 618.96 354382 0.53 2 673.97 

3_E154 706.13 639.88 354874 0.42 6 673.005 

3_E155 702.07 642.29 354159 0.4 6 672.18 

2_E216 732.63 611.26 351723 0.55 2 671.945 

2_E77 700.47 642.63 353541 0.4 3 671.55 

3_E156 696.94 645.56 353363 0.38 2 671.25 

3_E63 699 637.87 350190 0.41 6 668.435 

3_E106 752.35 582.27 344060 0.63 2 667.31 

2_E251 688.92 642.49 347638 0.36 2 665.705 

E101 689.13 641.17 347025 0.37 2 665.15 

2_E152 681.3 647.51 346475 0.31 5 664.405 

3_E183 667.12 659.75 345678 0.15 4 663.435 

2_E20 699.17 625.71 343595 0.45 5 662.44 

3_E205 709.03 614.51 342206 0.5 3 661.77 

E56 695.4 626.71 342284 0.43 3 661.055 

E155 829.04 489.52 318738 0.81 2 659.28 

3_E60 689.03 622.92 337097 0.43 2 655.975 

2_E244 768.28 542.44 327308 0.71 3 655.36 

3_E86 771.87 537.14 325628 0.72 3 654.505 

2_E222 719 589.97 333156 0.57 2 654.485 

3_E120 728.75 577.67 330633 0.61 3 653.21 

E12 733.03 573.35 330090 0.62 3 653.19 

3_E165 717.72 587.59 331222 0.57 3 652.655 

3_E248 688.47 614.49 332272 0.45 3 651.48 

2_E133 699.39 603.31 331399 0.51 6 651.35 

3_E266 676.26 625.77 332368 0.38 3 651.015 

2_E181 702.07 599.17 330385 0.52 3 650.62 

2_E224 689.47 609.72 330167 0.47 3 649.595 

E70 734.31 563.66 325080 0.64 3 648.985 

E90 727.28 569.74 325441 0.62 3 648.51 

E37 672.41 621.11 328014 0.38 2 646.76 

E99 664.29 628.29 327800 0.32 6 646.29 

2_E71 703.61 587.43 324622 0.55 2 645.52 

3_E278 701.7 589.25 324743 0.54 2 645.475 

3_E225 658.06 629.31 325252 0.29 3 643.685 

3_E8 764.05 521.99 313241 0.73 2 643.02 

3_E76 672.7 612.07 323379 0.41 3 642.385 

3_E96 686.2 598.53 322570 0.49 2 642.365 
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E105 670.84 609.93 321361 0.42 6 640.385 

3_E73 812.27 468.39 298812 0.82 1 640.33 

3_E160 730.24 549.53 315172 0.66 2 639.885 

2_E232 712.66 564.27 315836 0.61 2 638.465 

2_E219 662.47 613.63 319273 0.38 2 638.05 

E24 663.62 610.17 318024 0.39 6 636.895 

E18 677.87 595.88 317245 0.48 4 636.875 

E142 697.35 576.01 315480 0.56 3 636.68 

2_E36 700.81 570.86 314210 0.58 3 635.835 

2_E218 676.59 594.85 316098 0.48 2 635.72 

E54 659.05 606.9 314139 0.39 2 632.975 

E14 666.11 597.52 312598 0.44 2 631.815 

3_E153 658.39 604.99 312841 0.39 2 631.69 

3_E252 638.27 624.16 312889 0.21 6 631.215 

2_E163 696.02 566.01 309408 0.58 3 631.015 

2_E126 669.33 592.68 311568 0.46 3 631.005 

2_E46 688 573.72 310015 0.55 2 630.86 

E30 648.24 612.18 311678 0.33 2 630.21 

E100 701.16 550.78 303309 0.62 3 625.97 

3_E7 655.08 595.73 306504 0.42 3 625.405 

2_E190 656.7 593.93 306331 0.43 2 625.315 

3_E32 629.4 619.89 306434 0.17 3 624.645 

E182 671.02 576.49 303824 0.51 6 623.755 

2_E183 752.23 493.92 291811 0.75 2 623.075 

E106 712.35 533.34 298392 0.66 2 622.845 

E156 649.62 596.01 304092 0.4 2 622.815 

3_E72 633.39 612.13 304512 0.26 4 622.76 

2_E24 670.92 571.84 301325 0.52 5 621.38 

E38 682.35 559.29 299735 0.57 2 620.82 

2_E39 671.85 566.11 298720 0.54 2 618.98 

E58 640.57 591.41 297537 0.38 3 615.99 

E109 639.73 591 296946 0.38 6 615.365 

2_E38 643.29 586.48 296314 0.41 3 614.885 

3_E198 675.9 552.89 293503 0.58 2 614.395 

2_E204 672.33 554.42 292761 0.57 6 613.375 

E10 650.43 574.49 293474 0.47 4 612.46 

2_E208 714.7 509.14 285793 0.7 6 611.92 

E33 668.05 555.61 291523 0.56 3 611.83 

E79 667.81 554.46 290811 0.56 2 611.135 

2_E15 659.29 561.5 290746 0.52 3 610.395 

2_E210 714.78 504.1 282994 0.71 2 609.44 
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3_E17 648.27 570.38 290413 0.48 6 609.325 

2_E69 641.68 575.62 290098 0.44 2 608.65 

2_E206 638.22 577.44 289447 0.43 2 607.83 

3_E33 694.2 519.25 283106 0.66 3 606.725 

E62 683.28 530.11 284484 0.63 4 606.695 

3_E234 681.91 528.43 283010 0.63 3 605.17 

E47 631.11 577.6 286299 0.4 6 604.355 

3_E79 640.01 566.29 284654 0.47 3 603.15 

E186 634.91 570.54 284506 0.44 3 602.725 

2_E139 656.01 548.63 282673 0.55 3 602.32 

E176 627.23 574.63 283077 0.4 5 600.93 

2_E154 640.97 560.73 282283 0.48 2 600.85 

E84 619.63 575.38 280014 0.37 3 597.505 

3_E56 658.72 534.81 276686 0.58 6 596.765 

2_E159 620.82 571.11 278468 0.39 6 595.965 

3_E81 611.27 577.13 277076 0.33 3 594.2 

2_E196 600.99 583.92 275621 0.24 2 592.455 

3_E167 617.18 567.43 275049 0.39 3 592.305 

2_E165 636.48 548.11 273995 0.51 3 592.295 

2_E169 699.84 482.08 264980 0.72 3 590.96 

E225 642.79 536.38 270788 0.55 3 589.585 

E140 664.45 514.05 268261 0.63 3 589.25 

E115 623.06 554.88 271529 0.45 2 588.97 

3_E148 604.48 571.03 271102 0.33 3 587.755 

3_E38 600.24 572.23 269767 0.3 4 586.235 

3_E125 617.96 553.25 268520 0.45 3 585.605 

3_E249 640.86 529.96 266747 0.56 2 585.41 

2_E37 588.47 581 268528 0.16 3 584.735 

E11 709.64 457.82 255165 0.76 2 583.73 

2_E191 622.47 543.63 265778 0.49 2 583.05 

3_E203 593.32 571.59 266355 0.27 2 582.455 

2_E124 603.43 561.04 265894 0.37 4 582.235 

2_E198 611.8 551.39 264947 0.43 3 581.595 

3_E67 641.73 519.89 262033 0.59 2 580.81 

3_E207 625.14 535.69 263014 0.52 2 580.415 

E76 588.7 571.49 264235 0.24 3 580.095 

E46 590.61 561.75 260575 0.31 3 576.18 

2_E221 589.72 560.76 259728 0.31 2 575.24 

E78 645.29 504.65 255759 0.62 4 574.97 

3_E166 607.22 542.47 258711 0.45 3 574.845 

3_E39 610.34 538.48 258125 0.47 2 574.41 
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3_E91 613.05 534.2 257212 0.49 3 573.625 

2_E238 657.83 488.94 252614 0.67 2 573.385 

3_E140 637.15 509.19 254807 0.6 5 573.17 

3_E123 583.16 561.72 257275 0.27 3 572.44 

E116 619.67 524.28 255161 0.53 2 571.975 

3_E92 615.06 528.56 255332 0.51 3 571.81 

3_E169 683.01 460.45 247005 0.74 6 571.73 

2_E144 603.43 539.58 255726 0.45 6 571.505 

3_E273 609.53 532.6 254970 0.49 2 571.065 

E181 620.07 519.28 252889 0.55 2 569.675 

E66 598.24 539.87 253662 0.43 2 569.055 

2_E99 703.94 434.15 240032 0.79 3 569.045 

2_E201 590.05 547.25 253609 0.37 3 568.65 

3_E149 635.09 502.08 250437 0.61 3 568.585 

3_E88 664.27 472.09 246294 0.7 3 568.18 

2_E202 624.58 510.47 250407 0.58 3 567.525 

2_E193 616.31 518.1 250787 0.54 3 567.205 

3_E110 572.65 560.7 252178 0.2 3 566.675 

E32 585.9 543.88 250273 0.37 3 564.89 

2_E166 632.32 497.18 246911 0.62 3 564.75 

E223 664.21 464.79 242466 0.71 6 564.5 

E50 579.93 548.48 249818 0.32 3 564.205 

3_E82 604.84 523.26 248572 0.5 3 564.05 

E220 591.02 535.59 248615 0.42 2 563.305 

E19 622.55 502.26 245582 0.59 2 562.405 

3_E105 594.04 530.53 247520 0.45 6 562.285 

2_E226 589.01 534.83 247418 0.42 3 561.92 

E98 581.17 540.41 246669 0.37 6 560.79 

E34 674.48 446.23 236385 0.75 3 560.355 

3_E40 609.86 509.33 243961 0.55 6 559.595 

3_E230 593.29 525.52 244874 0.46 2 559.405 

2_E240 627.3 490.45 241639 0.62 2 558.875 

E153 568.3 547.07 244182 0.27 2 557.685 

E87 570.41 544.35 243870 0.3 2 557.38 

3_E229 562.51 551.99 243867 0.19 4 557.25 

3_E255 596.44 517.79 242557 0.5 2 557.115 

3_E172 584.27 528.55 242544 0.43 4 556.41 

3_E245 599.8 510.22 240354 0.53 3 555.01 

2_E140 621.44 486.19 237299 0.62 3 553.815 

3_E28 603.94 502.47 238338 0.55 3 553.205 

E183 617.04 487.42 236216 0.61 3 552.23 
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E208 570.22 533.78 239056 0.35 3 552 

E154 587.66 515.36 237862 0.48 2 551.51 

3_E124 607.09 495.9 236447 0.58 3 551.495 

3_E61 621.61 478.42 233567 0.64 1 550.015 

2_E162 554.67 541.57 235929 0.22 3 548.12 

3_E137 575.71 520.12 235179 0.43 3 547.915 

E86 583.89 508.75 233309 0.49 2 546.32 

2_E217 557.44 532.43 233107 0.3 2 544.935 

E184 571.39 518.42 232651 0.42 3 544.905 

3_E138 594.31 493.41 230308 0.56 3 543.86 

3_E100 567.1 519.82 231528 0.4 2 543.46 

E189 586.78 500.13 230484 0.52 2 543.455 

2_E132 564.55 522.12 231507 0.38 3 543.335 

2_E25 562.98 521.83 230734 0.38 3 542.405 

2_E157 574.78 509.04 229797 0.46 3 541.91 

E199 639.66 442.62 222368 0.72 3 541.14 

2_E123 582.16 499.55 228406 0.51 3 540.855 

3_E68 625.93 454.73 223547 0.69 2 540.33 

2_E73 554.5 524.55 228443 0.32 5 539.525 

2_E63 562.83 515.93 228062 0.4 6 539.38 

2_E184 581.92 496.52 226931 0.52 4 539.22 

E107 588.09 487.99 225396 0.56 3 538.04 

3_E197 577.9 497.9 225986 0.51 3 537.9 

2_E182 563.48 512.29 226718 0.42 3 537.885 

E63 596.96 476.32 223323 0.6 4 536.64 

E125 565.5 507.7 225488 0.44 2 536.6 

2_E156 570.09 502.72 225090 0.47 3 536.405 

3_E212 560.12 510.75 224688 0.41 2 535.435 

3_E193 560.94 509.63 224523 0.42 2 535.285 

E31 603.65 465.77 220826 0.64 3 534.71 

E152 624.21 443.94 217643 0.7 2 534.075 

3_E23 602.17 465.97 220377 0.63 6 534.07 

3_E192 561.19 506.72 223341 0.43 6 533.955 

3_E179 597.46 468.72 219944 0.62 2 533.09 

2_E178 639.74 425.75 213919 0.75 6 532.745 

3_E122 577.3 487.49 221032 0.54 2 532.395 

3_E29 566.36 497.74 221405 0.48 3 532.05 

E134 547.21 516.35 221916 0.33 4 531.78 

3_E272 581.23 482.13 220090 0.56 2 531.68 

E69 609.48 453.7 217181 0.67 2 531.59 

E137 546.72 516.45 221760 0.33 2 531.585 
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E229 608.12 453.4 216550 0.67 3 530.76 

3_E94 558.73 502.33 220434 0.44 2 530.53 

E160 572.47 488.32 219556 0.52 2 530.395 

E93 580.68 479.29 218586 0.56 5 529.985 

3_E95 565.72 493.08 219082 0.49 2 529.4 

3_E196 555.54 502.67 219325 0.43 6 529.105 

2_E81 566.82 490.99 218579 0.5 2 528.905 

E169 597.06 460.33 215861 0.64 4 528.695 

E198 681.2 376.14 201239 0.83 1 528.67 

E97 557.86 498.73 218516 0.45 1 528.295 

3_E240 618.27 437.97 212675 0.71 5 528.12 

2_E88 572.81 483.08 217330 0.54 2 527.945 

E222 546.14 508.93 218299 0.36 3 527.535 

2_E223 549.47 505.56 218176 0.39 2 527.515 

2_E67 541.53 513.26 218300 0.32 3 527.395 

E91 545.51 508.68 217942 0.36 2 527.095 

2_E54 539.19 513.11 217292 0.31 3 526.15 

3_E126 573.58 478.3 215466 0.55 2 525.94 

3_E213 564.53 485.14 215102 0.51 3 524.835 

E22 585.54 463.35 213088 0.61 3 524.445 

3_E6 551.31 496.25 214874 0.44 3 523.78 

E67 531.42 516.02 215371 0.24 3 523.72 

2_E95 540.92 504.04 214136 0.36 5 522.48 

3_E263 597.8 446.23 209510 0.67 2 522.015 

2_E189 564.24 479.66 212561 0.53 2 521.95 

2_E187 540.37 502.61 213310 0.37 2 521.49 

3_E84 562.25 478.7 211391 0.52 3 520.475 

E64 581.68 455.14 207931 0.62 6 518.41 

3_E87 556.98 478.83 209467 0.51 3 517.905 

2_E225 548.79 486.98 209900 0.46 3 517.885 

2_E199 549.72 482.03 208117 0.48 3 515.875 

2_E242 544.88 486.42 208161 0.45 2 515.65 

E2 538.46 492.57 208310 0.4 2 515.515 

3_E191 542.37 488.05 207900 0.44 2 515.21 

E147 521.17 509.06 208375 0.21 3 515.115 

2_E158 548.23 479.3 206378 0.49 2 513.765 

2_E29 529.53 496.16 206353 0.35 3 512.845 

3_E24 556.41 468.56 204762 0.54 5 512.485 

E161 543.1 481.59 205422 0.46 2 512.345 

3_E135 550.97 473.16 204753 0.51 2 512.065 

3_E250 533.02 487.15 203937 0.41 2 510.085 
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E145 536.65 482.6 203411 0.44 3 509.625 

2_E186 560.79 458.08 201759 0.58 2 509.435 

E71 540.43 477.98 202881 0.47 3 509.205 

3_E170 523.08 494.38 203107 0.33 3 508.73 

E88 554.97 461.85 201308 0.55 2 508.41 

E173 550.37 466.26 201547 0.53 2 508.315 

3_E161 550.59 465.81 201433 0.53 2 508.2 

3_E217 530.83 485.49 202406 0.4 3 508.16 

3_E19 557.84 458.31 200800 0.57 3 508.075 

E150 581.1 433.28 197749 0.67 3 507.19 

3_E136 586.81 427.2 196887 0.69 3 507.005 

3_E174 556.8 457.16 199920 0.57 6 506.98 

3_E194 591.65 420.67 195477 0.7 2 506.16 

E39 533.36 478.82 200578 0.44 2 506.09 

E164 533.74 478.18 200450 0.44 3 505.96 

E51 526.27 484.17 200124 0.39 2 505.22 

2_E135 546.75 463.46 199018 0.53 3 505.105 

E126 522.26 487.63 200017 0.36 2 504.945 

3_E157 566.44 443.13 197141 0.62 3 504.785 

2_E4 532.47 476.64 199330 0.45 3 504.555 

3_E3 519.98 488.32 199427 0.34 3 504.15 

3_E78 582.34 425.58 194647 0.68 3 503.96 

2_E17 525.31 480.2 198117 0.41 3 502.755 

3_E210 541.45 463.11 196939 0.52 2 502.28 

3_E226 570.48 434.03 194468 0.65 3 502.255 

E36 529.71 472.27 196477 0.45 2 500.99 

3_E130 556.89 444.71 194509 0.6 2 500.8 

2_E185 536.94 464.29 195795 0.5 2 500.615 

3_E204 514.61 485.44 196201 0.33 2 500.025 

2_E141 537.35 462 194980 0.51 3 499.675 

E124 552.13 444.73 192852 0.59 6 498.43 

2_E170 515.29 481.11 194709 0.36 2 498.2 

2_E130 543.34 451.47 192657 0.56 3 497.405 

2_E207 520.19 474.21 193741 0.41 2 497.2 

2_E2 568.49 425.64 190045 0.66 3 497.065 

2_E47 510.37 483.73 193901 0.32 2 497.05 

2_E118 528.17 465.14 192954 0.47 3 496.655 

E159 558.26 434.99 190722 0.63 2 496.625 

2_E41 531.29 461.56 192599 0.5 2 496.425 

2_E21 502.21 490.31 193399 0.22 2 496.26 

E21 591.44 400.24 185918 0.74 3 495.84 
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2_E228 545.19 446.32 191111 0.57 3 495.755 

2_E68 524.09 467.14 192283 0.45 3 495.615 

3_E20 496.84 493.99 192765 0.11 2 495.415 

3_E34 524.82 464.97 191658 0.46 3 494.895 

E216 517.26 472.28 191866 0.41 6 494.77 

E44 554.65 434.59 189319 0.62 4 494.62 

3_E13 509.13 480.09 191974 0.33 2 494.61 

3_E97 549.17 438.22 189010 0.6 2 493.695 

E187 545.81 440.06 188642 0.59 3 492.935 

3_E43 519.58 465.69 190037 0.44 2 492.635 

E174 497.12 487.78 190446 0.19 3 492.45 

3_E12 508.9 475.13 189904 0.36 2 492.015 

E121 519.67 463.77 189286 0.45 3 491.72 

E72 538.08 443 187215 0.57 2 490.54 

2_E177 563.91 415.59 184063 0.68 6 489.75 

E103 538.37 440.96 186453 0.57 3 489.665 

2_E212 508.91 469.72 187747 0.38 3 489.315 

3_E211 510.01 466.31 186785 0.41 2 488.16 

3_E101 501.71 472.58 186214 0.34 6 487.145 

2_E175 518.79 455.14 185450 0.48 2 486.965 

2_E31 564.26 408.61 181085 0.69 3 486.435 

3_E271 548.55 424.31 182805 0.63 3 486.43 

E178 519.89 452.61 184812 0.49 4 486.25 

E6 560.59 411.54 181195 0.68 2 486.065 

E92 523.38 447.37 183898 0.52 3 485.375 

E165 528.54 440.41 182822 0.55 3 484.475 

3_E214 548.33 419.95 180855 0.64 3 484.14 

E89 511.66 454.3 182564 0.46 5 482.98 

3_E262 593.46 372.32 173537 0.78 2 482.89 

E190 518.9 445.95 181745 0.51 2 482.425 

E104 516.09 444.07 179999 0.51 3 480.08 

2_E253 502.78 457.32 180590 0.42 3 480.05 

3_E18 556.21 403.79 176394 0.69 6 480 

3_E274 506.46 450.32 179126 0.46 3 478.39 

2_E13 521.56 435.16 178257 0.55 6 478.36 

E15 507.12 448.22 178523 0.47 3 477.67 

3_E119 514.08 440.03 177666 0.52 3 477.055 

3_E228 495.09 458.86 178426 0.38 3 476.975 

E20 534.58 418.33 175641 0.62 3 476.455 

2_E61 539.19 411.42 174229 0.65 2 475.305 

2_E136 533.35 416.33 174398 0.63 2 474.84 
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E171 490.79 458.6 176772 0.36 2 474.695 

3_E233 533.75 415.64 174240 0.63 3 474.695 

3_E142 487.38 461.84 176785 0.32 2 474.61 

3_E162 538.77 408.37 172802 0.65 2 473.57 

3_E35 526.17 420.15 173632 0.6 3 473.16 

2_E229 512.63 432.93 174303 0.54 2 472.78 

3_E71 507.76 436.61 174118 0.51 2 472.185 

3_E253 493.8 449.43 174302 0.41 1 471.615 

2_E235 535.54 407.41 171362 0.65 2 471.475 

E144 504.81 438.09 173693 0.5 3 471.45 

3_E115 496.51 445.71 173808 0.44 3 471.11 

3_E215 504.49 437.24 173244 0.5 3 470.865 

3_E267 491.26 449.62 173480 0.4 2 470.44 

E214 520.98 419.49 171643 0.59 3 470.235 

2_E28 492.79 444.79 172151 0.43 3 468.79 

E202 499.89 437.46 171754 0.48 2 468.675 

3_E2 495.94 441.25 171871 0.46 3 468.595 

2_E249 494.22 439.78 170704 0.46 3 467 

E175 513.5 419.53 169196 0.58 4 466.515 

2_E233 619.58 313.24 152430 0.86 6 466.41 

E110 511.87 419.06 168470 0.57 3 465.465 

3_E109 536.86 394.03 166142 0.68 5 465.445 

3_E111 510.95 418.9 168107 0.57 3 464.925 

E219 473.5 455.53 169406 0.27 2 464.515 

2_E114 471.11 457.55 169297 0.24 6 464.33 

E61 534.28 393.88 165278 0.68 2 464.08 

2_E164 497.91 429.21 167845 0.51 4 463.56 

E85 532.7 392.63 164271 0.68 2 462.665 

2_E171 518.96 406.32 165611 0.62 2 462.64 

3_E9 490.15 434.97 167447 0.46 4 462.56 

3_E158 486.7 438.27 167529 0.43 3 462.485 

E168 484.76 439.88 167476 0.42 4 462.32 

2_E5 486.23 438.08 167295 0.43 3 462.155 

3_E62 589.49 333.82 154553 0.82 1 461.655 

E40 476.26 446.89 167161 0.35 2 461.575 

3_E26 481.62 441.25 166908 0.4 3 461.435 

2_E51 495.64 426.83 166153 0.51 3 461.235 

2_E94 516.2 406.12 164649 0.62 3 461.16 

E157 483.77 437.75 166324 0.43 2 460.76 

2_E176 486.25 435.13 166176 0.45 2 460.69 

2_E62 482.4 438.95 166308 0.41 2 460.675 



267 
 

2_E111 564.96 354.98 157511 0.78 3 459.97 

3_E69 495.31 424.29 165055 0.52 2 459.8 

2_E252 491.04 428.47 165243 0.49 2 459.755 

3_E50 506.67 410.93 163525 0.58 3 458.8 

E170 550.43 365 157792 0.75 3 457.715 

2_E66 492.32 421.72 163067 0.52 3 457.02 

E95 475.34 438.65 163762 0.39 2 456.995 

E96 474.65 438.81 163586 0.38 2 456.73 

E117 535.05 376.23 158101 0.71 2 455.64 

E172 547.28 363.8 156373 0.75 2 455.54 

E111 482.01 427.87 161979 0.46 3 454.94 

2_E70 471.67 435.54 161345 0.38 3 453.605 

2_E90 465.77 441.25 161416 0.32 2 453.51 

E28 476.99 429.31 160833 0.44 2 453.15 

2_E211 511.48 394.51 158481 0.64 2 452.995 

E7 493.85 411.67 159676 0.55 2 452.76 

2_E105 473.85 430.71 160293 0.42 2 452.28 

3_E175 517.76 385.36 156707 0.67 6 451.56 

2_E148 474.23 428.52 159607 0.43 2 451.375 

2_E108 507.51 395.16 157508 0.63 2 451.335 

2_E239 477.65 424.92 159406 0.46 2 451.285 

2_E230 478.25 423.6 159110 0.46 3 450.925 

2_E1 460.1 441.27 159458 0.28 2 450.685 

2_E33 499.21 401.81 157543 0.59 2 450.51 

2_E89 466.31 434.59 159164 0.36 6 450.45 

2_E57 495.52 403.96 157211 0.58 2 449.74 

E141 464 432.08 157462 0.36 3 448.04 

E210 493.95 399.58 155016 0.59 4 446.765 

2_E241 487.47 404.62 154913 0.56 1 446.045 

3_E164 471.97 420 155687 0.46 3 445.985 

3_E182 458.99 432.75 156000 0.33 4 445.87 

E127 475.76 415.87 155392 0.49 6 445.815 

2_E40 461.87 429.13 155667 0.37 3 445.5 

E148 469.46 421.49 155407 0.44 3 445.475 

2_E125 478.88 411.1 154619 0.51 3 444.99 

2_E122 463.17 426.12 155012 0.39 3 444.645 

3_E21 465.36 419.56 153346 0.43 3 442.46 

2_E243 480.08 403.97 152319 0.54 3 442.025 

2_E106 498.45 384.47 150512 0.64 2 441.46 

3_E37 458.64 424.04 152748 0.38 2 441.34 

2_E58 453.95 428.42 152745 0.33 2 441.185 
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2_E179 532.29 349.02 145912 0.76 2 440.655 

E139 505.3 375.86 149162 0.67 3 440.58 

E130 462.49 417.96 151822 0.43 2 440.225 

3_E251 493.22 386.99 149909 0.62 2 440.105 

E211 440.52 436.38 150978 0.14 2 438.45 

E122 457.82 418.16 150358 0.41 3 437.99 

3_E269 465.33 409.01 149481 0.48 3 437.17 

2_E59 444.34 429.29 149813 0.26 2 436.815 

2_E149 463.87 409.62 149232 0.47 2 436.745 

3_E270 465.47 407.52 148980 0.48 2 436.495 

3_E49 469.03 403.02 148462 0.51 2 436.025 

E194 466.05 405.99 148605 0.49 3 436.02 

E49 481.78 389.76 147482 0.59 2 435.77 

3_E59 469.03 402.03 148098 0.52 1 435.53 

3_E45 489.12 380.7 146249 0.63 2 434.91 

2_E92 472.06 394.64 146317 0.55 5 433.35 

E188 470.95 394.86 146051 0.55 3 432.905 

2_E50 467.53 396.01 145413 0.53 3 431.77 

E3 446.02 417.13 146121 0.35 2 431.575 

2_E104 517.8 343.46 139677 0.75 2 430.63 

3_E27 485.39 375.11 143000 0.63 3 430.25 

3_E41 475.51 384.98 143776 0.59 6 430.245 

E158 451.17 407.93 144548 0.43 2 429.55 

3_E186 445.31 413.01 144447 0.37 3 429.16 

E163 480.52 376.67 142156 0.62 3 428.595 

E123 462.81 394.07 143238 0.52 3 428.44 

3_E265 475.3 381.26 142323 0.6 3 428.28 

2_E23 451.61 404.66 143531 0.44 6 428.135 

2_E147 522.56 333.4 136833 0.77 2 427.98 

E207 473.05 380.53 141379 0.59 6 426.79 

2_E53 456.87 396.33 142214 0.5 3 426.6 

3_E268 466.93 386.1 141594 0.56 4 426.515 

2_E64 477.52 375.06 140665 0.62 2 426.29 

E162 457.14 394.53 141651 0.51 2 425.835 

2_E188 464.27 387.28 141217 0.55 2 425.775 

3_E242 462.69 388.6 141214 0.54 4 425.645 

E185 492.4 358.65 138699 0.69 3 425.525 

3_E277 475.28 375.26 140079 0.61 2 425.27 

2_E168 517.94 330.98 134640 0.77 3 424.46 

3_E11 509.41 339.43 135803 0.75 6 424.42 

3_E176 436.92 411.02 141045 0.34 3 423.97 
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2_E34 484.12 363.3 138137 0.66 2 423.71 

2_E127 464.88 382.54 139674 0.57 3 423.71 

3_E159 448.68 397.68 140141 0.46 2 423.18 

2_E192 454.28 392.02 139870 0.51 2 423.15 

E55 472.44 370.86 137608 0.62 2 421.65 

3_E42 453.01 389.24 138491 0.51 3 421.125 

3_E216 446.88 394.08 138312 0.47 3 420.48 

3_E195 483.79 357.15 135703 0.67 2 420.47 

3_E227 444.64 395.29 138043 0.46 3 419.965 

E227 429.48 408.01 137625 0.31 3 418.745 

E112 473.56 363.79 135305 0.64 3 418.675 

3_E185 445.21 391.12 136760 0.48 3 418.165 

2_E35 435.49 400.69 137048 0.39 4 418.09 

3_E206 446.48 389.47 136572 0.49 2 417.975 

E177 446.76 385.93 135417 0.5 2 416.345 

E203 489.67 342.88 131866 0.71 2 416.275 

3_E261 425.49 406.9 135975 0.29 6 416.195 

2_E121 444.37 387.78 135339 0.49 3 416.075 

2_E18 439.2 392.66 135445 0.45 3 415.93 

E102 472.93 356.07 132260 0.66 2 414.5 

2_E107 478.35 347.83 130676 0.69 2 413.09 

2_E56 446.06 379.65 133005 0.52 2 412.855 

E179 439.34 385.6 133052 0.48 3 412.47 

E128 419.51 402.08 132479 0.29 2 410.795 

3_E89 412.77 404.39 131099 0.2 3 408.58 

2_E84 438.65 377.76 130146 0.51 3 408.205 

2_E172 448.9 366.23 129119 0.58 3 407.565 

3_E133 442.91 371.49 129227 0.54 2 407.2 

E135 417.59 396.19 129941 0.32 2 406.89 

3_E247 442.15 370.24 128569 0.55 3 406.195 

E74 465.07 347.07 126773 0.67 2 406.07 

3_E144 441.61 367.85 127584 0.55 2 404.73 

3_E44 457.77 351.47 126363 0.64 3 404.62 

2_E150 428.51 377.94 127198 0.47 2 403.225 

2_E87 415.38 390.94 127542 0.34 2 403.16 

2_E86 427.69 377.83 126915 0.47 3 402.76 

3_E54 429.44 376.04 126833 0.48 3 402.74 

3_E80 417.94 386.54 126883 0.38 3 402.24 

2_E85 451.88 351.27 124668 0.63 3 401.575 

E23 428.66 372.64 125456 0.49 4 400.65 

E180 415.88 385.06 125774 0.38 2 400.47 
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E228 468.71 329.31 121227 0.71 2 399.01 

2_E11 409.53 388.44 124940 0.32 2 398.985 

3_E103 414.2 383.38 124719 0.38 3 398.79 

3_E171 415.91 381.51 124621 0.4 3 398.71 

3_E127 462.77 333.68 121280 0.69 1 398.225 

2_E74 426.34 369.94 123873 0.5 3 398.14 

E27 462.23 332.33 120647 0.7 2 397.28 

E213 420.88 373.65 123512 0.46 2 397.265 

2_E30 416.45 377.84 123585 0.42 3 397.145 

2_E3 419.26 374.47 123306 0.45 3 396.865 

2_E160 435.82 355.53 121696 0.58 6 395.675 

3_E190 439.91 351.18 121334 0.6 2 395.545 

2_E100 409.17 380.51 122280 0.37 2 394.84 

3_E237 438.82 350.33 120740 0.6 3 394.575 

2_E137 408.39 378.78 121492 0.37 5 393.585 

2_E180 440.05 346.87 119883 0.62 3 393.46 

3_E224 475.24 311.31 116199 0.76 2 393.275 

3_E128 443.36 343.16 119491 0.63 1 393.26 

2_E52 410.02 374.93 120737 0.4 3 392.475 

3_E4 411.43 373.21 120596 0.42 3 392.32 

2_E155 425.11 358.94 119843 0.54 6 392.025 

E120 397.32 385.95 120437 0.24 4 391.635 

E205 438.28 344.88 118715 0.62 2 391.58 

3_E15 415.49 367.3 119861 0.47 4 391.395 

E196 416.16 364.27 119061 0.48 3 390.215 

3_E85 452.35 327.32 116290 0.69 3 389.835 

E195 414.67 364.02 118555 0.48 3 389.345 

3_E173 399.51 377.11 118328 0.33 2 388.31 

2_E167 426.47 349.91 117200 0.57 2 388.19 

E146 396.66 378.74 117991 0.3 3 387.7 

3_E181 414.19 360.54 117286 0.49 2 387.365 

2_E12 399.34 374.19 117364 0.35 6 386.765 

2_E16 415.5 357.8 116760 0.51 3 386.65 

3_E22 399.2 373.86 117217 0.35 2 386.53 

E129 446.98 324.98 114087 0.69 2 385.98 

E82 408.22 362.08 116087 0.46 3 385.15 

2_E14 413.75 353.88 114995 0.52 2 383.815 

2_E174 406.19 361.21 115234 0.46 3 383.7 

3_E150 404.27 362.76 115180 0.44 3 383.515 

2_E43 426.86 338.75 113566 0.61 2 382.805 

E218 413.02 352.03 114193 0.52 2 382.525 




