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Abstract 24 

Pycnogonids (sea spiders) are benthic invertebrates exhibiting unique reproductive 25 

strategies including paternal brood care by the male in many species. To date, the mating 26 

systems of brooding Antarctic sea spiders have yet to be investigated via molecular methods, 27 

despite their dominance and importance in the Southern Ocean.  To better understand how sea 28 

spiders reproduce and maintain their natural populations in this region, we employed 3RAD-29 

derived single nucleotide polymorphisms (SNPs) to investigate genetic mating systems of the 30 

abundant, and putatively circumpolar, Antarctic sea spider Nymphon australe. By analyzing 31 

SNPs in genomes of individual larvae taken from offspring-carrying males, we inferred paternal 32 

full and half-sibships, and parentage for specimens of N. australe collected from the Eastern 33 

Antarctic continental shelf.  Notably, N. australe exhibits a polygynandrous mating system 34 

where both males and females engage in multiple mating events. Male brood partitioning on 35 

their ovigerous legs varied, with some males partitioning offspring into clutches by female 36 

genotypes, and others carrying progeny from multiple female genotypes in a single clutch. 37 

However, we found no evidence of cuckoldry, where males inadvertently raise offspring sired by 38 

other males, indicating this species has a high assurance of paternity for the progeny carried by 39 

each individual male. These findings provide foundational insights into the genetic mating 40 

system of Antarctic sea spiders and contrast with the cuckoldry frequently observed in other 41 

male brood care systems. This contrast highlights some of the evolutionary pressures acting on 42 

reproductive strategies in polar environments.  43 

 44 

Introduction 45 



 3 

Male brooding systems, in which males take on the primary responsibility of carrying and 46 

protecting offspring, represent a fascinating evolutionary strategy observed across various taxa, 47 

including seahorses, pipefish, amphibians, and sea spiders (Wilson et al., 2001, 2003; Foster and 48 

Vincent, 2004; Barreto and Avise, 2008, 2010, 2011; Burris, 2011; Ursprung et al., 2011; Tung 49 

et al., 2015; Moran et al., 2024). While paternal brooding enhances offspring survival by 50 

providing protection against predators and environmental threats, it also expose males to risks 51 

such as cuckoldry, where they may inadvertently raise offspring sired by other males (Jones, 52 

2009; Goldberg et al., 2020). Additionally, energetic constraints of brood care can limit a male's 53 

mobility and foraging ability, increasing predation risk during brood care (Goldberg et al., 2020). 54 

Extended periods of parental care may also restrict males from seeking additional mates, 55 

ultimately affecting their reproductive success (Keller and Roth, 2020). These unusual male 56 

brooding systems highlight the balance between parental investment and evolutionary pressures 57 

on reproduction strategies. 58 

Pycnogonids, or sea spiders, are a distinctive group of marine arthropods that are found 59 

throughout the world’s oceans. They are particularly abundant in the Southern Ocean which 60 

harbors 20% of all known pycnogonid species, approximately 64% of which are endemic to the 61 

region (Munilla and Soler Membrives, 2009; Maxwell et al., 2024). Eight of the eleven 62 

recognized Pycnogonid families exhibit paternal brood care (Bain and Govedich, 2004a; Dunlop 63 

and Arango, 2005; Barreto and Avise, 2008; Burris, 2011), in which male sea spiders carry 64 

embryos on specialized ovigerous legs from fertilization until hatching, and in some cases, 65 

beyond (Moran et al., 2024). In Nymphon australe, the male positions himself beneath the 66 

female as she releases her eggs to the water, simultaneously releasing his sperm into the water to 67 
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enable external fertilization. After mating, the male collects and carries the eggs on his ovigerous 68 

legs (Fornshell, 2019).  69 

Despite their abundance in the Antarctic (Maxwell et al., 2024), the reproductive habits 70 

of sea spiders in nature remain highly understudied (Bain and Govedich, 2004a; Burris, 2011). 71 

Observations in real world systems are infrequent, with most studies investigating courtship and 72 

mating behaviors in pycnogonids conducted in a laboratory setting (King, 1973; Nakamura and 73 

Sekiguchi, 1980; Bain and Govedich, 2004a; Burris, 2011). To date, genetic mating systems of 74 

three species of pycnogonids, Ammothea hilgendorfi (Barreto and Avise, 2008), Pycnogonum 75 

stearnsi (Barreto and Avise, 2010), and Ammothella biunguiculata (Barreto and Avise, 2011) 76 

have been investigated, all of which are found in intertidal and subtidal zones of the Pacific coast 77 

of North America. All found that both the male and females have multiple mates in nature, 78 

exhibiting polygynandrous mating systems. These studies have provided valuable insights into 79 

pycnogonid mating systems; however, the field remains understudied, particularly in Antarctic 80 

species. Several studies have focused on postembryonic development in Antarctic pycnogonids 81 

(Bain 2003a, b; Bain and Govedich 2004b; Cano Sánchez and López González 2009; Cano 82 

Sánchez and López-González 2013; Cano-Sánchez et al., 2020). However, only one study to 83 

date has examined the spawning and subsequent larval development of Antarctic pycnogonids. 84 

Moran et al. (2024) observed and collected mating pairs of Colossendeis megalonyx, a non-85 

brooding species of pycnogonid, from the Southern Ocean that were brought into flow tanks for 86 

direct observation. 87 

To investigate the mating system of Nymphon australe, the most common sea spider in 88 

the Southern Ocean and a paternal brooder (Munilla and Membrives 2008; Mahon et al., 2008; 89 

Arango et al., 2011; Soler-Membrives et al., 2017; Zehnpfennig et al., 2024; Mercier et al., 90 
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2015; Cano- Sánchez et al., 2020), we employed 3RAD-derived SNPs to determine sibship 91 

clustering, the number of genetic dams per each male brood, and parentage assignment. 92 

Additionally, we investigated the number of genetic dams per clutch, how males partitioned eggs 93 

into clutches, and if cuckoldry, where males inadvertently or unknowingly invest in offspring 94 

that are not their own, occurred. The findings of this study provide crucial insights into 95 

pycnogonid mating systems and contribute to a broader understanding of the evolutionary 96 

implications of reproductive strategies in polar environments. 97 

 98 

Materials and methods 99 

Sample collection, preservation, and extraction 100 

 Specimens of N. australe were collected via Blake trawl during a research expedition to 101 

the East Antarctic aboard the RV/IB Nathaniel B. Palmer (NBP 23-03) (Figure 1; Table 1). Upon 102 

collection, eight males morphologically identified as N. australe Hodgson (1902) using Child’s  103 

(1995) taxonomic key, and that were carrying distinct clutches of larvae (in any of the post-104 

hatching stages) on the ovigerous legs were selected and kept in flow-through seawater at 1°C, 105 

until each clutch was harvested. Clutches were identified as separate masses of larvae on the 106 

ovigerous legs, often separated by a proteinaceous sheath, from the male (Supplemental Figure 107 

1). The number of clutches per male was documented (Table 1). A total of eight males carrying 108 

17 clutches were used for this study. Prior to dissection, seven males carried clutches of larvae 109 

that were still surrounded by a proteinaceous sheath, keeping them separated from other clutches 110 

carried by the same male. One male (specimen #751.13) had larvae dispersed across both 111 

ovigers, with no visible proteinaceous sheath layer, which was consequently identified as a 112 

single mixed clutch. Each clutch was individually removed from the ovigerous leg, carefully 113 
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opened and ten individual larvae from the clutch were randomly separated into individually 114 

labeled tubes. Clutches from the right ovigerous leg were labeled clutch A and clutches from the 115 

left ovigerous leg were labeled clutch B. Six males carried two clutches. Ten individuals were 116 

removed from each oviger following the same labeling pattern to determine if the male had 117 

mated with more than one female. One male was found carrying three clutches, and clutch C was 118 

identified on the left ovigerous leg, being located more distal than clutch B. Clutch size was 119 

estimated due to the unavoidable destruction during sampling (larvae bursting when removing 120 

proteinaceous sheath surrounding the clutch, or pressure by extraction tools when harvesting). 121 

Larvae, remaining clutches, and males were flash frozen in liquid nitrogen and stored at -80C. 122 

Samples were then transported to our laboratory at Central Michigan University where genomic 123 

DNA was extracted from each male using the Qiagen DNeasy Blood and Tissue Kit (Qiagen, 124 

Inc.) according to the manufacturer’s instructions. Genomic DNA from each larva was extracted 125 

using the small amount of tissue and larval stage modification for the Qiagen DNeasy Blood and 126 

Tissue Kit (Webster, 2009) directly in the tube they were stored in to avoid each individual larva 127 

getting destroyed during transfer and losing genomic DNA. Stereomicroscopic images of the 128 

remaining clutches were taken with a Leica M165C, with LAS software (Version 4.3) and 129 

multiple larval stages were documented in each clutch as described by Cano-Sánchez et al., 130 

2020 (Figure 2; Supplemental Figure 2; Table 2). 131 

 132 

3RAD library preparation, sequencing, and locus assembly 133 

Library preparation was performed following the modified version of the 3RAD protocol 134 

(Hoffberg et al., 2016; Bayona-Vásquez et al., 2019) used in studies of other chelicerates 135 

(Graham et al., 2020; Santibáñez-López et al., 2021). The 3RAD method minimizes processing 136 
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steps by ligating adapters in the presence of active restriction enzymes and includes an optional 137 

third restriction enzyme that cuts apart adapter-dimers formed by phosphorylated adapters. This 138 

increases the efficiency of adapter ligation to sample DNA, making it a suitable choice for 139 

ecological research of non-model organisms (Kess et al., 2016; Bayona-Vásquez et al., 2019). 140 

Details of the full protocol are provided in Supplemental Materials 1. The 3RADseq libraries 141 

were sequenced using standard paired-end 2x150 bp chemistry on a standard Illumina HiSeq X 142 

platform performed commercial sequencing facility (Azenta Life Sciences). 143 

Resulting raw reads were demultiplexed into sample pools with unique illumina i5/i7 144 

indexes by the sequencing facility.  Resulting sample pools were then analyzed using STACKS 145 

version 2.65 (Catchen et al., 2013). The STACKS process_radtags module further 146 

demultiplexed each sample pool by individual using in-line barcode combinations, and removed 147 

low-quality reads, reads with uncalled bases and reads without a complete barcode or restriction 148 

cut site. Next, the denovo_map.pl module was run on the resulting reads. To limit the potential of 149 

linkage disequilibrium, the STACKS populations option ‘--write-single-SNP’ option was run on 150 

the data. To be retained for further analysis, loci had to occur in 65% of the individuals (-r 0.65). 151 

The minimum minor allele frequency required to process a nucleotide site at a locus was set at 152 

0.05 (--min-maf 0.05), and the maximum observed heterozygosity required to process a 153 

nucleotide site at a locus was set at 0.5 (--max-obs-het 0.5). The program VCFtools v0.1.16 154 

(Danecek et al., 2011) was used to determine “missingness” in each sample and any sample with 155 

< 75% “missingness” was retained for further downstream analysis. The resulting vcf file was 156 

converted into a Genomic Data Structure (GDS) file utilizing the tidy_genomic_data flag in the 157 

R package radiator v.1.2.9 (Gosselin, 2020).  158 
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COLONY files were generated using the “write_COLONY” flag in radiator v.1.2.9 159 

(Gosselin, 2020).  COLONY is a program that assigns/infers parentage, sibship and clone-mates 160 

among individuals by using their multi-locus genotypes. Specifically, it employs a maximum 161 

likelihood approach and considers all possible family configurations, including potential 162 

parentage and sibship structures, and calculates the likelihood of each based on the provided 163 

multi-locus genotypes. The likelihood is maximized over all possible configurations to find the 164 

most likely family structure. COLONY also accounts for genotyping errors (like allelic dropout 165 

and false alleles), which it integrates into the likelihood calculations to improve the robustness of 166 

the inference (Jones and Wang, 2010).  Although COLONY can reliably infer pedigrees with as 167 

few as 20 polymorphic loci (Harrison et al., 2013), to minimize the effects of linkage 168 

disequilibrium, multiple COLONY input files were generated, with each file using a different 169 

randomly selected set of 1,000 loci. The COLONY input files were configured with the 170 

following default parameters: no allele frequency updates, dioecious, no inbreeding, diploid, 171 

polygamy in males and females, no clone inference, full sibship scaling with no sibship size 172 

prior, unknown population allele frequency, full likelihood method, allelic dropout rate set a 0 173 

and the false allele rate set 0.02. The known paternal half-sibships were specified in the input file 174 

with the known sire unspecified. A total of five COLONY files were curated, with two manually 175 

set to have 10 runs length of three and three additional COLONY input files with 1 run, length of 176 

2. The longer runs (length of three) were run to ensure the convergence of the algorithm and the 177 

best configuration to have the maximum likelihood. The remaining runs were to ensure 178 

confidence in the results of the program as each run determined the same relationships between 179 

individuals. 180 

 181 
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Results 182 

A total of 2,945,104 single nucleotide polymorphic (SNP) loci were recovered from the 183 

eight Nymphon australe males and 170 larvae included in the dataset. After quality filtering, 148 184 

individuals, all larvae, remained in the dataset, with 1644 loci and 1559 variant sites remained 185 

for downstream analysis.  186 

 All five COLONY parentage and sibship analysis runs with 1000 randomized SNPS 187 

inferred all paternal full and half-sibships (Supplemental Tables 1 and 2) and 148 progenies were 188 

assigned to 8 sire genotypes and 22 dam genotypes in all datasets (Figure 3, Table 1).  Every 189 

individual larva taken from one male prior to sequencing were assigned in a cluster as full or half 190 

sibs (Figure 3). All sire genotypes were assigned to multiple dam genotypes (Figure 3). The 191 

genotype assigned as Dam #7 was assigned to progeny belonging to the genotypes for Sire #3 192 

and Sire #4 (Figure 3, Table 1). The genotypes assigned to Dams #18 and #19 were assigned to 193 

progeny belonging to the genotypes assigned to Sire #7 and Sire #8 (Figure 3, Table 1). The 194 

progeny with shared dam genotypes on different sires were assigned as half sibs with varied 195 

confidence (Supplemental Tables 1 and 2). The progeny with the same sire and different dams 196 

were assigned as paternal half sibs (Supplemental Table 3). Progeny assigned as full sibs were 197 

assigned with high confidence, meaning they were assigned as full sib for each completed run 198 

(Supplemental Table 1). All progeny of one sire were either assigned as full sibs or half sibs 199 

(Supplemental Tables 1 and 2).  200 

Estimated clutch sizes from the males sampled for this study varied between 201 

approximately 10 (one clutch having no remaining larvae) and 85 larvae per clutch. One male 202 

(#751.13) had a “mixed clutch” consisting entirely of larvae at stage 2 (Table 2; Supplemental 203 

Figure 2). Several males—#788.23, #788.25, #788.26, #788.28, and #788.29—had clutches 204 
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containing both larval stages 1 and 2. Notably, in males #788.23 and #788.28, Clutch A 205 

contained larvae at both stages, while Clutch B contained only stage 1 larvae (Table 2; 206 

Supplemental Figure 2). Males #788.25 and #788.26 had exclusively stage 1 larvae across all 207 

sampled clutches. Two males, #759.5 and #788.29, had both larval stages present in Clutches A 208 

and B (Table 2; Supplemental Figure 2). 209 

Discussion 210 

Paternity assurance and cuckoldry 211 

Postzygotic paternal investment is associated with a high assurance of genetic paternity in 212 

species with known paternal care (Barreto and Avise, 2008). In species with external fertilization 213 

and reproduction, there is an increased possibility of cuckoldry as females have the ability to 214 

manipulate post-copulatory outcomes (Benun Sutton and Wilson, 2019). In this study, all 215 

progeny from the same sire were assigned as half and full sibs in a cluster with only one sire 216 

assigned to them. Although the genetic information from the eight known paternal sires carrying 217 

the eggs did not meet the filtering requirements, removing them from the analysis, COLONY 218 

output still predicted 8 sires for all the progeny. Additionally, none of the progeny were assigned 219 

outside of their sibship cluster to a different sire, indicating that the sires that we sampled 220 

progeny from are the true paternal parents, and there is no evidence of cuckoldry in Nymphon 221 

australe sampled for this study. These results are consistent with the observation that 222 

pycnogonids have mating as a pair, with the male often grasping onto the female and fertilizing 223 

the eggs while the female still holds them (Nakamura and Sekiguchi, 1980) or immediately 224 

following deposition (Wilhelm et al., 1997; Barreto and Avise, 2008). The mating patterns 225 

observed in Nymphon australe align with broader patterns observed in other male paternal 226 

brooders across various taxa and provide insights into the evolution of male parental care. 227 
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Specifically, supporting the concept that paternal care is more likely to evolve and be maintained 228 

in systems where males have high confidence of paternity. In species such as pipefish, seahorses, 229 

and certain amphibians, males show significant post fertilization care, which typically results in 230 

high confidence of paternity (Wilson et al., 2001; Foster and Vincent, 2004; Lange et al., 2021). 231 

This strategy likely evolved as a response to selective pressures favoring males that can ensure 232 

the survival of their own offspring. For example, in the Syngnathidae (seahorses and pipefishes), 233 

males have evolved specialized brood pouches where fertilized eggs develop, reducing the risk 234 

of cuckoldry and increasing reproductive success (Jones & Avise 1997, Wilson et al., 2003). In 235 

contrast, external fertilizers such as some species of fish, face different evolutionary challenges, 236 

as external fertilization which can increase the possibility of sperm competition and cuckoldry 237 

(Benun Sutton and Wilson, 2019). However, behavioral adaptations such as pair spawning, as 238 

observed in Nymphon australe (Fornshell, 2019), have evolved to mitigate these risks, 239 

reinforcing male paternity assurance (Barreto and Avise, 2008; Benun Sutton and Wilson, 2019). 240 

The consistent expression of paternal care, coupled with minimal evidence of cuckoldry, 241 

suggests that the evolution of male parental care was favored as a reproductive strategy 242 

balancing the dual pressures of maximizing reproductive output and ensuring genetic relatedness 243 

to offspring. 244 

 245 

Male mating behavior: multiple mating 246 

Our study found that Nymphon australe males mate with multiple females. Each brood 247 

belonging to an assigned sire had more than one female assigned to the progeny. Furthermore, 248 

we observed larvae from a single egg clutch with individuals at different developmental stages 249 

(Supplemental Figure 2). These results are consistent with findings from other species exhibiting 250 
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similar mating strategies. For example, species of pipefish such as Syngnathus typhle, males are 251 

known to engage in multiple mating, enhancing reproductive success and genetic diversity 252 

among offspring (Jones and Avise, 1997). Similarly, multiple species of frogs, such as Kurixalus 253 

eiffingeri and Hyalinobatrachium talamancae, have shown that males attending to egg clutches 254 

during the embryonic stages also mate with multiple females. This behavior leads to overlapping 255 

offspring of different developmental stages and allows males to ensure higher offspring survival 256 

rates while maximizing reproductive success (Tung et al., 2015; Chaves-Acuña et al., 2020). 257 

Moreover, our results align with conclusions made by Barreto and Avise (2008), whose 258 

genotyping data, coupled with the timing of larval hatching, showed that males often mated with 259 

multiple females in a short time span, resulting in egg clusters at similar stages of embryonic 260 

development. Indicating that developmental stage is not a reliable indicator of the true number of 261 

mates for N. australe. 262 

 263 

Female mating behavior: multiple mating 264 

Our analysis of 17 clutches revealed multiple mating by three female genotypes. Three 265 

larvae were maternal half-sibs from different sires, indicating no full sibship within the dataset. 266 

Each was also a paternal half-sib linked to its sire, confirming the females' multiple mating. We 267 

randomly sampled 10 progeny from each clutch, and further studies with more samples may 268 

reveal even greater evidence of this behavior. The males carrying larva that shared the same 269 

maternal genotype were collected at the same sampling location (see Table 1; Figure 1 and 3), 270 

which raises the possibility of localized mating activity or overlapping reproductive timing 271 

among females. Additionally, female pycnogonids can retain unused mature eggs, which may 272 

facilitate multiple mating as a form of 'bet-hedging' to enhance fitness and genetic benefits, 273 
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especially in unpredictable environments where sire selection is uncertain (Yasui, 2001; Barreto 274 

and Avise, 2008). Multiple mating by females is not unique to pycnogonids; it has also been 275 

documented in other taxa with male parental care, including Gulf pipefish (Syngnathus scovelli) 276 

and frogs such as Kurixalus eiffingeri and Allobates femoralis. In these systems, polyandry has 277 

been associated with increased offspring genetic diversity and enhanced survival, highlighting its 278 

potential evolutionary benefits (Jones and Avise, 1997; Jones et al., 2001; Ursprung et al., 2011; 279 

Tung et al., 2015). 280 

 281 

Male brood partitioning 282 

In this study, Nymphon australe males did not consistently partition egg clutches by 283 

female. Multiple males had progeny from two different females in a single clutch. One male did 284 

partition clutches by female, while another had a “mixed” clutch with larvae from both females. 285 

Most males had at least one clutch from more than one female genotype. Various developmental 286 

stages were noted within and between clutches from the same male, similar to observations in 287 

other Nymphonidae, such as Nymphon floridanum, which can carry 25-30 larvae at different 288 

developmental stages (Yasui 2001; Barreto and Avise 2008). The number of larvae per clutch 289 

may be due to egg availability from the female, as they have been observed to mate multiple 290 

times (see above) or disruption/termination in the mating event.  As this study only contained 291 

one male with more than two clutches, and all three clutches on the sire were in the same 292 

developmental stage, there is no evidence of partitioning multiple egg clutches on ovigerous legs 293 

by developmental stage (i.e. more developed clutches more proximal and less developed more 294 

distal or vice versa) as observed in other species of pycnogonids (Nakamura and Sekiguchi, 295 

1980; Bain and Govedich, 2004b; Barreto and Avise, 2008; Arango and Brenneis, 2024).  Direct 296 
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observations of mating behavior would likely confirm the mechanics of brood partitioning in 297 

Nymphon australe. 298 

 299 

 The genetic mating system of Nymphon australe  300 

Our results found multiple mating by all assigned paternal genotypes and three of the 301 

assigned maternal genotypes, indicating pycnogonids have multiple partners during a mating 302 

season. However, cuckoldry (where a male will provide care for offspring not genetically related 303 

to himself)  was not observed in our dataset. This finding is similar to the results from previous 304 

investigations into the mating systems of other species of paternal brooding sea spiders (Barreto 305 

and Avise, 2008, 2010, 2011) and is the first to provide insights into these behaviors in the 306 

brooding Antarctic pycnogonids. Understanding mating system dynamics, life history, and 307 

reproductive patterns in natural systems is central to evolutionary ecology, particularly in the 308 

context of the evolution of parental care (Azad et al., 2022). Sea spiders have been considered 309 

ideal candidates in studying the evolution of paternal care and role of sexual selection (Bain and 310 

Govedich, 2004b; Barreto and Avise, 2008, 2010, 2011). Antarctic sea spiders such as Nymphon 311 

australe provides a unique perspective because they represent an ecologically dominant yet 312 

understudied component of Antarctic benthic communities (Munilla and Soler Membrives, 2009; 313 

Maxwell et al., 2024). These organisms exhibit exclusive male parental care (Barreto and Avise, 314 

2008), and do so in an extreme polar environment where reproductive strategies may be shaped 315 

by distinct environmental pressures, such as low temperatures, seasonal productivity, and 316 

spatially patchy population structure (Peck et al., 2006). As such, Antarctic pycnogonids offer 317 

valuable opportunities to explore how mating systems and parental care evolve under 318 

environmental constraints that differ from those in better-studied temperate or tropical systems. 319 
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Examining genetic mating systems, rather than social mating systems, offers an accurate picture 320 

of parental contributions as well as reproductive successes of breeding pycnogonids (Barreto and 321 

Avise, 2011). 322 
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Table 1: Table showing the latitude and longitude of each sire in the study, the number of 504 

progeny from each sire after filtering, number of clutches on the sire progeny were taken from, 505 

assigned sire(s) and dam(s) and the probability of each cluster from multiple COLONY runs. 506 

Long indicates 10 runs with length of 3 and short indicates 1 run length of 2.  507 

Sire # Latitude Longitude # 

Progeny 

# 

clutches 

Assigned 

Sire 

genotype 

Assigned 

Dam 

genotype(s) 

Run 1 

(long) 

Run 2 

(long) 

Run 1 

(short) 

Run 2 

(short) 

Run 3 

(short) 

751.13 -65.0592 108.0839 

 

14 1 1 1,2 0.89 .90 0.9 0.90 0.99 

759.5 -65.2047 106.6821 17 2 2 3,4,5 0.73 0.79 0.62 0.70 0.99 

787.3 -64.5552 96.0020 13 2 3 6,7,8 0.35 0.69 0.32 0.34 0.93 

788.23 -64.5552 96.0020 20 2 4 7,9,10,11 0.35 0.69 0.33 0.34 0.93 

788.25 -64.5552 96.0020 25 3 5 12,13,14 0.75 0.55 0.71 0.76 0.99 

788.26 -64.5552 96.0020 20 2 6 15,16,17 0.23 0.53 0.41 0.23 0.99 

788.28 -64.5552 96.0020 20 2 7 18,19,20 0.99 0.96 0.96 0.99 1.00 

788.29 -64.5552 96.0020 19 2 8 18,19,21,22 0.99 0.96 0.96 0.99 1.00 

 508 

 509 
 510 
 511 
 512 
 513 
 514 
 515 
 516 
 517 
 518 
 519 
 520 
 521 
 522 
 523 
 524 
 525 
 526 
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Table 2; Table of Sire sampling locality and the documented larval stage for each clutch sampled 527 
from the sire  528 
Sire # Clutch A; larval stage(s) Clutch B; larval 

stage(s) 
Clutch C; larval stage(s) 

751.13 Larval stage 2 - - 
759.5 Larval stage 1 and 2 Larval stage 1 and 2 - 
787.3 No remaining larvae Larval stage 1 and 2 - 
788.23 Larval stage 1 and 2 Larval stage 1  - 
788.25 Larval stage 1 Larval stage 1 Larval stage 1 
788.26 Larval stage 1 Larval stage 1 - 
788.28 Larval stage 1 and 2 Larval stage 1 - 
788.29 Larval stage 1 and 2 Larval stage 1 and 2 - 

 529 

 530 

 531 

 532 

 533 

 534 

 535 

 536 

 537 

 538 

 539 

 540 

 541 

 542 

 543 

 544 
 545 

Figure Captions 546 
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Figure 1: The sampling locations for each of the males collected with clutches on ovigerous legs 547 

in this study.  548 

Figure 2. Images showing different larval stages observed in Nymphon australe in this study. 549 

(A) Egg clutch containing larvae at stage 1 of development; (B) larva at larval stage 1; (C) egg 550 

clutch containing larvae at larval stage 2; (D) egg clutch containing larvae at an intermediate 551 

developmental stage; (E) egg clutch containing larva in larval stage 1 and 2; (F) Two larvae in 552 

different developmental stages from the same clutch. Note the presence of a proteinaceous sheath 553 

in A-E.  554 

  555 

Figure 3: Treeplot of parentage assignments of progeny from COLONY output. Small numbers 556 

in the box indicate the assigned dam. Small boxes indicate smaller numbers of assigned progeny 557 

and larger boxes indicate larger numbers of assigned progeny to each sire and dam. 558 

 559 
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Figure S1: Image depicting the separation and number of clutches on a specimen of Nymphon australe. Note: Specimen 
used in image was not used for the current study. 
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Supplemental Table 1:  Table showing full sibship relationships with the associated probability for each 

of COLONY runs. Long indicates 10 runs with length of 3 and short indicates 1 run length of 2.  

Progeny Full Sibship  Run 1 (long) Run 2 (long) Run 1 (short) Run 2 (short) Run 3 (short)  

751.13-A1, 751.13-A2, 

751.13-A5, 751.13-A6, 

751.13-A7, 751.13-A9, 

751.13-B1, 751.13-B2, 

751.13-B3 

751.13-B5, 751.13-B6, 

751.13-B7, 751.13-B8 

1 0.9999 1 1 0.9999 

751.13-B9 1 1 1 1 1 

759.5-A1, 759.5-A10, 759.5-

A2, 759.5-A4, 

759.5-A5, 759.5-A7,  759.5-

A8, 759.5-A9, 759.5-B5, 

759.5-B8 

1 0.9999 1 1 0.9999 

759.5-B1, 759.5-B10, 759.5-

B6,      7 59.5-B7 
1 1 1 1 1 

759.5-B2, 759.5-B3, 759.5-

B4 
0.9433 0.9984 0.94851 0.9449 0.9972 

787.3-A1, 787.3-A2, 787.3-

A3, 787.3-A6, 787.3-A7, 

787.3-B10, 787.3-B5 

0.9998 .9997 0.9986 
0.9998 

 

0.9999 

 

787.3-A5 1 1 1 1 1 

787.3-B2, 787.3-B4, 787.3-

B6, 787.3-B8, 787.3-B9 
0.5907 0.9966 0.5646 0.5858 0.9968 

Manuscript



788.23-A1, 788.23-A10, 

788.23-A2, 788.23-A3, 

788.23-A4, 788.23-A6, 

788.23-A7, 788.23-A8, 

788.23-A9 

.4427 0.6814 0.3468 0.4407 .6856 

788.23-A5 
1 1 1 1 

1 

 

788.23-B1, 788.23-B10, 

788.23-B2, 788.23-B3, 

788.23-B5, 788.23-B6, 

788.23-B7, 788.23-B8, 

788.23-B9 

.0004 0.2330 .0004 .0004 0.2337 

788.23-B4 1 1 1 1 1 

788.25-A1, 788.25-A2, 

788.25-A3, 788.25-A4, 

788.25-A5, 788.25-A6, 

788.25-A7, 788.25-A8,  

788.25-A9 

0.5991 0.023 0.6053 0.5991 0.0269 

788.25-B1, 788.25-B10, 

788.25-B2, 788.25-B3, 

788.25-B4 788.25-B5,    

788.25-B7, 788.25-B9 

0.9999 

 
1 

0.9999 

 

0.9999 

 

1 

 

788.25-C1, 788.25-C2,  

788.25-C3, 788.25-C5, 

788.25-C6, 788.25-C7, 

788.25-C8, 788.25-C9 

0.9935 

 
.9764 

0.9936 

 

0.9935 

 

0.9764 

 



788.26-A1, 788.26-A10, 

788.26-A2, 788.26-A3, 

788.26-A4, 788.26-A5, 

788.26-A6, 788.26-A7, 

788.26-A8, 788.26-A9 

0.1614 0.5545 
0.1802 

 

0.1625 

 

0.5545 

 

788.26-B1, 788.26-B2, 

788.26-B3, 788.26-B4, 

788.26-B7 

0.9999 

 
0.9999 

0.9999 

 

0.9999 

 

0.9999 

 

788.26-B10, 788.26-B5, 

788.26-B6, 788.26-B8, 

788.26-B9 

0.9999 

 
0.9999 

0.9999 

 

0.9999 

 

0.9999 

 

788.28-A1, 788.28-A10, 

788.28-A2, 788.28-A3, 

788.28-A4, 788.28-A5, 

788.28-A8, 788.28-A9 

0.9999 

 
1.0 

0.9999 

 

0.9999 

 

0.9999 

 

788.28-A6, 788.28-A7 1 .9999 1 1 1 

788.28-B1, 788.28-B10, 

788.28-B2, 788.28-B3, 

788.28-B4, 788.28-B5, 

788.28-B6, 788.28-B7, 

788.28-B8, 788.28-B9 

0.9957 0.9999 0.9955 0.9966 0.9998 

788.29-A1, 788.29-A10, 

788.29-A2, 788.29-A3, 

788.29-A5, 788.29-A6, 

788.29-A8 

0.9981 .9998 0.9981 .9981 0.9999 

788.29-A4 1 1 1 1 1 

788.29-A9 1 1 1 1 1 



788.29-B1, 788.29-B10, 

788.29-B2, 788.29-B3, 

788.29-B4, 788.29-B5, 

788.29-B6, 788.29-B7, 

788.29-B8, 788.29-B9 

.9967 0.9988 
0.9969 

 

0.9967 

 
0.9988 

 

 



 
 
Supplemental Table 2: list of half sib probabilities for each COLONY run.  

Run 1 (long) Run 1 (short)  Run 2 (short) Run 3 (short) 
751.13-A1,751.13-B9, 
0.064 
751.13-A2,751.13-B9, 
0.525 
751.13-A5,751.13-B9, 
0.146 
751.13-A6,751.13-B9, 
0.965 
751.13-A7,751.13-B9, 
0.890 
751.13-A9,751.13-B9, 
0.732 
751.13-B1,751.13-B9, 
0.373 
751.13-B2,751.13-B9, 
0.931 
751.13-B3,751.13-B9, 
0.638 
751.13-B5,751.13-B9, 
0.565 
751.13-B6,751.13-B9, 
0.962 
751.13-B7,751.13-B9, 
0.959 
751.13-B8,751.13-B9, 
0.506 

759.5-A1,759.5-B1, 0.462 
759.5-A1,759.5-B10, 
0.064 

759.5-A1,759.5-B2, 0.545 

759.5-A1,759.5-B3, 0.906 

759.5-A1,759.5-B4, 0.846 

759.5-A1,759.5-B6, 0.044 

759.5-A1,759.5-B7, 0.257 
759.5-A10,759.5-B1, 
0.013 
759.5-A10,759.5-B10, 
0.681 
759.5-A10,759.5-B2, 
0.407 
759.5-A10,759.5-B3, 
0.988 
759.5-A10,759.5-B4, 
0.950 
759.5-A10,759.5-B6, 
0.022 
759.5-A10,759.5-B7, 
0.019 

759.5-A2,759.5-B1, 0.157 
759.5-A2,759.5-B10, 
0.559 

759.5-A2,759.5-B2, 0.643 

759.5-A2,759.5-B3, 0.977 

759.5-A2,759.5-B4, 0.880 

759.5-A2,759.5-B6, 0.009 

751.13-A1,751.13-B9, 
0.064 
751.13-A2,751.13-B9, 
0.525 
751.13-A5,751.13-B9, 
0.146 
751.13-A6,751.13-B9, 
0.965 
751.13-A7,751.13-B9, 
0.890 
751.13-A9,751.13-B9, 
0.732 
751.13-B1,751.13-B9, 
0.373 
751.13-B2,751.13-B9, 
0.931 
751.13-B3,751.13-B9, 
0.638 
751.13-B5,751.13-B9, 
0.565 
751.13-B6,751.13-B9, 
0.962 
751.13-B7,751.13-B9, 
0.959 
751.13-B8,751.13-B9, 
0.506 

759.5-A1,759.5-B1, 0.462 

759.5-A1,759.5-B10, 0.064 

759.5-A1,759.5-B2, 0.545 

759.5-A1,759.5-B3, 0.906 

759.5-A1,759.5-B4, 0.846 

759.5-A1,759.5-B6, 0.044 

759.5-A1,759.5-B7, 0.257 

759.5-A10,759.5-B1, 0.013 
759.5-A10,759.5-B10, 
0.681 

759.5-A10,759.5-B2, 0.407 

759.5-A10,759.5-B3, 0.988 

759.5-A10,759.5-B4, 0.950 

759.5-A10,759.5-B6, 0.022 

759.5-A10,759.5-B7, 0.019 

759.5-A2,759.5-B1, 0.157 

759.5-A2,759.5-B10, 0.559 

759.5-A2,759.5-B2, 0.643 

759.5-A2,759.5-B3, 0.977 

759.5-A2,759.5-B4, 0.880 
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788.25-A1,788.25-
C6, 0.002 



788.23-B5,788.23-B9, 
0.010 
788.23-B6,788.23-B9, 
0.023 
788.23-B7,788.23-B9, 
0.013 
788.23-B8,788.23-B9, 
0.010 
788.25-A1,788.25-B1, 
0.675 
788.25-A1,788.25-B10, 
0.008 
788.25-A1,788.25-B2, 
0.968 
788.25-A1,788.25-B3, 
0.992 
788.25-A1,788.25-B4, 
0.847 
788.25-A1,788.25-B5, 
0.916 
788.25-A1,788.25-B7, 
0.766 
788.25-A1,788.25-B9, 
0.989 
788.25-A1,788.25-C1, 
0.808 
788.25-A1,788.25-C2, 
0.988 
788.25-A1,788.25-C3, 
0.985 
788.25-A1,788.25-C5, 
0.691 
788.25-A1,788.25-C6, 
0.078 
788.25-A1,788.25-C7, 
0.802 
788.25-A1,788.25-C8, 
0.926 
788.25-A1,788.25-C9, 
0.084 
788.25-A2,788.25-B1, 
0.877 
788.25-A2,788.25-B10, 
0.608 
788.25-A2,788.25-B2, 
0.796 
788.25-A2,788.25-B3, 
0.514 
788.25-A2,788.25-B4, 
0.902 
788.25-A2,788.25-B5, 
0.994 
788.25-A2,788.25-B7, 
0.129 
788.25-A2,788.25-B9, 
0.991 
788.25-A2,788.25-C1, 
0.718 
788.25-A2,788.25-C2, 
0.333 
788.25-A2,788.25-C3, 
0.393 
788.25-A2,788.25-C5, 
0.828 
788.25-A2,788.25-C6, 
0.934 
788.25-A2,788.25-C7, 
0.003 
788.25-A2,788.25-C8, 
0.150 

788.25-A1,788.25-B10, 
0.008 
788.25-A1,788.25-B2, 
0.968 
788.25-A1,788.25-B3, 
0.992 
788.25-A1,788.25-B4, 
0.847 
788.25-A1,788.25-B5, 
0.916 
788.25-A1,788.25-B7, 
0.766 
788.25-A1,788.25-B9, 
0.989 
788.25-A1,788.25-C1, 
0.808 
788.25-A1,788.25-C2, 
0.988 
788.25-A1,788.25-C3, 
0.985 
788.25-A1,788.25-C5, 
0.691 
788.25-A1,788.25-C6, 
0.078 
788.25-A1,788.25-C7, 
0.802 
788.25-A1,788.25-C8, 
0.926 
788.25-A1,788.25-C9, 
0.084 
788.25-A2,788.25-B1, 
0.877 
788.25-A2,788.25-B10, 
0.608 
788.25-A2,788.25-B2, 
0.796 
788.25-A2,788.25-B3, 
0.514 
788.25-A2,788.25-B4, 
0.902 
788.25-A2,788.25-B5, 
0.994 
788.25-A2,788.25-B7, 
0.129 
788.25-A2,788.25-B9, 
0.991 
788.25-A2,788.25-C1, 
0.718 
788.25-A2,788.25-C2, 
0.333 
788.25-A2,788.25-C3, 
0.393 
788.25-A2,788.25-C5, 
0.828 
788.25-A2,788.25-C6, 
0.934 
788.25-A2,788.25-C7, 
0.003 
788.25-A2,788.25-C8, 
0.150 
788.25-A2,788.25-C9, 
0.178 
788.25-A3,788.25-B1, 
0.747 
788.25-A3,788.25-B10, 
0.011 
788.25-A3,788.25-B2, 
0.992 
788.25-A3,788.25-B3, 
0.995 

788.25-A2,788.25-B1, 0.877 
788.25-A2,788.25-B10, 
0.608 

788.25-A2,788.25-B2, 0.796 

788.25-A2,788.25-B3, 0.514 

788.25-A2,788.25-B4, 0.902 

788.25-A2,788.25-B5, 0.994 

788.25-A2,788.25-B7, 0.129 

788.25-A2,788.25-B9, 0.991 

788.25-A2,788.25-C1, 0.718 

788.25-A2,788.25-C2, 0.333 

788.25-A2,788.25-C3, 0.393 

788.25-A2,788.25-C5, 0.828 

788.25-A2,788.25-C6, 0.934 

788.25-A2,788.25-C7, 0.003 

788.25-A2,788.25-C8, 0.150 

788.25-A2,788.25-C9, 0.178 

788.25-A3,788.25-B1, 0.747 
788.25-A3,788.25-B10, 
0.011 

788.25-A3,788.25-B2, 0.992 

788.25-A3,788.25-B3, 0.995 

788.25-A3,788.25-B4, 0.136 

788.25-A3,788.25-B5, 0.944 

788.25-A3,788.25-B7, 0.782 

788.25-A3,788.25-B9, 0.120 

788.25-A3,788.25-C1, 0.673 

788.25-A3,788.25-C2, 0.820 

788.25-A3,788.25-C3, 0.002 

788.25-A3,788.25-C5, 0.279 

788.25-A3,788.25-C6, 0.981 

788.25-A3,788.25-C7, 0.957 

788.25-A3,788.25-C8, 0.288 

788.25-A3,788.25-C9, 0.203 

788.25-A4,788.25-B1, 0.795 
788.25-A4,788.25-B10, 
0.005 

788.25-A4,788.25-B2, 0.965 

788.25-A4,788.25-B3, 0.967 

788.25-A4,788.25-B4, 0.979 

788.25-A4,788.25-B5, 0.959 

788.25-A4,788.25-B7, 0.929 

788.25-A1,788.25-
C7, 0.828 
788.25-A1,788.25-
C8, 0.726 
788.25-A1,788.25-
C9, 0.108 
788.25-A2,788.25-
B1, 0.031 
788.25-A2,788.25-
B10, 0.722 
788.25-A2,788.25-
B2, 0.923 
788.25-A2,788.25-
B3, 0.863 
788.25-A2,788.25-
B4, 0.053 
788.25-A2,788.25-
B5, 0.990 
788.25-A2,788.25-
B7, 0.024 
788.25-A2,788.25-
B9, 0.870 
788.25-A2,788.25-
C1, 0.846 
788.25-A2,788.25-
C2, 0.454 
788.25-A2,788.25-
C3, 0.040 
788.25-A2,788.25-
C5, 0.324 
788.25-A2,788.25-
C6, 0.939 
788.25-A2,788.25-
C7, 0.017 
788.25-A2,788.25-
C8, 0.398 
788.25-A2,788.25-
C9, 0.002 
788.25-A3,788.25-
B1, 0.037 
788.25-A3,788.25-
B10, 0.009 
788.25-A3,788.25-
B2, 0.928 
788.25-A3,788.25-
B3, 0.049 
788.25-A3,788.25-
B4, 0.002 
788.25-A3,788.25-
B5, 0.984 
788.25-A3,788.25-
B7, 0.701 
788.25-A3,788.25-
B9, 0.015 
788.25-A3,788.25-
C1, 0.893 
788.25-A3,788.25-
C2, 0.679 
788.25-A3,788.25-
C3, 0.629 
788.25-A3,788.25-
C5, 0.645 
788.25-A3,788.25-
C6, 0.850 
788.25-A3,788.25-
C7, 0.820 
788.25-A3,788.25-
C8, 0.923 
788.25-A3,788.25-
C9, 0.016 



788.25-A2,788.25-C9, 
0.178 
788.25-A3,788.25-B1, 
0.747 
788.25-A3,788.25-B10, 
0.011 
788.25-A3,788.25-B2, 
0.992 
788.25-A3,788.25-B3, 
0.995 
788.25-A3,788.25-B4, 
0.136 
788.25-A3,788.25-B5, 
0.944 
788.25-A3,788.25-B7, 
0.782 
788.25-A3,788.25-B9, 
0.120 
788.25-A3,788.25-C1, 
0.673 
788.25-A3,788.25-C2, 
0.820 
788.25-A3,788.25-C3, 
0.002 
788.25-A3,788.25-C5, 
0.279 
788.25-A3,788.25-C6, 
0.981 
788.25-A3,788.25-C7, 
0.957 
788.25-A3,788.25-C8, 
0.288 
788.25-A3,788.25-C9, 
0.203 
788.25-A4,788.25-B1, 
0.795 
788.25-A4,788.25-B10, 
0.005 
788.25-A4,788.25-B2, 
0.965 
788.25-A4,788.25-B3, 
0.967 
788.25-A4,788.25-B4, 
0.979 
788.25-A4,788.25-B5, 
0.959 
788.25-A4,788.25-B7, 
0.929 
788.25-A4,788.25-B9, 
0.157 
788.25-A4,788.25-C1, 
0.511 
788.25-A4,788.25-C2, 
0.613 
788.25-A4,788.25-C3, 
0.013 
788.25-A4,788.25-C5, 
0.773 
788.25-A4,788.25-C6, 
0.435 
788.25-A4,788.25-C7, 
0.306 
788.25-A4,788.25-C8, 
0.951 
788.25-A4,788.25-C9, 
0.408 
788.25-A5,788.25-B1, 
0.955 
788.25-A5,788.25-B10, 
0.990 

788.25-A3,788.25-B4, 
0.136 
788.25-A3,788.25-B5, 
0.944 
788.25-A3,788.25-B7, 
0.782 
788.25-A3,788.25-B9, 
0.120 
788.25-A3,788.25-C1, 
0.673 
788.25-A3,788.25-C2, 
0.820 
788.25-A3,788.25-C3, 
0.002 
788.25-A3,788.25-C5, 
0.279 
788.25-A3,788.25-C6, 
0.981 
788.25-A3,788.25-C7, 
0.957 
788.25-A3,788.25-C8, 
0.288 
788.25-A3,788.25-C9, 
0.203 
788.25-A4,788.25-B1, 
0.795 
788.25-A4,788.25-B10, 
0.005 
788.25-A4,788.25-B2, 
0.965 
788.25-A4,788.25-B3, 
0.967 
788.25-A4,788.25-B4, 
0.979 
788.25-A4,788.25-B5, 
0.959 
788.25-A4,788.25-B7, 
0.929 
788.25-A4,788.25-B9, 
0.157 
788.25-A4,788.25-C1, 
0.511 
788.25-A4,788.25-C2, 
0.613 
788.25-A4,788.25-C3, 
0.013 
788.25-A4,788.25-C5, 
0.773 
788.25-A4,788.25-C6, 
0.435 
788.25-A4,788.25-C7, 
0.306 
788.25-A4,788.25-C8, 
0.951 
788.25-A4,788.25-C9, 
0.408 
788.25-A5,788.25-B1, 
0.955 
788.25-A5,788.25-B10, 
0.990 
788.25-A5,788.25-B2, 
0.893 
788.25-A5,788.25-B3, 
0.991 
788.25-A5,788.25-B4, 
0.907 
788.25-A5,788.25-B5, 
0.128 
788.25-A5,788.25-B7, 
0.900 

788.25-A4,788.25-B9, 0.157 

788.25-A4,788.25-C1, 0.511 

788.25-A4,788.25-C2, 0.613 

788.25-A4,788.25-C3, 0.013 

788.25-A4,788.25-C5, 0.773 

788.25-A4,788.25-C6, 0.435 

788.25-A4,788.25-C7, 0.306 

788.25-A4,788.25-C8, 0.951 

788.25-A4,788.25-C9, 0.408 

788.25-A5,788.25-B1, 0.955 
788.25-A5,788.25-B10, 
0.990 

788.25-A5,788.25-B2, 0.893 

788.25-A5,788.25-B3, 0.991 

788.25-A5,788.25-B4, 0.907 

788.25-A5,788.25-B5, 0.128 

788.25-A5,788.25-B7, 0.900 

788.25-A5,788.25-B9, 0.945 

788.25-A5,788.25-C1, 0.289 

788.25-A5,788.25-C2, 0.987 

788.25-A5,788.25-C3, 0.906 

788.25-A5,788.25-C5, 0.334 

788.25-A5,788.25-C6, 0.900 

788.25-A5,788.25-C7, 0.481 

788.25-A5,788.25-C8, 0.370 

788.25-A5,788.25-C9, 0.106 

788.25-A6,788.25-B1, 0.670 
788.25-A6,788.25-B10, 
0.043 

788.25-A6,788.25-B2, 0.673 

788.25-A6,788.25-B3, 0.756 

788.25-A6,788.25-B4, 0.002 

788.25-A6,788.25-B5, 0.952 

788.25-A6,788.25-B7, 0.847 

788.25-A6,788.25-B9, 0.885 

788.25-A6,788.25-C1, 0.951 

788.25-A6,788.25-C2, 0.488 

788.25-A6,788.25-C3, 0.733 

788.25-A6,788.25-C5, 0.054 

788.25-A6,788.25-C6, 0.966 

788.25-A6,788.25-C7, 0.839 

788.25-A6,788.25-C8, 0.758 

788.25-A4,788.25-
B1, 0.018 
788.25-A4,788.25-
B10, 0.045 
788.25-A4,788.25-
B2, 0.553 
788.25-A4,788.25-
B3, 0.563 
788.25-A4,788.25-
B4, 0.363 
788.25-A4,788.25-
B5, 0.959 
788.25-A4,788.25-
B7, 0.724 
788.25-A4,788.25-
B9, 0.900 
788.25-A4,788.25-
C1, 0.069 
788.25-A4,788.25-
C2, 0.943 
788.25-A4,788.25-
C3, 0.784 
788.25-A4,788.25-
C5, 0.688 
788.25-A4,788.25-
C6, 0.056 
788.25-A4,788.25-
C7, 0.429 
788.25-A4,788.25-
C8, 0.808 
788.25-A4,788.25-
C9, 0.056 
788.25-A5,788.25-
B1, 0.464 
788.25-A5,788.25-
B10, 0.672 
788.25-A5,788.25-
B2, 0.059 
788.25-A5,788.25-
B3, 0.980 
788.25-A5,788.25-
B4, 0.486 
788.25-A5,788.25-
B5, 0.883 
788.25-A5,788.25-
B7, 0.796 
788.25-A5,788.25-
B9, 0.864 
788.25-A5,788.25-
C1, 0.031 
788.25-A5,788.25-
C2, 0.985 
788.25-A5,788.25-
C3, 0.754 
788.25-A5,788.25-
C5, 0.459 
788.25-A5,788.25-
C6, 0.722 
788.25-A5,788.25-
C7, 0.013 
788.25-A5,788.25-
C8, 0.741 
788.25-A5,788.25-
C9, 0.071 
788.25-A6,788.25-
B1, 0.010 
788.25-A6,788.25-
B10, 0.004 
788.25-A6,788.25-
B2, 0.895 



788.25-A5,788.25-B2, 
0.893 
788.25-A5,788.25-B3, 
0.991 
788.25-A5,788.25-B4, 
0.907 
788.25-A5,788.25-B5, 
0.128 
788.25-A5,788.25-B7, 
0.900 
788.25-A5,788.25-B9, 
0.945 
788.25-A5,788.25-C1, 
0.289 
788.25-A5,788.25-C2, 
0.987 
788.25-A5,788.25-C3, 
0.906 
788.25-A5,788.25-C5, 
0.334 
788.25-A5,788.25-C6, 
0.900 
788.25-A5,788.25-C7, 
0.481 
788.25-A5,788.25-C8, 
0.370 
788.25-A5,788.25-C9, 
0.106 
788.25-A6,788.25-B1, 
0.670 
788.25-A6,788.25-B10, 
0.043 
788.25-A6,788.25-B2, 
0.673 
788.25-A6,788.25-B3, 
0.756 
788.25-A6,788.25-B4, 
0.002 
788.25-A6,788.25-B5, 
0.952 
788.25-A6,788.25-B7, 
0.847 
788.25-A6,788.25-B9, 
0.885 
788.25-A6,788.25-C1, 
0.951 
788.25-A6,788.25-C2, 
0.488 
788.25-A6,788.25-C3, 
0.733 
788.25-A6,788.25-C5, 
0.054 
788.25-A6,788.25-C6, 
0.966 
788.25-A6,788.25-C7, 
0.839 
788.25-A6,788.25-C8, 
0.758 
788.25-A6,788.25-C9, 
0.070 
788.25-A7,788.25-B1, 
0.625 
788.25-A7,788.25-B10, 
0.773 
788.25-A7,788.25-B2, 
0.708 
788.25-A7,788.25-B3, 
0.605 
788.25-A7,788.25-B4, 
0.079 

788.25-A5,788.25-B9, 
0.945 
788.25-A5,788.25-C1, 
0.289 
788.25-A5,788.25-C2, 
0.987 
788.25-A5,788.25-C3, 
0.906 
788.25-A5,788.25-C5, 
0.334 
788.25-A5,788.25-C6, 
0.900 
788.25-A5,788.25-C7, 
0.481 
788.25-A5,788.25-C8, 
0.370 
788.25-A5,788.25-C9, 
0.106 
788.25-A6,788.25-B1, 
0.670 
788.25-A6,788.25-B10, 
0.043 
788.25-A6,788.25-B2, 
0.673 
788.25-A6,788.25-B3, 
0.756 
788.25-A6,788.25-B4, 
0.002 
788.25-A6,788.25-B5, 
0.952 
788.25-A6,788.25-B7, 
0.847 
788.25-A6,788.25-B9, 
0.885 
788.25-A6,788.25-C1, 
0.951 
788.25-A6,788.25-C2, 
0.488 
788.25-A6,788.25-C3, 
0.733 
788.25-A6,788.25-C5, 
0.054 
788.25-A6,788.25-C6, 
0.966 
788.25-A6,788.25-C7, 
0.839 
788.25-A6,788.25-C8, 
0.758 
788.25-A6,788.25-C9, 
0.070 
788.25-A7,788.25-B1, 
0.625 
788.25-A7,788.25-B10, 
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788.25-B4,788.25-
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788.25-B4,788.25-
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788.25-B4,788.25-
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788.25-B4,788.25-
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788.25-B4,788.25-
C7, 0.076 
788.25-B4,788.25-
C8, 0.686 
788.25-B4,788.25-
C9, 0.409 
788.25-B5,788.25-
C1, 0.921 
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C2, 0.943 
788.25-B5,788.25-
C3, 0.750 
788.25-B5,788.25-
C5, 0.576 
788.25-B5,788.25-
C6, 0.881 
788.25-B5,788.25-
C7, 0.028 
788.25-B5,788.25-
C8, 0.760 
788.25-B5,788.25-
C9, 0.369 



788.25-B3,788.25-C6, 
0.073 
788.25-B3,788.25-C7, 
0.825 
788.25-B3,788.25-C8, 
0.347 
788.25-B3,788.25-C9, 
0.414 
788.25-B4,788.25-C1, 
0.543 
788.25-B4,788.25-C2, 
0.002 
788.25-B4,788.25-C3, 
0.241 
788.25-B4,788.25-C5, 
0.418 
788.25-B4,788.25-C6, 
0.101 
788.25-B4,788.25-C7, 
0.677 
788.25-B4,788.25-C8, 
0.612 
788.25-B4,788.25-C9, 
0.544 
788.25-B5,788.25-C1, 
0.970 
788.25-B5,788.25-C2, 
0.918 
788.25-B5,788.25-C3, 
0.037 
788.25-B5,788.25-C5, 
0.869 
788.25-B5,788.25-C6, 
0.899 
788.25-B5,788.25-C7, 
0.011 
788.25-B5,788.25-C8, 
0.647 
788.25-B5,788.25-C9, 
0.683 
788.25-B7,788.25-C1, 
0.736 
788.25-B7,788.25-C2, 
0.942 
788.25-B7,788.25-C3, 
0.183 
788.25-B7,788.25-C5, 
0.094 
788.25-B7,788.25-C6, 
0.643 
788.25-B7,788.25-C7, 
0.008 
788.25-B7,788.25-C8, 
0.001 
788.25-B7,788.25-C9, 
0.162 
788.25-B9,788.25-C1, 
0.274 
788.25-B9,788.25-C2, 
0.983 
788.25-B9,788.25-C3, 
0.002 
788.25-B9,788.25-C5, 
0.174 
788.25-B9,788.25-C6, 
0.789 
788.25-B9,788.25-C7, 
0.947 
788.25-B9,788.25-C8, 
0.112 

788.25-B4,788.25-C2, 
0.002 
788.25-B4,788.25-C3, 
0.241 
788.25-B4,788.25-C5, 
0.418 
788.25-B4,788.25-C6, 
0.101 
788.25-B4,788.25-C7, 
0.677 
788.25-B4,788.25-C8, 
0.612 
788.25-B4,788.25-C9, 
0.544 
788.25-B5,788.25-C1, 
0.970 
788.25-B5,788.25-C2, 
0.918 
788.25-B5,788.25-C3, 
0.037 
788.25-B5,788.25-C5, 
0.869 
788.25-B5,788.25-C6, 
0.899 
788.25-B5,788.25-C7, 
0.011 
788.25-B5,788.25-C8, 
0.647 
788.25-B5,788.25-C9, 
0.683 
788.25-B7,788.25-C1, 
0.736 
788.25-B7,788.25-C2, 
0.942 
788.25-B7,788.25-C3, 
0.183 
788.25-B7,788.25-C5, 
0.094 
788.25-B7,788.25-C6, 
0.643 
788.25-B7,788.25-C7, 
0.008 
788.25-B7,788.25-C8, 
0.001 
788.25-B7,788.25-C9, 
0.162 
788.25-B9,788.25-C1, 
0.274 
788.25-B9,788.25-C2, 
0.983 
788.25-B9,788.25-C3, 
0.002 
788.25-B9,788.25-C5, 
0.174 
788.25-B9,788.25-C6, 
0.789 
788.25-B9,788.25-C7, 
0.947 
788.25-B9,788.25-C8, 
0.112 
788.25-B9,788.25-C9, 
0.159 
788.26-A1,788.26-A10, 
0.008 
788.26-A1,788.26-A8, 
0.207 
788.26-A1,788.26-B1, 
0.973 
788.26-A1,788.26-B10, 
0.943 

788.26-A1,788.26-B3, 0.136 

788.26-A1,788.26-B4, 0.803 

788.26-A1,788.26-B5, 0.023 

788.26-A1,788.26-B6, 0.907 

788.26-A1,788.26-B7, 0.002 

788.26-A1,788.26-B8, 0.044 

788.26-A1,788.26-B9, 0.292 
788.26-A10,788.26-A2, 
0.035 
788.26-A10,788.26-A3, 
0.051 
788.26-A10,788.26-A4, 
0.009 
788.26-A10,788.26-A5, 
0.076 
788.26-A10,788.26-A6, 
0.029 
788.26-A10,788.26-A7, 
0.006 
788.26-A10,788.26-A8, 
0.116 
788.26-A10,788.26-A9, 
0.045 
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0.974 
788.26-A10,788.26-B10, 
0.040 
788.26-A10,788.26-B2, 
0.871 
788.26-A10,788.26-B3, 
0.272 
788.26-A10,788.26-B4, 
0.978 
788.26-A10,788.26-B5, 
0.103 
788.26-A10,788.26-B6, 
0.047 
788.26-A10,788.26-B7, 
0.171 
788.26-A10,788.26-B8, 
0.881 
788.26-A10,788.26-B9, 
0.970 
788.26-A2,788.26-A8, 
0.045 

788.26-A2,788.26-B1, 0.761 
788.26-A2,788.26-B10, 
0.990 

788.26-A2,788.26-B2, 0.004 

788.26-A2,788.26-B3, 0.702 

788.26-A2,788.26-B4, 0.005 

788.26-A2,788.26-B5, 0.680 

788.26-A2,788.26-B6, 0.938 

788.26-A2,788.26-B7, 0.128 

788.26-A2,788.26-B8, 0.704 

788.26-A2,788.26-B9, 0.164 
788.26-A3,788.26-A8, 
0.088 

788.25-B7,788.25-
C1, 0.604 
788.25-B7,788.25-
C2, 0.377 
788.25-B7,788.25-
C3, 0.011 
788.25-B7,788.25-
C5, 0.142 
788.25-B7,788.25-
C6, 0.208 
788.25-B7,788.25-
C9, 0.336 
788.25-B9,788.25-
C1, 0.715 
788.25-B9,788.25-
C2, 0.749 
788.25-B9,788.25-
C3, 0.811 
788.25-B9,788.25-
C5, 0.485 
788.25-B9,788.25-
C6, 0.040 
788.25-B9,788.25-
C7, 0.769 
788.25-B9,788.25-
C8, 0.574 
788.25-B9,788.25-
C9, 0.471 
788.26-A1,788.26-
B1, 0.062 
788.26-A1,788.26-
B10, 0.805 
788.26-A1,788.26-
B2, 0.337 
788.26-A1,788.26-
B3, 0.028 
788.26-A1,788.26-
B4, 0.057 
788.26-A1,788.26-
B5, 0.555 
788.26-A1,788.26-
B6, 0.977 
788.26-A1,788.26-
B7, 0.004 
788.26-A1,788.26-
B8, 0.817 
788.26-A1,788.26-
B9, 0.611 
788.26-A10,788.26-
B1, 0.988 
788.26-A10,788.26-
B10, 0.011 
788.26-A10,788.26-
B2, 0.943 
788.26-A10,788.26-
B3, 0.062 
788.26-A10,788.26-
B4, 0.966 
788.26-A10,788.26-
B5, 0.014 
788.26-A10,788.26-
B6, 0.184 
788.26-A10,788.26-
B7, 0.565 
788.26-A10,788.26-
B8, 0.951 
788.26-A10,788.26-
B9, 0.983 
788.26-A2,788.26-
B1, 0.976 



788.25-B9,788.25-C9, 
0.159 
788.26-A1,788.26-A10, 
0.009 
788.26-A1,788.26-A8, 
0.232 
788.26-A1,788.26-B1, 
0.973 
788.26-A1,788.26-B10, 
0.943 
788.26-A1,788.26-B2, 
0.024 
788.26-A1,788.26-B3, 
0.136 
788.26-A1,788.26-B4, 
0.803 
788.26-A1,788.26-B5, 
0.023 
788.26-A1,788.26-B6, 
0.907 
788.26-A1,788.26-B7, 
0.002 
788.26-A1,788.26-B8, 
0.044 
788.26-A1,788.26-B9, 
0.292 
788.26-A10,788.26-A2, 
0.035 
788.26-A10,788.26-A3, 
0.051 
788.26-A10,788.26-A4, 
0.009 
788.26-A10,788.26-A5, 
0.077 
788.26-A10,788.26-A6, 
0.029 
788.26-A10,788.26-A7, 
0.006 
788.26-A10,788.26-A8, 
0.117 
788.26-A10,788.26-A9, 
0.045 
788.26-A10,788.26-B1, 
0.974 
788.26-A10,788.26-B10, 
0.040 
788.26-A10,788.26-B2, 
0.871 
788.26-A10,788.26-B3, 
0.272 
788.26-A10,788.26-B4, 
0.978 
788.26-A10,788.26-B5, 
0.103 
788.26-A10,788.26-B6, 
0.047 
788.26-A10,788.26-B7, 
0.171 
788.26-A10,788.26-B8, 
0.881 
788.26-A10,788.26-B9, 
0.970 
788.26-A2,788.26-A8, 
0.045 
788.26-A2,788.26-B1, 
0.761 
788.26-A2,788.26-B10, 
0.990 
788.26-A2,788.26-B2, 
0.004 

788.26-A1,788.26-B2, 
0.024 
788.26-A1,788.26-B3, 
0.136 
788.26-A1,788.26-B4, 
0.803 
788.26-A1,788.26-B5, 
0.023 
788.26-A1,788.26-B6, 
0.907 
788.26-A1,788.26-B7, 
0.002 
788.26-A1,788.26-B8, 
0.044 
788.26-A1,788.26-B9, 
0.292 
788.26-A10,788.26-A2, 
0.031 
788.26-A10,788.26-A3, 
0.045 
788.26-A10,788.26-A4, 
0.008 
788.26-A10,788.26-A5, 
0.068 
788.26-A10,788.26-A6, 
0.026 
788.26-A10,788.26-A7, 
0.006 
788.26-A10,788.26-A8, 
0.104 
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0.040 
788.26-A10,788.26-B1, 
0.974 
788.26-A10,788.26-B10, 
0.040 
788.26-A10,788.26-B2, 
0.871 
788.26-A10,788.26-B3, 
0.272 
788.26-A10,788.26-B4, 
0.978 
788.26-A10,788.26-B5, 
0.103 
788.26-A10,788.26-B6, 
0.047 
788.26-A10,788.26-B7, 
0.171 
788.26-A10,788.26-B8, 
0.881 
788.26-A10,788.26-B9, 
0.970 
788.26-A2,788.26-A8, 
0.041 
788.26-A2,788.26-B1, 
0.761 
788.26-A2,788.26-B10, 
0.990 
788.26-A2,788.26-B2, 
0.004 
788.26-A2,788.26-B3, 
0.702 
788.26-A2,788.26-B4, 
0.005 
788.26-A2,788.26-B5, 
0.680 
788.26-A2,788.26-B6, 
0.938 
788.26-A2,788.26-B7, 
0.128 

788.26-A3,788.26-B1, 0.980 
788.26-A3,788.26-B10, 
0.950 

788.26-A3,788.26-B2, 0.289 

788.26-A3,788.26-B3, 0.995 

788.26-A3,788.26-B4, 0.529 

788.26-A3,788.26-B5, 0.990 

788.26-A3,788.26-B6, 0.927 

788.26-A3,788.26-B7, 0.630 

788.26-A3,788.26-B8, 0.990 

788.26-A3,788.26-B9, 0.998 
788.26-A4,788.26-A8, 
0.167 

788.26-A4,788.26-B1, 0.949 
788.26-A4,788.26-B10, 
0.973 

788.26-A4,788.26-B2, 0.832 

788.26-A4,788.26-B3, 0.245 

788.26-A4,788.26-B4, 0.784 

788.26-A4,788.26-B5, 0.083 

788.26-A4,788.26-B6, 0.950 

788.26-A4,788.26-B7, 0.759 

788.26-A4,788.26-B8, 0.613 

788.26-A4,788.26-B9, 0.994 
788.26-A5,788.26-A8, 
0.278 

788.26-A5,788.26-B1, 0.974 
788.26-A5,788.26-B10, 
0.995 

788.26-A5,788.26-B2, 0.629 

788.26-A5,788.26-B3, 0.547 

788.26-A5,788.26-B4, 0.051 

788.26-A5,788.26-B6, 0.986 

788.26-A5,788.26-B7, 0.284 
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0.081 
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788.26-A6,788.26-B4, 0.043 

788.26-A6,788.26-B5, 0.003 

788.26-A6,788.26-B6, 0.964 

788.26-A2,788.26-
B10, 0.997 
788.26-A2,788.26-
B2, 0.383 
788.26-A2,788.26-
B3, 0.874 
788.26-A2,788.26-
B4, 0.034 
788.26-A2,788.26-
B5, 0.941 
788.26-A2,788.26-
B6, 0.693 
788.26-A2,788.26-
B7, 0.694 
788.26-A2,788.26-
B8, 0.978 
788.26-A2,788.26-
B9, 0.917 
788.26-A3,788.26-
B1, 0.993 
788.26-A3,788.26-
B10, 0.709 
788.26-A3,788.26-
B2, 0.178 
788.26-A3,788.26-
B3, 0.992 
788.26-A3,788.26-
B4, 0.970 
788.26-A3,788.26-
B5, 0.798 
788.26-A3,788.26-
B6, 0.890 
788.26-A3,788.26-
B7, 0.744 
788.26-A3,788.26-
B8, 0.939 
788.26-A3,788.26-
B9, 0.999 
788.26-A4,788.26-
B1, 0.884 
788.26-A4,788.26-
B10, 0.795 
788.26-A4,788.26-
B2, 0.987 
788.26-A4,788.26-
B3, 0.176 
788.26-A4,788.26-
B4, 0.333 
788.26-A4,788.26-
B5, 0.333 
788.26-A4,788.26-
B6, 0.939 
788.26-A4,788.26-
B7, 0.958 
788.26-A4,788.26-
B8, 0.828 
788.26-A4,788.26-
B9, 0.977 
788.26-A5,788.26-
B1, 0.991 
788.26-A5,788.26-
B10, 0.995 
788.26-A5,788.26-
B2, 0.642 
788.26-A5,788.26-
B3, 0.487 
788.26-A5,788.26-
B4, 0.017 
788.26-A5,788.26-
B6, 0.979 



788.26-A2,788.26-B3, 
0.702 
788.26-A2,788.26-B4, 
0.005 
788.26-A2,788.26-B5, 
0.680 
788.26-A2,788.26-B6, 
0.938 
788.26-A2,788.26-B7, 
0.128 
788.26-A2,788.26-B8, 
0.704 
788.26-A2,788.26-B9, 
0.164 
788.26-A3,788.26-A8, 
0.088 
788.26-A3,788.26-B1, 
0.980 
788.26-A3,788.26-B10, 
0.950 
788.26-A3,788.26-B2, 
0.289 
788.26-A3,788.26-B3, 
0.995 
788.26-A3,788.26-B4, 
0.529 
788.26-A3,788.26-B5, 
0.990 
788.26-A3,788.26-B6, 
0.927 
788.26-A3,788.26-B7, 
0.630 
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0.990 
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0.832 
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0.784 
788.26-A4,788.26-B5, 
0.083 
788.26-A4,788.26-B6, 
0.950 
788.26-A4,788.26-B7, 
0.759 
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0.613 
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0.994 
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0.280 
788.26-A5,788.26-B1, 
0.974 
788.26-A5,788.26-B10, 
0.995 
788.26-A5,788.26-B2, 
0.629 
788.26-A5,788.26-B3, 
0.547 
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0.051 
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0.704 
788.26-A2,788.26-B9, 
0.164 
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0.079 
788.26-A3,788.26-B1, 
0.980 
788.26-A3,788.26-B10, 
0.950 
788.26-A3,788.26-B2, 
0.289 
788.26-A3,788.26-B3, 
0.995 
788.26-A3,788.26-B4, 
0.529 
788.26-A3,788.26-B5, 
0.990 
788.26-A3,788.26-B6, 
0.927 
788.26-A3,788.26-B7, 
0.630 
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0.150 
788.26-A4,788.26-B1, 
0.949 
788.26-A4,788.26-B10, 
0.973 
788.26-A4,788.26-B2, 
0.832 
788.26-A4,788.26-B3, 
0.245 
788.26-A4,788.26-B4, 
0.784 
788.26-A4,788.26-B5, 
0.083 
788.26-A4,788.26-B6, 
0.950 
788.26-A4,788.26-B7, 
0.759 
788.26-A4,788.26-B8, 
0.613 
788.26-A4,788.26-B9, 
0.994 
788.26-A5,788.26-A8, 
0.250 
788.26-A5,788.26-B1, 
0.974 
788.26-A5,788.26-B10, 
0.995 
788.26-A5,788.26-B2, 
0.629 
788.26-A5,788.26-B3, 
0.547 
788.26-A5,788.26-B4, 
0.051 
788.26-A5,788.26-B6, 
0.986 
788.26-A5,788.26-B7, 
0.284 
788.26-A5,788.26-B8, 
0.994 
788.26-A5,788.26-B9, 
0.983 
788.26-A6,788.26-A8, 
0.073 

788.26-A6,788.26-B7, 0.129 

788.26-A6,788.26-B8, 0.678 

788.26-A6,788.26-B9, 0.035 
788.26-A7,788.26-A8, 
0.136 

788.26-A7,788.26-B1, 0.872 
788.26-A7,788.26-B10, 
0.475 

788.26-A7,788.26-B2, 0.885 

788.26-A7,788.26-B3, 0.819 

788.26-A7,788.26-B4, 0.950 

788.26-A7,788.26-B5, 0.899 

788.26-A7,788.26-B6, 0.086 

788.26-A7,788.26-B7, 0.124 

788.26-A7,788.26-B8, 0.918 

788.26-A7,788.26-B9, 0.931 
788.26-A8,788.26-A9, 
0.335 

788.26-A8,788.26-B1, 0.277 
788.26-A8,788.26-B10, 
0.117 

788.26-A8,788.26-B2, 0.104 

788.26-A8,788.26-B3, 0.241 

788.26-A8,788.26-B4, 0.900 

788.26-A8,788.26-B5, 0.466 

788.26-A8,788.26-B6, 0.516 

788.26-A8,788.26-B7, 0.560 

788.26-A8,788.26-B8, 0.578 

788.26-A8,788.26-B9, 0.431 

788.26-A9,788.26-B1, 0.925 
788.26-A9,788.26-B10, 
0.930 

788.26-A9,788.26-B2, 0.260 

788.26-A9,788.26-B3, 0.005 

788.26-A9,788.26-B4, 0.002 

788.26-A9,788.26-B5, 0.791 

788.26-A9,788.26-B6, 0.420 

788.26-A9,788.26-B7, 0.512 

788.26-A9,788.26-B8, 0.978 

788.26-A9,788.26-B9, 0.581 
788.26-B1,788.26-B10, 
0.977 

788.26-B1,788.26-B5, 0.951 

788.26-B1,788.26-B6, 0.985 

788.26-B1,788.26-B8, 0.994 

788.26-A5,788.26-
B7, 0.972 
788.26-A5,788.26-
B8, 0.927 
788.26-A5,788.26-
B9, 0.929 
788.26-A6,788.26-
B1, 0.542 
788.26-A6,788.26-
B10, 0.853 
788.26-A6,788.26-
B2, 0.048 
788.26-A6,788.26-
B3, 0.011 
788.26-A6,788.26-
B4, 0.003 
788.26-A6,788.26-
B5, 0.004 
788.26-A6,788.26-
B6, 0.984 
788.26-A6,788.26-
B7, 0.017 
788.26-A6,788.26-
B8, 0.058 
788.26-A6,788.26-
B9, 0.155 
788.26-A7,788.26-
B1, 0.910 
788.26-A7,788.26-
B10, 0.962 
788.26-A7,788.26-
B2, 0.912 
788.26-A7,788.26-
B3, 0.943 
788.26-A7,788.26-
B4, 0.739 
788.26-A7,788.26-
B5, 0.055 
788.26-A7,788.26-
B6, 0.396 
788.26-A7,788.26-
B7, 0.493 
788.26-A7,788.26-
B8, 0.976 
788.26-A7,788.26-
B9, 0.861 
788.26-A8,788.26-
B1, 0.082 
788.26-A8,788.26-
B10, 0.236 
788.26-A8,788.26-
B2, 0.078 
788.26-A8,788.26-
B3, 0.147 
788.26-A8,788.26-
B4, 0.348 
788.26-A8,788.26-
B5, 0.022 
788.26-A8,788.26-
B6, 0.378 
788.26-A8,788.26-
B7, 0.198 
788.26-A8,788.26-
B8, 0.016 
788.26-A8,788.26-
B9, 0.018 
788.26-A9,788.26-
B1, 0.882 
788.26-A9,788.26-
B10, 0.471 



788.26-A5,788.26-B6, 
0.986 
788.26-A5,788.26-B7, 
0.284 
788.26-A5,788.26-B8, 
0.994 
788.26-A5,788.26-B9, 
0.983 
788.26-A6,788.26-A8, 
0.082 
788.26-A6,788.26-B1, 
0.670 
788.26-A6,788.26-B10, 
0.875 
788.26-A6,788.26-B2, 
0.009 
788.26-A6,788.26-B3, 
0.829 
788.26-A6,788.26-B4, 
0.043 
788.26-A6,788.26-B5, 
0.003 
788.26-A6,788.26-B6, 
0.964 
788.26-A6,788.26-B7, 
0.129 
788.26-A6,788.26-B8, 
0.678 
788.26-A6,788.26-B9, 
0.035 
788.26-A7,788.26-A8, 
0.137 
788.26-A7,788.26-B1, 
0.872 
788.26-A7,788.26-B10, 
0.475 
788.26-A7,788.26-B2, 
0.885 
788.26-A7,788.26-B3, 
0.819 
788.26-A7,788.26-B4, 
0.950 
788.26-A7,788.26-B5, 
0.899 
788.26-A7,788.26-B6, 
0.086 
788.26-A7,788.26-B7, 
0.124 
788.26-A7,788.26-B8, 
0.918 
788.26-A7,788.26-B9, 
0.931 
788.26-A8,788.26-A9, 
0.337 
788.26-A8,788.26-B1, 
0.277 
788.26-A8,788.26-B10, 
0.117 
788.26-A8,788.26-B2, 
0.104 
788.26-A8,788.26-B3, 
0.241 
788.26-A8,788.26-B4, 
0.900 
788.26-A8,788.26-B5, 
0.467 
788.26-A8,788.26-B6, 
0.516 
788.26-A8,788.26-B7, 
0.560 

788.26-A6,788.26-B1, 
0.670 
788.26-A6,788.26-B10, 
0.875 
788.26-A6,788.26-B2, 
0.009 
788.26-A6,788.26-B3, 
0.829 
788.26-A6,788.26-B4, 
0.043 
788.26-A6,788.26-B5, 
0.003 
788.26-A6,788.26-B6, 
0.964 
788.26-A6,788.26-B7, 
0.129 
788.26-A6,788.26-B8, 
0.678 
788.26-A6,788.26-B9, 
0.035 
788.26-A7,788.26-A8, 
0.122 
788.26-A7,788.26-B1, 
0.872 
788.26-A7,788.26-B10, 
0.475 
788.26-A7,788.26-B2, 
0.885 
788.26-A7,788.26-B3, 
0.819 
788.26-A7,788.26-B4, 
0.950 
788.26-A7,788.26-B5, 
0.899 
788.26-A7,788.26-B6, 
0.086 
788.26-A7,788.26-B7, 
0.124 
788.26-A7,788.26-B8, 
0.918 
788.26-A7,788.26-B9, 
0.931 
788.26-A8,788.26-A9, 
0.301 
788.26-A8,788.26-B1, 
0.277 
788.26-A8,788.26-B10, 
0.117 
788.26-A8,788.26-B2, 
0.104 
788.26-A8,788.26-B3, 
0.241 
788.26-A8,788.26-B4, 
0.900 
788.26-A8,788.26-B5, 
0.466 
788.26-A8,788.26-B6, 
0.516 
788.26-A8,788.26-B7, 
0.560 
788.26-A8,788.26-B8, 
0.578 
788.26-A8,788.26-B9, 
0.431 
788.26-A9,788.26-B1, 
0.925 
788.26-A9,788.26-B10, 
0.930 
788.26-A9,788.26-B2, 
0.260 

788.26-B1,788.26-B9, 0.987 
788.26-B10,788.26-B2, 
0.780 
788.26-B10,788.26-B3, 
0.974 
788.26-B10,788.26-B4, 
0.996 
788.26-B10,788.26-B7, 
0.945 

788.26-B2,788.26-B5, 0.938 

788.26-B2,788.26-B6, 0.972 

788.26-B2,788.26-B8, 0.965 

788.26-B2,788.26-B9, 0.543 

788.26-B3,788.26-B5, 0.172 

788.26-B3,788.26-B6, 0.982 

788.26-B3,788.26-B8, 0.962 

788.26-B3,788.26-B9, 0.929 

788.26-B4,788.26-B5, 0.516 

788.26-B4,788.26-B6, 0.392 

788.26-B4,788.26-B8, 0.958 

788.26-B4,788.26-B9, 0.813 

788.26-B5,788.26-B7, 0.975 

788.26-B6,788.26-B7, 0.116 

788.26-B7,788.26-B8, 0.338 

788.26-B7,788.26-B9, 0.725 
788.28-A1,788.28-A6, 
0.959 
788.28-A1,788.28-A7, 
0.066 

788.28-A1,788.28-B1, 0.887 
788.28-A1,788.28-B10, 
0.126 

788.28-A1,788.28-B2, 0.572 

788.28-A1,788.28-B3, 0.612 

788.28-A1,788.28-B4, 0.906 

788.28-A1,788.28-B5, 0.669 

788.28-A1,788.28-B6, 0.638 

788.28-A1,788.28-B7, 0.792 

788.28-A1,788.28-B8, 0.864 

788.28-A1,788.28-B9, 0.448 
788.28-A10,788.28-A6, 
0.026 
788.28-A10,788.28-A7, 
0.702 
788.28-A10,788.28-B1, 
0.405 
788.28-A10,788.28-B10, 
0.047 
788.28-A10,788.28-B2, 
0.016 

788.26-A9,788.26-
B2, 0.610 
788.26-A9,788.26-
B5, 0.987 
788.26-A9,788.26-
B6, 0.763 
788.26-A9,788.26-
B7, 0.825 
788.26-A9,788.26-
B8, 0.913 
788.26-A9,788.26-
B9, 0.903 
788.26-B1,788.26-
B10, 0.996 
788.26-B1,788.26-
B5, 0.785 
788.26-B1,788.26-
B6, 0.861 
788.26-B1,788.26-
B8, 0.851 
788.26-B1,788.26-
B9, 0.891 
788.26-B10,788.26-
B2, 0.957 
788.26-B10,788.26-
B3, 0.987 
788.26-B10,788.26-
B4, 0.999 
788.26-B10,788.26-
B7, 0.879 
788.26-B2,788.26-
B5, 0.492 
788.26-B2,788.26-
B6, 0.983 
788.26-B2,788.26-
B8, 0.987 
788.26-B2,788.26-
B9, 0.922 
788.26-B3,788.26-
B5, 0.044 
788.26-B3,788.26-
B6, 0.837 
788.26-B3,788.26-
B8, 0.261 
788.26-B3,788.26-
B9, 0.135 
788.26-B4,788.26-
B5, 0.037 
788.26-B4,788.26-
B6, 0.557 
788.26-B4,788.26-
B8, 0.935 
788.26-B4,788.26-
B9, 0.996 
788.26-B5,788.26-
B7, 0.813 
788.26-B6,788.26-
B7, 0.883 
788.26-B7,788.26-
B8, 0.838 
788.26-B7,788.26-
B9, 0.945 
788.28-A1,788.28-
A6, 0.891 
788.28-A1,788.28-
A7, 0.007 
788.28-A1,788.28-
B1, 0.843 
788.28-A1,788.28-
B10, 0.537 



788.26-A8,788.26-B8, 
0.578 
788.26-A8,788.26-B9, 
0.431 
788.26-A9,788.26-B1, 
0.925 
788.26-A9,788.26-B10, 
0.930 
788.26-A9,788.26-B2, 
0.260 
788.26-A9,788.26-B3, 
0.005 
788.26-A9,788.26-B4, 
0.002 
788.26-A9,788.26-B5, 
0.791 
788.26-A9,788.26-B6, 
0.420 
788.26-A9,788.26-B7, 
0.512 
788.26-A9,788.26-B8, 
0.978 
788.26-A9,788.26-B9, 
0.581 
788.26-B1,788.26-B10, 
0.977 
788.26-B1,788.26-B5, 
0.951 
788.26-B1,788.26-B6, 
0.985 
788.26-B1,788.26-B8, 
0.994 
788.26-B1,788.26-B9, 
0.987 
788.26-B10,788.26-B2, 
0.780 
788.26-B10,788.26-B3, 
0.974 
788.26-B10,788.26-B4, 
0.996 
788.26-B10,788.26-B7, 
0.945 
788.26-B2,788.26-B5, 
0.938 
788.26-B2,788.26-B6, 
0.972 
788.26-B2,788.26-B8, 
0.965 
788.26-B2,788.26-B9, 
0.543 
788.26-B3,788.26-B5, 
0.172 
788.26-B3,788.26-B6, 
0.982 
788.26-B3,788.26-B8, 
0.962 
788.26-B3,788.26-B9, 
0.929 
788.26-B4,788.26-B5, 
0.516 
788.26-B4,788.26-B6, 
0.392 
788.26-B4,788.26-B8, 
0.958 
788.26-B4,788.26-B9, 
0.813 
788.26-B5,788.26-B7, 
0.975 
788.26-B6,788.26-B7, 
0.116 

788.26-A9,788.26-B3, 
0.005 
788.26-A9,788.26-B4, 
0.002 
788.26-A9,788.26-B5, 
0.791 
788.26-A9,788.26-B6, 
0.420 
788.26-A9,788.26-B7, 
0.512 
788.26-A9,788.26-B8, 
0.978 
788.26-A9,788.26-B9, 
0.581 
788.26-B1,788.26-B10, 
0.977 
788.26-B1,788.26-B5, 
0.951 
788.26-B1,788.26-B6, 
0.985 
788.26-B1,788.26-B8, 
0.994 
788.26-B1,788.26-B9, 
0.987 
788.26-B10,788.26-B2, 
0.780 
788.26-B10,788.26-B3, 
0.974 
788.26-B10,788.26-B4, 
0.996 
788.26-B10,788.26-B7, 
0.945 
788.26-B2,788.26-B5, 
0.938 
788.26-B2,788.26-B6, 
0.972 
788.26-B2,788.26-B8, 
0.965 
788.26-B2,788.26-B9, 
0.543 
788.26-B3,788.26-B5, 
0.172 
788.26-B3,788.26-B6, 
0.982 
788.26-B3,788.26-B8, 
0.962 
788.26-B3,788.26-B9, 
0.929 
788.26-B4,788.26-B5, 
0.516 
788.26-B4,788.26-B6, 
0.392 
788.26-B4,788.26-B8, 
0.958 
788.26-B4,788.26-B9, 
0.813 
788.26-B5,788.26-B7, 
0.975 
788.26-B6,788.26-B7, 
0.116 
788.26-B7,788.26-B8, 
0.338 
788.26-B7,788.26-B9, 
0.725 
788.28-A1,788.28-A6, 
0.959 
788.28-A1,788.28-A7, 
0.066 
788.28-A1,788.28-B1, 
0.887 

788.28-A10,788.28-B3, 
0.962 
788.28-A10,788.28-B4, 
0.869 
788.28-A10,788.28-B5, 
0.154 
788.28-A10,788.28-B6, 
0.291 
788.28-A10,788.28-B7, 
0.652 
788.28-A10,788.28-B8, 
0.983 
788.28-A10,788.28-B9, 
0.427 
788.28-A10,788.29-A4, 
0.279 
788.28-A2,788.28-A6, 
0.063 
788.28-A2,788.28-A7, 
0.209 

788.28-A2,788.28-B1, 0.027 
788.28-A2,788.28-B10, 
0.610 

788.28-A2,788.28-B2, 0.170 

788.28-A2,788.28-B3, 0.270 

788.28-A2,788.28-B4, 0.504 

788.28-A2,788.28-B5, 0.975 

788.28-A2,788.28-B6, 0.006 

788.28-A2,788.28-B7, 0.631 

788.28-A2,788.28-B8, 0.150 

788.28-A2,788.28-B9, 0.658 
788.28-A2,788.29-A4, 
0.011 
788.28-A3,788.28-A6, 
0.012 
788.28-A3,788.28-A7, 
0.039 

788.28-A3,788.28-B1, 0.285 
788.28-A3,788.28-B10, 
0.033 

788.28-A3,788.28-B2, 0.112 

788.28-A3,788.28-B3, 0.286 

788.28-A3,788.28-B4, 0.294 

788.28-A3,788.28-B5, 0.984 

788.28-A3,788.28-B6, 0.188 

788.28-A3,788.28-B7, 0.197 

788.28-A3,788.28-B8, 0.091 

788.28-A3,788.28-B9, 0.681 
788.28-A3,788.29-A4, 
0.013 
788.28-A4,788.28-A6, 
0.722 
788.28-A4,788.28-A7, 
0.057 

788.28-A4,788.28-B1, 0.064 

788.28-A1,788.28-
B2, 0.617 
788.28-A1,788.28-
B3, 0.914 
788.28-A1,788.28-
B4, 0.801 
788.28-A1,788.28-
B5, 0.552 
788.28-A1,788.28-
B6, 0.114 
788.28-A1,788.28-
B7, 0.623 
788.28-A1,788.28-
B8, 0.019 
788.28-A1,788.28-
B9, 0.678 
788.28-A10,788.28-
A6, 0.023 
788.28-A10,788.28-
A7, 0.107 
788.28-A10,788.28-
B1, 0.396 
788.28-A10,788.28-
B10, 0.032 
788.28-A10,788.28-
B2, 0.076 
788.28-A10,788.28-
B3, 0.729 
788.28-A10,788.28-
B4, 0.092 
788.28-A10,788.28-
B5, 0.570 
788.28-A10,788.28-
B6, 0.939 
788.28-A10,788.28-
B7, 0.647 
788.28-A10,788.28-
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0.338 
788.26-B7,788.26-B9, 
0.725 
788.28-A1,788.28-A6, 
0.959 
788.28-A1,788.28-A7, 
0.066 
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788.28-A1,788.28-B4, 
0.906 
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0.864 
788.28-A1,788.28-B9, 
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0.427 
788.28-A10,788.29-A4, 
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788.28-A2,788.28-A6, 
0.063 
788.28-A2,788.28-A7, 
0.209 
788.28-A2,788.28-B1, 
0.027 
788.28-A2,788.28-B10, 
0.610 
788.28-A2,788.28-B2, 
0.170 
788.28-A2,788.28-B3, 
0.270 
788.28-A2,788.28-B4, 
0.504 
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0.028 
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788.28-A6,788.28-B8, 0.440 

788.28-A6,788.28-B9, 0.536 
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788.28-A2,788.28-B6, 
0.006 
788.28-A2,788.28-B7, 
0.631 
788.28-A2,788.28-B8, 
0.150 
788.28-A2,788.28-B9, 
0.658 
788.28-A2,788.29-A4, 
0.011 
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788.28-A4,788.28-B2, 
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788.28-A4,788.28-B6, 
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788.28-A4,788.28-B9, 
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0.012 
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0.285 
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0.033 
788.28-A3,788.28-B2, 
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788.28-A3,788.28-B3, 
0.286 
788.28-A3,788.28-B4, 
0.294 
788.28-A3,788.28-B5, 
0.984 
788.28-A3,788.28-B6, 
0.188 
788.28-A3,788.28-B7, 
0.197 
788.28-A3,788.28-B8, 
0.091 
788.28-A3,788.28-B9, 
0.681 
788.28-A3,788.29-A4, 
0.013 
788.28-A4,788.28-A6, 
0.722 
788.28-A4,788.28-A7, 
0.057 
788.28-A4,788.28-B1, 
0.064 
788.28-A4,788.28-B10, 
0.106 
788.28-A4,788.28-B2, 
0.016 
788.28-A4,788.28-B3, 
0.001 
788.28-A4,788.28-B4, 
0.012 
788.28-A4,788.28-B5, 
0.790 
788.28-A4,788.28-B6, 
0.053 
788.28-A4,788.28-B7, 
0.015 
788.28-A4,788.28-B8, 
0.370 
788.28-A4,788.28-B9, 
0.758 
788.28-A4,788.29-A4, 
0.108 
788.28-A5,788.28-A6, 
0.248 
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0.003 
788.28-A5,788.28-B1, 
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788.28-A5,788.28-B10, 
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0.277 
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0.995 
788.28-A5,788.28-B9, 
0.832 
788.28-A5,788.29-A4, 
0.050 
788.28-A6,788.28-A8, 
0.028 
788.28-A6,788.28-A9, 
0.997 
788.28-A6,788.28-B1, 
0.672 
788.28-A6,788.28-B10, 
0.647 
788.28-A6,788.28-B2, 
0.114 
788.28-A6,788.28-B3, 
0.326 
788.28-A6,788.28-B4, 
0.801 
788.28-A6,788.28-B5, 
0.982 
788.28-A6,788.28-B6, 
0.030 
788.28-A6,788.28-B7, 
0.783 
788.28-A6,788.28-B8, 
0.440 
788.28-A6,788.28-B9, 
0.536 
788.28-A7,788.28-A8, 
0.169 
788.28-A7,788.28-A9, 
0.682 
788.28-A7,788.28-B1, 
0.002 
788.28-A7,788.28-B10, 
0.454 
788.28-A7,788.28-B2, 
0.084 
788.28-A7,788.28-B3, 
0.738 
788.28-A7,788.28-B4, 
0.042 
788.28-A7,788.28-B5, 
0.463 
788.28-A7,788.28-B6, 
0.002 
788.28-A7,788.28-B7, 
0.495 
788.28-A7,788.28-B8, 
0.962 
788.28-A7,788.28-B9, 
0.451 
788.28-A7,788.29-A9, 
0.120 
788.28-A8,788.28-B1, 
0.004 
788.28-A8,788.28-B10, 
0.012 
788.28-A8,788.28-B2, 
0.021 
788.28-A8,788.28-B3, 
0.525 
788.28-A8,788.28-B4, 
0.223 
788.28-A8,788.28-B5, 
0.861 

788.29-A1,788.29-B5, 0.865 

788.29-A1,788.29-B6, 0.880 

788.29-A1,788.29-B7, 0.616 

788.29-A1,788.29-B8, 0.739 

788.29-A1,788.29-B9, 0.122 
788.29-A10,788.29-A4, 
0.035 
788.29-A10,788.29-A9, 
0.065 
788.29-A10,788.29-B1, 
0.601 
788.29-A10,788.29-B10, 
0.617 
788.29-A10,788.29-B2, 
0.001 
788.29-A10,788.29-B3, 
0.245 
788.29-A10,788.29-B4, 
0.765 
788.29-A10,788.29-B5, 
0.959 
788.29-A10,788.29-B6, 
0.062 
788.29-A10,788.29-B7, 
0.887 
788.29-A10,788.29-B8, 
0.974 
788.29-A10,788.29-B9, 
0.611 
788.29-A2,788.29-A4, 
0.284 
788.29-A2,788.29-A9, 
0.790 

788.29-A2,788.29-B1, 0.610 
788.29-A2,788.29-B10, 
0.912 

788.29-A2,788.29-B2, 0.005 

788.29-A2,788.29-B3, 0.973 

788.29-A2,788.29-B4, 0.762 

788.29-A2,788.29-B5, 0.570 

788.29-A2,788.29-B6, 0.828 

788.29-A2,788.29-B7, 0.660 

788.29-A2,788.29-B8, 0.887 

788.29-A2,788.29-B9, 0.907 
788.29-A3,788.29-A4, 
0.925 
788.29-A3,788.29-A9, 
0.729 

788.29-A3,788.29-B1, 0.587 
788.29-A3,788.29-B10, 
0.604 

788.29-A3,788.29-B2, 0.410 

788.29-A3,788.29-B3, 0.381 

788.29-A3,788.29-B4, 0.362 

788.29-A3,788.29-B5, 0.920 

788.28-A8,788.29-
A4, 0.202 
788.28-A9,788.28-
B1, 0.720 
788.28-A9,788.28-
B10, 0.002 
788.28-A9,788.28-
B2, 0.903 
788.28-A9,788.28-
B3, 0.050 
788.28-A9,788.28-
B4, 0.030 
788.28-A9,788.28-
B5, 0.908 
788.28-A9,788.28-
B6, 0.001 
788.28-A9,788.28-
B7, 0.676 
788.28-A9,788.28-
B8, 0.038 
788.28-A9,788.28-
B9, 0.411 
788.28-A9,788.29-
A4, 0.123 
788.29-A1,788.29-
A4, 0.364 
788.29-A1,788.29-
A9, 0.086 
788.29-A1,788.29-
B1, 0.029 
788.29-A1,788.29-
B10, 0.080 
788.29-A1,788.29-
B2, 0.388 
788.29-A1,788.29-
B3, 0.904 
788.29-A1,788.29-
B4, 0.020 
788.29-A1,788.29-
B5, 0.557 
788.29-A1,788.29-
B6, 0.612 
788.29-A1,788.29-
B7, 0.856 
788.29-A1,788.29-
B8, 0.008 
788.29-A1,788.29-
B9, 0.683 
788.29-A10,788.29-
A4, 0.077 
788.29-A10,788.29-
A9, 0.173 
788.29-A10,788.29-
B1, 0.494 
788.29-A10,788.29-
B10, 0.011 
788.29-A10,788.29-
B3, 0.038 
788.29-A10,788.29-
B4, 0.003 
788.29-A10,788.29-
B5, 0.780 
788.29-A10,788.29-
B6, 0.029 
788.29-A10,788.29-
B7, 0.942 
788.29-A10,788.29-
B8, 0.310 
788.29-A10,788.29-
B9, 0.430 



788.28-A8,788.28-B10, 
0.012 
788.28-A8,788.28-B2, 
0.021 
788.28-A8,788.28-B3, 
0.525 
788.28-A8,788.28-B4, 
0.223 
788.28-A8,788.28-B5, 
0.861 
788.28-A8,788.28-B6, 
0.005 
788.28-A8,788.28-B7, 
0.130 
788.28-A8,788.28-B8, 
0.954 
788.28-A8,788.28-B9, 
0.240 
788.28-A8,788.29-A4, 
0.047 
788.28-A9,788.28-B1, 
0.948 
788.28-A9,788.28-B2, 
0.054 
788.28-A9,788.28-B3, 
0.090 
788.28-A9,788.28-B4, 
0.983 
788.28-A9,788.28-B5, 
0.285 
788.28-A9,788.28-B6, 
0.139 
788.28-A9,788.28-B7, 
0.750 
788.28-A9,788.28-B8, 
0.737 
788.28-A9,788.28-B9, 
0.738 
788.28-A9,788.29-A4, 
0.025 
788.28-B2,788.28-B8, 
0.001 
788.28-B2,788.29-A9, 
0.004 
788.29-A1,788.29-A4, 
0.770 
788.29-A1,788.29-A9, 
0.117 
788.29-A1,788.29-B1, 
0.027 
788.29-A1,788.29-B10, 
0.313 
788.29-A1,788.29-B2, 
0.828 
788.29-A1,788.29-B3, 
0.787 
788.29-A1,788.29-B4, 
0.015 
788.29-A1,788.29-B5, 
0.865 
788.29-A1,788.29-B6, 
0.880 
788.29-A1,788.29-B7, 
0.616 
788.29-A1,788.29-B8, 
0.739 
788.29-A1,788.29-B9, 
0.122 
788.29-A10,788.29-A4, 
0.035 

788.28-A8,788.28-B6, 
0.005 
788.28-A8,788.28-B7, 
0.130 
788.28-A8,788.28-B8, 
0.954 
788.28-A8,788.28-B9, 
0.240 
788.28-A8,788.29-A4, 
0.047 
788.28-A9,788.28-B1, 
0.948 
788.28-A9,788.28-B2, 
0.054 
788.28-A9,788.28-B3, 
0.090 
788.28-A9,788.28-B4, 
0.983 
788.28-A9,788.28-B5, 
0.285 
788.28-A9,788.28-B6, 
0.139 
788.28-A9,788.28-B7, 
0.750 
788.28-A9,788.28-B8, 
0.737 
788.28-A9,788.28-B9, 
0.738 
788.28-A9,788.29-A4, 
0.025 
788.28-B2,788.28-B8, 
0.001 
788.28-B2,788.29-A9, 
0.004 
788.29-A1,788.29-A4, 
0.770 
788.29-A1,788.29-A9, 
0.117 
788.29-A1,788.29-B1, 
0.027 
788.29-A1,788.29-B10, 
0.313 
788.29-A1,788.29-B2, 
0.828 
788.29-A1,788.29-B3, 
0.787 
788.29-A1,788.29-B4, 
0.015 
788.29-A1,788.29-B5, 
0.865 
788.29-A1,788.29-B6, 
0.880 
788.29-A1,788.29-B7, 
0.616 
788.29-A1,788.29-B8, 
0.739 
788.29-A1,788.29-B9, 
0.122 
788.29-A10,788.29-A4, 
0.035 
788.29-A10,788.29-A9, 
0.065 
788.29-A10,788.29-B1, 
0.601 
788.29-A10,788.29-B10, 
0.617 
788.29-A10,788.29-B2, 
0.001 
788.29-A10,788.29-B3, 
0.245 

788.29-A3,788.29-B6, 0.950 

788.29-A3,788.29-B7, 0.341 

788.29-A3,788.29-B8, 0.383 

788.29-A3,788.29-B9, 0.935 
788.29-A4,788.29-A5, 
0.829 
788.29-A4,788.29-A6, 
0.199 
788.29-A4,788.29-A8, 
0.828 
788.29-A4,788.29-A9, 
0.434 

788.29-A4,788.29-B1, 0.647 
788.29-A4,788.29-B10, 
0.742 

788.29-A4,788.29-B2, 0.903 

788.29-A4,788.29-B3, 0.584 

788.29-A4,788.29-B4, 0.206 

788.29-A4,788.29-B5, 0.066 

788.29-A4,788.29-B6, 0.935 

788.29-A4,788.29-B7, 0.289 

788.29-A4,788.29-B8, 0.672 

788.29-A4,788.29-B9, 0.445 
788.29-A5,788.29-A9, 
0.632 

788.29-A5,788.29-B1, 0.066 
788.29-A5,788.29-B10, 
0.976 

788.29-A5,788.29-B2, 0.726 

788.29-A5,788.29-B3, 0.988 

788.29-A5,788.29-B4, 0.632 

788.29-A5,788.29-B5, 0.945 

788.29-A5,788.29-B6, 0.946 

788.29-A5,788.29-B7, 0.862 

788.29-A5,788.29-B8, 0.671 

788.29-A5,788.29-B9, 0.919 
788.29-A6,788.29-A9, 
0.772 

788.29-A6,788.29-B1, 0.931 
788.29-A6,788.29-B10, 
0.025 

788.29-A6,788.29-B2, 0.777 

788.29-A6,788.29-B3, 0.928 

788.29-A6,788.29-B4, 0.839 

788.29-A6,788.29-B5, 0.017 

788.29-A6,788.29-B6, 0.136 

788.29-A6,788.29-B7, 0.158 

788.29-A6,788.29-B8, 0.636 

788.29-A2,788.29-
A4, 0.253 
788.29-A2,788.29-
A9, 0.248 
788.29-A2,788.29-
B1, 0.010 
788.29-A2,788.29-
B10, 0.909 
788.29-A2,788.29-
B2, 0.002 
788.29-A2,788.29-
B3, 0.702 
788.29-A2,788.29-
B4, 0.774 
788.29-A2,788.29-
B5, 0.913 
788.29-A2,788.29-
B6, 0.699 
788.29-A2,788.29-
B7, 0.421 
788.29-A2,788.29-
B8, 0.898 
788.29-A2,788.29-
B9, 0.131 
788.29-A3,788.29-
A4, 0.651 
788.29-A3,788.29-
A9, 0.770 
788.29-A3,788.29-
B1, 0.332 
788.29-A3,788.29-
B10, 0.419 
788.29-A3,788.29-
B2, 0.003 
788.29-A3,788.29-
B3, 0.978 
788.29-A3,788.29-
B4, 0.048 
788.29-A3,788.29-
B5, 0.331 
788.29-A3,788.29-
B6, 0.976 
788.29-A3,788.29-
B7, 0.911 
788.29-A3,788.29-
B8, 0.458 
788.29-A3,788.29-
B9, 0.720 
788.29-A4,788.29-
A5, 0.860 
788.29-A4,788.29-
A6, 0.777 
788.29-A4,788.29-
A8, 0.155 
788.29-A4,788.29-
A9, 0.703 
788.29-A4,788.29-
B1, 0.270 
788.29-A4,788.29-
B10, 0.964 
788.29-A4,788.29-
B2, 0.462 
788.29-A4,788.29-
B3, 0.897 
788.29-A4,788.29-
B4, 0.937 
788.29-A4,788.29-
B5, 0.613 
788.29-A4,788.29-
B6, 0.039 



788.29-A10,788.29-A9, 
0.065 
788.29-A10,788.29-B1, 
0.601 
788.29-A10,788.29-B10, 
0.617 
788.29-A10,788.29-B2, 
0.001 
788.29-A10,788.29-B3, 
0.245 
788.29-A10,788.29-B4, 
0.765 
788.29-A10,788.29-B5, 
0.959 
788.29-A10,788.29-B6, 
0.062 
788.29-A10,788.29-B7, 
0.887 
788.29-A10,788.29-B8, 
0.974 
788.29-A10,788.29-B9, 
0.611 
788.29-A2,788.29-A4, 
0.284 
788.29-A2,788.29-A9, 
0.790 
788.29-A2,788.29-B1, 
0.610 
788.29-A2,788.29-B10, 
0.912 
788.29-A2,788.29-B2, 
0.005 
788.29-A2,788.29-B3, 
0.973 
788.29-A2,788.29-B4, 
0.762 
788.29-A2,788.29-B5, 
0.570 
788.29-A2,788.29-B6, 
0.828 
788.29-A2,788.29-B7, 
0.660 
788.29-A2,788.29-B8, 
0.887 
788.29-A2,788.29-B9, 
0.907 
788.29-A3,788.29-A4, 
0.925 
788.29-A3,788.29-A9, 
0.729 
788.29-A3,788.29-B1, 
0.587 
788.29-A3,788.29-B10, 
0.604 
788.29-A3,788.29-B2, 
0.410 
788.29-A3,788.29-B3, 
0.381 
788.29-A3,788.29-B4, 
0.362 
788.29-A3,788.29-B5, 
0.920 
788.29-A3,788.29-B6, 
0.950 
788.29-A3,788.29-B7, 
0.341 
788.29-A3,788.29-B8, 
0.383 
788.29-A3,788.29-B9, 
0.935 

788.29-A10,788.29-B4, 
0.765 
788.29-A10,788.29-B5, 
0.959 
788.29-A10,788.29-B6, 
0.062 
788.29-A10,788.29-B7, 
0.887 
788.29-A10,788.29-B8, 
0.974 
788.29-A10,788.29-B9, 
0.611 
788.29-A2,788.29-A4, 
0.284 
788.29-A2,788.29-A9, 
0.790 
788.29-A2,788.29-B1, 
0.610 
788.29-A2,788.29-B10, 
0.912 
788.29-A2,788.29-B2, 
0.005 
788.29-A2,788.29-B3, 
0.973 
788.29-A2,788.29-B4, 
0.762 
788.29-A2,788.29-B5, 
0.570 
788.29-A2,788.29-B6, 
0.828 
788.29-A2,788.29-B7, 
0.660 
788.29-A2,788.29-B8, 
0.887 
788.29-A2,788.29-B9, 
0.907 
788.29-A3,788.29-A4, 
0.925 
788.29-A3,788.29-A9, 
0.729 
788.29-A3,788.29-B1, 
0.587 
788.29-A3,788.29-B10, 
0.604 
788.29-A3,788.29-B2, 
0.410 
788.29-A3,788.29-B3, 
0.381 
788.29-A3,788.29-B4, 
0.362 
788.29-A3,788.29-B5, 
0.920 
788.29-A3,788.29-B6, 
0.950 
788.29-A3,788.29-B7, 
0.341 
788.29-A3,788.29-B8, 
0.383 
788.29-A3,788.29-B9, 
0.935 
788.29-A4,788.29-A5, 
0.829 
788.29-A4,788.29-A6, 
0.199 
788.29-A4,788.29-A8, 
0.828 
788.29-A4,788.29-A9, 
0.434 
788.29-A4,788.29-B1, 
0.647 

788.29-A6,788.29-B9, 0.004 
788.29-A8,788.29-A9, 
0.092 

788.29-A8,788.29-B1, 0.103 
788.29-A8,788.29-B10, 
0.855 

788.29-A8,788.29-B2, 0.740 

788.29-A8,788.29-B3, 0.807 

788.29-A8,788.29-B4, 0.029 

788.29-A8,788.29-B5, 0.201 

788.29-A8,788.29-B6, 0.813 

788.29-A8,788.29-B7, 0.716 

788.29-A8,788.29-B8, 0.189 

788.29-A8,788.29-B9, 0.194 

788.29-A9,788.29-B1, 0.314 
788.29-A9,788.29-B10, 
0.791 

788.29-A9,788.29-B2, 0.124 

788.29-A9,788.29-B3, 0.849 

788.29-A9,788.29-B4, 0.796 

788.29-A9,788.29-B5, 0.650 

788.29-A9,788.29-B6, 0.798 

788.29-A9,788.29-B7, 0.167 

788.29-A9,788.29-B8, 0.852 

788.29-A9,788.29-B9, 0.726 

 

  

788.29-A4,788.29-
B7, 0.695 
788.29-A4,788.29-
B8, 0.943 
788.29-A4,788.29-
B9, 0.799 
788.29-A5,788.29-
A9, 0.502 
788.29-A5,788.29-
B1, 0.024 
788.29-A5,788.29-
B10, 0.430 
788.29-A5,788.29-
B2, 0.871 
788.29-A5,788.29-
B3, 0.083 
788.29-A5,788.29-
B4, 0.181 
788.29-A5,788.29-
B5, 0.305 
788.29-A5,788.29-
B6, 0.890 
788.29-A5,788.29-
B7, 0.923 
788.29-A5,788.29-
B8, 0.010 
788.29-A5,788.29-
B9, 0.943 
788.29-A6,788.29-
A9, 0.827 
788.29-A6,788.29-
B1, 0.937 
788.29-A6,788.29-
B10, 0.645 
788.29-A6,788.29-
B2, 0.556 
788.29-A6,788.29-
B3, 0.839 
788.29-A6,788.29-
B4, 0.810 
788.29-A6,788.29-
B5, 0.117 
788.29-A6,788.29-
B6, 0.092 
788.29-A6,788.29-
B7, 0.762 
788.29-A6,788.29-
B8, 0.785 
788.29-A6,788.29-
B9, 0.252 
788.29-A8,788.29-
A9, 0.023 
788.29-A8,788.29-
B1, 0.010 
788.29-A8,788.29-
B10, 0.108 
788.29-A8,788.29-
B2, 0.005 
788.29-A8,788.29-
B3, 0.025 
788.29-A8,788.29-
B4, 0.017 
788.29-A8,788.29-
B5, 0.883 
788.29-A8,788.29-
B6, 0.722 
788.29-A8,788.29-
B7, 0.631 
788.29-A8,788.29-
B8, 0.006 



788.29-A4,788.29-A5, 
0.829 
788.29-A4,788.29-A6, 
0.199 
788.29-A4,788.29-A8, 
0.828 
788.29-A4,788.29-A9, 
0.434 
788.29-A4,788.29-B1, 
0.647 
788.29-A4,788.29-B10, 
0.742 
788.29-A4,788.29-B2, 
0.903 
788.29-A4,788.29-B3, 
0.584 
788.29-A4,788.29-B4, 
0.206 
788.29-A4,788.29-B5, 
0.066 
788.29-A4,788.29-B6, 
0.935 
788.29-A4,788.29-B7, 
0.289 
788.29-A4,788.29-B8, 
0.672 
788.29-A4,788.29-B9, 
0.445 
788.29-A5,788.29-A9, 
0.632 
788.29-A5,788.29-B1, 
0.066 
788.29-A5,788.29-B10, 
0.976 
788.29-A5,788.29-B2, 
0.726 
788.29-A5,788.29-B3, 
0.988 
788.29-A5,788.29-B4, 
0.632 
788.29-A5,788.29-B5, 
0.945 
788.29-A5,788.29-B6, 
0.946 
788.29-A5,788.29-B7, 
0.862 
788.29-A5,788.29-B8, 
0.671 
788.29-A5,788.29-B9, 
0.919 
788.29-A6,788.29-A9, 
0.772 
788.29-A6,788.29-B1, 
0.931 
788.29-A6,788.29-B10, 
0.025 
788.29-A6,788.29-B2, 
0.777 
788.29-A6,788.29-B3, 
0.928 
788.29-A6,788.29-B4, 
0.839 
788.29-A6,788.29-B5, 
0.017 
788.29-A6,788.29-B6, 
0.136 
788.29-A6,788.29-B7, 
0.158 
788.29-A6,788.29-B8, 
0.636 

788.29-A4,788.29-B10, 
0.742 
788.29-A4,788.29-B2, 
0.903 
788.29-A4,788.29-B3, 
0.584 
788.29-A4,788.29-B4, 
0.206 
788.29-A4,788.29-B5, 
0.066 
788.29-A4,788.29-B6, 
0.935 
788.29-A4,788.29-B7, 
0.289 
788.29-A4,788.29-B8, 
0.672 
788.29-A4,788.29-B9, 
0.445 
788.29-A5,788.29-A9, 
0.632 
788.29-A5,788.29-B1, 
0.066 
788.29-A5,788.29-B10, 
0.976 
788.29-A5,788.29-B2, 
0.726 
788.29-A5,788.29-B3, 
0.988 
788.29-A5,788.29-B4, 
0.632 
788.29-A5,788.29-B5, 
0.945 
788.29-A5,788.29-B6, 
0.946 
788.29-A5,788.29-B7, 
0.862 
788.29-A5,788.29-B8, 
0.671 
788.29-A5,788.29-B9, 
0.919 
788.29-A6,788.29-A9, 
0.772 
788.29-A6,788.29-B1, 
0.931 
788.29-A6,788.29-B10, 
0.025 
788.29-A6,788.29-B2, 
0.777 
788.29-A6,788.29-B3, 
0.928 
788.29-A6,788.29-B4, 
0.839 
788.29-A6,788.29-B5, 
0.017 
788.29-A6,788.29-B6, 
0.136 
788.29-A6,788.29-B7, 
0.158 
788.29-A6,788.29-B8, 
0.636 
788.29-A6,788.29-B9, 
0.004 
788.29-A8,788.29-A9, 
0.092 
788.29-A8,788.29-B1, 
0.103 
788.29-A8,788.29-B10, 
0.855 
788.29-A8,788.29-B2, 
0.740 

788.29-A8,788.29-
B9, 0.010 
788.29-A9,788.29-
B1, 0.370 
788.29-A9,788.29-
B10, 0.628 
788.29-A9,788.29-
B2, 0.283 
788.29-A9,788.29-
B3, 0.581 
788.29-A9,788.29-
B4, 0.413 
788.29-A9,788.29-
B5, 0.878 
788.29-A9,788.29-
B6, 0.350 
788.29-A9,788.29-
B7, 0.602 
788.29-A9,788.29-
B8, 0.760 
788.29-A9,788.29-
B9, 0.685 

 



788.29-A6,788.29-B9, 
0.004 
788.29-A8,788.29-A9, 
0.092 
788.29-A8,788.29-B1, 
0.103 
788.29-A8,788.29-B10, 
0.855 
788.29-A8,788.29-B2, 
0.740 
788.29-A8,788.29-B3, 
0.807 
788.29-A8,788.29-B4, 
0.029 
788.29-A8,788.29-B5, 
0.201 
788.29-A8,788.29-B6, 
0.813 
788.29-A8,788.29-B7, 
0.716 
788.29-A8,788.29-B8, 
0.189 
788.29-A8,788.29-B9, 
0.194 
788.29-A9,788.29-B1, 
0.314 
788.29-A9,788.29-B10, 
0.791 
788.29-A9,788.29-B2, 
0.124 
788.29-A9,788.29-B3, 
0.849 
788.29-A9,788.29-B4, 
0.796 
788.29-A9,788.29-B5, 
0.650 
788.29-A9,788.29-B6, 
0.798 
788.29-A9,788.29-B7, 
0.167 
788.29-A9,788.29-B8, 
0.852 
788.29-A9,788.29-B9, 
0.726 

 

788.29-A8,788.29-B3, 
0.807 
788.29-A8,788.29-B4, 
0.029 
788.29-A8,788.29-B5, 
0.201 
788.29-A8,788.29-B6, 
0.813 
788.29-A8,788.29-B7, 
0.716 
788.29-A8,788.29-B8, 
0.189 
788.29-A8,788.29-B9, 
0.194 
788.29-A9,788.29-B1, 
0.314 
788.29-A9,788.29-B10, 
0.791 
788.29-A9,788.29-B2, 
0.124 
788.29-A9,788.29-B3, 
0.849 
788.29-A9,788.29-B4, 
0.796 
788.29-A9,788.29-B5, 
0.650 
788.29-A9,788.29-B6, 
0.798 
788.29-A9,788.29-B7, 
0.167 
788.29-A9,788.29-B8, 
0.852 
788.29-A9,788.29-B9, 
0.726 

 

 


