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SUPPLEMENTARY MATERIAL 1 

 2 

SUPPLEMENTARY APPENDIX A. Taxonomic Remarks 3 

The planktic foraminiferal taxonomy used in this paper is based on detailed morphological, 4 

morphostatistical and textural studies of specimens from the most continuous, complete and 5 

expanded sections worldwide (Arenillas and Arz, 2000, 2007, 2013a,b, 2017; Arenillas et al. 6 

2007, 2012, 2016; Arz et al. 2010). Specimens illustrated in Supplementary Figures 2 and 3 7 

come mainly from El Kef and Aïn Settara, but also from Ben Gurion (Israel), Bajada del 8 

Jagüel (Argentina) and DSDP Site 305 (North Pacific). 9 

After the K/Pg boundary, two main evolutionary lineages emerged, one of tiny 10 

globigeriniform, trochospiral tests informally called parvularugoglobigerinids 11 

(Palaeoglobigerina Arenillas, Arz and Náñez, 2007, and Parvularugoglobigerina Hofker, 12 

1978) with a smooth wall-texture, and the other of triserial tests (Chiloguembelitria) with a 13 

rugose wall-texture (Arenillas and Arz 2017; Arenillas et al. 2017). The benthic genus 14 

Caucasina Khalilov, 1951, seems to be the ancestor of parvularugoglobigerinids (Brinkhuis 15 

and Zachariasse 1988), with Pseudocaucasina Arenillas and Arz, 2017 encompassing the 16 

intermediate morphotypes (Arenillas and Arz 2017). On the basis of transitional specimens, 17 

Arenillas and Arz (2013a) suggested an evolution from smooth-walled Palaeoglobigerina to 18 

a spinose, cancellate lineage, first Eoglobigerina (initially with a pitted wall), and then 19 

Parasubbotina and Subbotina. Likewise, Arenillas and Arz (2013b) suggested an evolution 20 

from smooth-walled Parvularugoglobigerina to pitted Globanomalina, and then to non-21 

spinose, cancellate Praemurica (wall-textures shown in Supplementary Fig. 1).  22 

Guembelitria is the ancestor of Chiloguembelitria (Hofker 1978; Arenillas et al. 2017). 23 

This taxon played an important role in the evolution of early Danian guembelitriids, as it 24 

seems to be the most immediate ancestor of two lineages, one biserial and culminating in 25 

Chiloguembelina and another trochospiral and culminating in Globoconusa (Arenillas and 26 
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Arz 2000; Arenillas et al. 2010). For the latter, Arenillas et al. (2012, 2016) proposed 27 

Trochoguembelitria as an intermediate taxon; this shares its wall-texture with 28 

Chiloguembelitria and, like the latter, may be triserial in its juvenile stage (Supplementary 29 

Fig. 1). Woodringina, with a mixed triserial-biserial test, is the intermediate taxon between 30 

Chiloguembelitria and the wholly biserial Chiloguembelina. This biserial lineage is 31 

characterized by a finely pustulate wall-texture, which tends to be smoother in 32 

Chiloguembelina (Supplementary Fig. 1). 33 
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Supplementary APPENDIX A - References 35 

Arenillas, I., and J. A. Arz. 2000. Parvularugoglobigerina eugubina type-sample at Ceselli 36 

(Italy): planktic foraminiferal assemblage and lowermost Danian biostratigraphic 37 

implications. Rivista Italiana di Paleontologia e Stratigrafia 106:379–390. 38 

——. 2007. Análisis morfoestadístico del género Palaeoglobigerina (Foraminifera, 39 

Globigerinida) del Paleoceno basal, y descripción de una nueva especie. [Morphostatistical 40 

analysis of the basal Paleocene genus Palaeoglobigerina (Foraminifera, Globigerinida), 41 

and description of a new species]. Revista Española de Micropaleontología 39:1–28. 42 

——. 2013a. Origin and evolution of the planktic foraminiferal Family Eoglobigerinidae 43 

Blow (1979) in the early Danian (Paleocene). Revista Mexicana de Ciencias Geológicas 44 

30:159–177. 45 

——. 2013b. New evidence on the origin of nonspinose pitted-cancellate species of the early 46 

Danian planktonic foraminifera. Geologica Carpathica 64:237–251. 47 

——. 2017. Benthic origin and earliest evolution of the first planktonic foraminifera after the 48 

Cretaceous/Paleogene boundary mass extinction. Historical Biology 29: 17–24. 49 

Arenillas, I., J. A. Arz, and C. Náñez. 2007. Morfología, Biometría y Taxonomía de 50 

foraminíferos planctónicos del Daniense basal: Palaeoglobigerina n. gen. [Morphology, 51 



 

  3 

biometry and taxonomy of the lowermost Danian planktonic foraminifera: 52 

Palaeoglobigerina n. gen.]. Revista Española de Paleontología 22(1):21-62. 53 

——. 2012. Smooth and rugose wall textures in earliest Danian trochospiral planktic 54 

foraminifera from Tunisia. Neues Jahrbuch für Geologie und Paläontologie, Abhundlungen 55 

266:123–142. 56 

——. 2016. New species of genus Trochoguembelitria from the lowermost Danian of Tunisia 57 

– biostratigraphic and evolutionary implications in planktonic foraminifera. 58 

Palaeontographica Abteilung A 305:133–160. 59 

Arenillas, I., J. A. Arz, and V. Gilabert. 2017. Revalidation of the genus Chiloguembelitria 60 

Hofker: implications for the evolution of early Danian planktonic foraminifera. Journal of 61 

African Earth Sciences 134:435–456. 62 

Arz, J. A., I. Arenillas, and C. Náñez. 2010. Morphostatistical analysis of Maastrichtian 63 

populations of Guembelitria from El Kef, Tunisia. Journal of Foraminiferal Research 64 

40:148–164. 65 

Brinkhuis, H., and W. J. Zachariasse. 1988. Dinoflagellate cyst, sea level changes and 66 

planktonic foraminifers across the Cretaceous-Tertiary boundary at El Haria, Northwest 67 

Tunisia. Marine Micropaleontology 13:153–191. 68 

Hofker, J. 1978. Analysis of a large succession of samples through the Upper Maastrichtian 69 

and the Lower Tertiary of Drill Hole 47.2, Shatsky Rise, Pacific, Deep Sea Drilling 70 

Project. Journal of Foraminiferal Research 8:46–75. 71 

 72 

73 



 

  4 

SUPPLEMENTARY APPENDIX B. Evolutionary model of planktic foraminifera across the K/Pg 74 

boundary 75 

 76 

The evolutionary model proposed by Dean and McKinney (2001) includes four metrics: 77 

extinction rate (ER), speciation rate (NR), taxonomic flux (F) and volatility (V). These are 78 

calculated for consecutive stratigraphic intervals of approximately the same thickness and 79 

duration (Supplementary Fig. 4). The number, position and resolution of intervals are chosen 80 

by the researcher. In order to measure the metric turnovers in the greatest detail, we chose two 81 

series of overlapping intervals of 100 cm thickness (each interval between approximately 10 82 

and 20Kyr in duration). The interval boundaries of the first series fall within the middle parts 83 

of the second series of intervals, and vice versa. The K/Pg boundary was made to coincide 84 

with the boundary between intervals 12 and 13 and with the middle part of interval 13’ 85 

(Supplementary Fig. 4). 86 

Four parameters were measured in each interval (Supplementary Tables 1 and 2): the 87 

number of identified species (G), of extinct species (E), of new species (N) and of stable 88 

species (S), all quantified from stratigraphic range data. A stable species in a particular 89 

interval is the one that persists across the entire interval. We used the K-Pg planktic 90 

foraminiferal biostratigraphic data from Arenillas et al. (2000) and subsequent modifications 91 

(see Arenillas and Arz 2017; Arenillas et al. 2017) and calculated the Dean and McKinney 92 

(2001) metrics for the pattern A hypothesis (Supplementary Table 1), with sixteen Cretaceous 93 

survivors (see Supplementary Fig. 4), and the pattern B hypothesis, with two Cretaceous 94 

survivors (Guembelitria cretacea and G. blowi) and the rest considered to be reworked 95 

specimens (Supplementary Table 2). The extinction (ER) and speciation (NR) rates in each 96 

interval were expressed as ER = E/G and NR = N/G, respectively. The taxonomic flux was 97 

defined as F = (G-E+N+S)/[S+G((E+S)/(N+S))] and log F was used to estimate the relative 98 

increase (positive value) or decline (negative value) in diversity in each interval. Finally, 99 
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evolutionary variability was measured in terms of volatility, V = (G-S)/G, where low values 100 

indicate evolutionary stability and high values imply evolutionary turnovers. 101 

 102 
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SUPPLEMENTARY FIGURES AND TABLES 116 

 117 

SUPPLEMENTARY FIGURE 1. Systematic scheme of early Danian planktic foraminifera 118 

(normal forms) with notes on test wall structure according to the taxonomy used here. The 119 

first evolutionary radiation occurred between approximately 5 and 26Kyr after the K/Pg 120 

boundary includes the appearance of species belonging to the genera Pseudocaucasina, 121 

Palaeoglobigerina Parvularugoglobigerina, Chiloguembelitria, Woodringina and 122 

Chiloguembelina appeared. The second evolutionary radiation occurred between 123 

approximately 46 and 110Kyr after the K/Pg boundary includes the appearance of species 124 

belonging to the genera  Trochoguembelitria, Eoglobigerina, Parasubbotina, Globanomalina 125 

and Praemurica. 126 

 127 

SUPPLEMENTARY FIGURE 2. Normal forms of early Danian species of the first evolutionary 128 

radiation (scale bar = 100 microns). 1. Guembelitria cretacea; 2. Guembelitria blowi; 3. 129 

Guembelitria dammula; 4. Chiloguembelitria danica; 5-6. Chiloguembelitria irregularis; 7. 130 

Chiloguembelitria hofkeri; 8. Chiloguembelitria trilobata; 9. Chiloguembelitria biseriata; 10. 131 

Woodringina claytonensis; 11. Woodringina hornerstownensis; 12. Chiloguembelina taurica; 132 

13. Chiloguembelina midwayensis; 14. Pseudocaucasina antecessor; 15. Palaeoglobigerina 133 

alticonusa; 16. Palaeoglobigerina fodina; 17. Palaeoglobigerina minutula; 18. 134 

Palaeoglobigerina luterbacheri; 19. Parvularugoglobigerina longiapertura; 20. 135 

Parvularugoglobigerina eugubina; 21. Parvularugoglobigerina perexigua; 22. 136 

Parvularugoglobigerina umbrica; 23. Parvularugoglobigerina sabina. All specimens come 137 

from El Kef, except for some from Aïn Settara (10, 11, 19) and DSDP Site 305 (12). 138 

 139 

SUPPLEMENTARY FIGURE 3. Normal forms of early Danian species of the second 140 

evolutionary radiation (scale bar = 100 microns). 1. Trochoguembelitria alabamensis; 2. 141 



 

  7 

Trochoguembelitria extensa; 3. Trochoguembelitria liuae; 4. Trochoguembelitria olssoni; 5. 142 

Globoconusa daubjergensis; 6. Eoglobigerina simplicissima; 7. Eoglobigerina eobulloides; 8. 143 

Eoglobigerina microcellulosa; 9. Eoglobigerina cf. trivialis; 10. Eoglobigerina praeedita; 11. 144 

Eoglobigerina edita; 12. Eoglobigerina fringa; 13. Subbotina triloculinoides; 14. 145 

Parasubbotina moskvini; 15. Parasubbotina pseudobulloides; 16. Parasubbotina varianta; 146 

17-18. Globanomalina archeocompressa; 19. Globanomalina imitata; 20. Globanomalina 147 

planocompressa; 21. Praemurica taurica; 22. Praemurica pseudoinconstans; 23. Praemurica 148 

inconstans. All specimens come from El Kef, except for some from Bajada del Jagüel (5), 149 

Ben Gurion (9, 12, 14, 16), DSDP Site 305 (15, 21, 22, 23) and Aïn Settara (18). 150 

 151 

SUPPLEMENTARY FIGURE 4. The planktic foraminifer species ranges across the K/Pg 152 

boundary at the El Kef section (modified from Arenillas et al. 2000a, 2002) and the two series 153 

of 1 m-thick intervals used to quantify the evolutionary model; solid line = certain range; 154 

thick dotted line = uncertain range, either because the range has not been corroborated at El 155 

Kef, because the range may be perhaps based on reworked specimens, or because the range 156 

indeed correspond to that of another morphologically similar species; thin dotted line = highly 157 

doubtful species range, based probably on reworked specimens. The pattern A hypothesis 158 

includes uncertain and highly doubtful ranges, whereas the pattern B hypothesis only takes 159 

into account ranges considered certain. 160 

 161 

SUPPLEMENTARY FIGURE 5. Examples of aberrant planktic foraminiferal forms from acme-162 

stage PFAS-1, and transition between acme-stages PFAS-1 and PFAS-2 (scale bar = 100 163 

microns). 1. Guembelitria sp. (probably G. cretacea), lack of sculpture in the test due to 164 

aberrant ultimate chambers. 2. Chiloguembelitria sp. (probably Chg. danica), reduced last 165 

chamber (kummerform). 3. Guembelitria spp., multiple ultimate chambers 166 

(racemiguembeliform multiserial test). 4. Guembelitria sp. (probably G. cretacea), second 167 
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chamber abnormally protruding beside the proloculus. 5. Guembelitria sp. (probably G. 168 

cretacea), two specimens with fused tests. 6. Guembelitria sp. (probably G. cretacea), 169 

attached twins (Siamese). 7. W. claytonensis, kinking with change in the coiling direction. 8. 170 

W. hornerstownensis, kinking with change in the coiling direction. 9-10. W. 171 

hornerstownensis, multiple ultimate chambers (planoglobuliniform multiserial test). 11. Ch. 172 

midwayensis, kinking with change in the coiling direction of 90º. 12. Palaeoglobigerina sp. 173 

(probably Pg. alticonusa), multiple ultimate chambers and apertures (multiserial test). 13. 174 

Palaeoglobigerina sp. (probably Pg. fodina), multiple ultimate chambers (multiserial test). 175 

14. Pv. longiapertura, kinking with two axes of rotation. 15. Parvularugoglobigerina sp. 176 

(probably Pv. umbrica), lack sculpture of the test, with multiple bulla-like chambers. 16-17. 177 

Pv. sabina, overdeveloped or bulla-like ultimate chamber. 18. Pv. longiapertura, aberrant 178 

antepenultimate chamber.  19. Pv. longiapertura, twisting of entire test (extreme kinking) and 179 

overdeveloped chambers. 20. Parvularugoglobigerina sp. (probably Pv. longiapertura), 180 

double or twinned ultimate chambers. Most of the specimens come from El Kef, and the rest 181 

are from Aïn Settara (9, 14, 17), Caravaca (10, 19), Elles (11) and Agost (15, 16, 18, 20). 182 

 183 

SUPPLEMENTARY FIGURE 6. Examples of aberrant planktic foraminiferal forms from PFAS-1 184 

and PFAS-2 (scale bar = 100 microns). 1. Pv. longiapertura, abnormally compressed test and 185 

aberrant ultimate chambers. 2. Pv. sabina, bulla-like ultimate chamber. 3. 186 

Parvularugoglobigerina sp. (probably Pv. longiapertura), twisting of entire test (extreme 187 

kinking). 4. Pv. longiapertura, abnormally compressed test and aberrant ultimate chamber. 5. 188 

Pv. eugubina, aberrant chamber (second chamber of the last whorl). 6. Pv. longiapertura, 189 

protuberant additional chamber. 7. Pv. longiapertura, inflated additional chamber. 8. Pv. 190 

longiapertura, test with two additional chambers. 9. Pv. eugubina, protuberant aberrant 191 

chamber. 10. Pv. longiapertura, poor development of last whorl. 11. Palaeoglobigerina sp. 192 

(probably Pg. fodina), multiple ultimate chambers (multiserial test). 12-14. Palaeoglobigerina 193 
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sp. (Pg. alticonusa or Pg. fodina), bulla-like ultimate chamber with additional apertures. 15. 194 

Palaeoglobigerina sp. (probably Pg. fodina), second chamber abnormally protruding beside 195 

the proloculus. 16. Palaeoglobigerina sp. (probably Pg. fodina or Pg. luterbacheri), attached 196 

twins (Siamese). 17. Palaeoglobigerina sp. (probably Pg. fodina), twisting of entire test 197 

(extreme kinking). 18. Pv. eugubina, overdeveloped last chamber with aperture in equatorial 198 

position, and test going from trochospiral to planispiral. All specimens come from El Kef, 199 

except for some from Elles (1, 9) and Agost (10). 200 

 201 

SUPPLEMENTARY FIGURE 7. Examples of aberrant planktic foraminiferal forms from PFAS-202 

3, mainly from the Chiloguembelitria acme (scale bar = 100 microns). 1. Pv. eugubina, 203 

overdevelopment of the last whorl. 2. W. claytonensis, protuberant last chamber in anomalous 204 

position, with test going from biserial to triserial. 3. W. claytonensis, lack of sculpture in the 205 

test with both abnormal and protuberant chambers. 4. W. hornerstownensis, kinking with 206 

change in the coiling direction and reduced last chamber (kummerform). 5. Woodringina sp. 207 

(probably W. claytonensis), general monstrosity, probably attached twins (Siamese) or test 208 

with extreme kinking. 6. Ch. taurica, welded chambers. 7. Ch. taurica, multiple ultimate 209 

chambers (multiserial test). 8. W. claytonensis, overdeveloped ultimate chamber. 9. 210 

Trochoguembelitria sp. (probably T. extensa), general monstrosity (proliferation of generally 211 

kummerform chambers, kinking, chambers abnormally protruding beside the proloculus, 212 

multiple apertures, etc.). 10. T. liuae, bulla-like ultimate chambers. 11. T. liuae, double or 213 

twinned ultimate chambers. 12. Praemurica sp. (probably Pr. pseudoinconstans), lack of 214 

sculpture in the test, with bulla-like antepenultimate chamber and two kummerform last 215 

chambers. All specimens come from El Kef, except for some from Aïn Settara (5), Caravaca 216 

(6), and Agost (7). 217 

 218 
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SUPPLEMENTARY TABLE 1. Values of parameters (G, E, N and S) and metrics (Er, Nr, F and 219 

V) in each interval of the El Kef section for pattern A hypothesis (meaning of parameters and 220 

metrics in SUPPLEMENTARY APPENDIX A). 221 

 222 

SUPPLEMENTARY TABLE 2. Values of parameters (G, E, N and S) and metrics (Er, Nr, F and 223 

V) in each interval of the El Kef section for pattern B hypothesis (meaning of parameters and 224 

metrics in SUPPLEMENTARY APPENDIX A). 225 

 226 
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EL KEF - HYPOTHESIS OF PATTERN A 
Interval G E N S ER NR V F log F 

1' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
1 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
2' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
2 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
3' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
3 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
4' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
4 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
5' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
5 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
6' 68 2 0 66 0.03 0.00 0.03 0.97 -0.01 
6 68 2 0 66 0.03 0.00 0.03 0.97 -0.01 
7' 66 0 0 66 0.00 0.00 0.00 1.00 0.00 
7 66 0 0 66 0.00 0.00 0.00 1.00 0.00 
8' 66 2 0 64 0.03 0.00 0.03 0.97 -0.01 
8 66 2 0 64 0.03 0.00 0.03 0.97 -0.01 
9' 64 0 0 64 0.00 0.00 0.00 1.00 0.00 
9 64 1 0 63 0.02 0.00 0.02 0.98 -0.01 

10' 64 1 0 63 0.02 0.00 0.02 0.98 -0.01 
10 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
11' 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
11 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
12' 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
12 63 1 0 62 0.02 0.00 0.02 0.98 -0.01 
13' 65 50 2 13 0.77 0.03 0.80 0.10 -0.98 
13 71 51 9 11 0.72 0.13 0.85 0.17 -0.76 
14' 25 2 10 13 0.08 0.40 0.48 1.57 0.20 
14 25 0 5 20 0.00 0.20 0.20 1.25 0.10 
15' 27 1 7 19 0.04 0.26 0.30 1.31 0.12 
15 27 2 2 24 0.07 0.07 0.11 1.00 0.00 
16' 26 1 0 25 0.04 0.00 0.04 0.96 -0.02 
16 30 1 5 24 0.03 0.17 0.20 1.16 0.07 
17' 32 1 8 23 0.03 0.25 0.28 1.30 0.11 
17 32 4 3 25 0.13 0.09 0.22 0.96 -0.02 
18' 35 3 4 28 0.09 0.11 0.20 1.03 0.01 
18 31 0 4 26 0.00 0.13 0.16 1.15 0.06 
19' 33 0 1 32 0.00 0.03 0.03 1.03 0.01 
19 33 2 1 30 0.06 0.03 0.09 0.97 -0.01 
20' 36 2 3 31 0.06 0.08 0.14 1.03 0.01 
20 34 0 3 31 0.00 0.09 0.09 1.10 0.04 
21' 36 5 2 29 0.14 0.06 0.19 0.91 -0.04 
21 35 6 2 27 0.17 0.06 0.23 0.87 -0.06 
22' 33 0 2 31 0.00 0.06 0.06 1.06 0.03 
22 32 2 2 28 0.06 0.06 0.13 1.00 0.00 
23' 32 3 0 29 0.09 0.00 0.09 0.90 -0.04 
23 32 2 2 28 0.06 0.06 0.13 1.00 0.00 
24' 30 0 2 28 0.00 0.07 0.07 1.07 0.03 
24 30 0 0 30 0.00 0.00 0.00 1.00 0.00 
25' 30 4 0 26 0.13 0.00 0.13 0.86 -0.07 
25 32 6 2 24 0.19 0.06 0.25 0.85 -0.07 
26' 28 2 2 24 0.07 0.07 0.14 1.00 0.00 
26 26 0 0 26 0.00 0.00 0.00 1.00 0.00 

 



AÏN SETTARA - HYPOTHESIS OF PATTERN B 
Interval G E N S ER NR V F log F 

1' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
1 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
2' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
2 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
3' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
3 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
4' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
4 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
5' 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
5 68 0 0 68 0.00 0.00 0.00 1.00 0.00 
6' 68 2 0 66 0.03 0.00 0.03 0.97 -0.01 
6 68 2 0 66 0.03 0.00 0.03 0.97 -0.01 
7' 66 0 0 66 0.00 0.00 0.00 1.00 0.00 
7 66 0 0 66 0.00 0.00 0.00 1.00 0.00 
8' 66 2 0 64 0.03 0.00 0.03 0.97 -0.01 
8 66 2 0 64 0.03 0.00 0.03 0.97 -0.01 
9' 64 0 0 64 0.00 0.00 0.00 1.00 0.00 
9 64 1 0 63 0.02 0.00 0.02 0.98 -0.01 

10' 64 1 0 63 0.02 0.00 0.02 0.98 -0.01 
10 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
11' 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
11 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
12' 63 0 0 63 0.00 0.00 0.00 1.00 0.00 
12 63 1 0 62 0.02 0.00 0.02 0.98 -0.01 
13' 65 61 2 2 0.94 0.03 0.97 0.01 -2.11 
13 71 62 9 0 0.87 0.13 1.00 0.04 -1.43 
14' 14 1 10 3 0.07 0.71 0.79 3.56 0.55 
14 15 1 5 9 0.07 0.33 0.40 1.42 0.15 
15' 17 2 4 11 0.12 0.24 0.35 1.17 0.07 
15 16 1 2 13 0.06 0.13 0.19 1.07 0.03 
16' 15 0 0 15 0.00 0.00 0.00 1.00 0.00 
16 20 0 5 15 0.00 0.25 0.25 1.33 0.12 
17' 23 0 8 15 0.00 0.35 0.35 1.53 0.19 
17 23 3 3 17 0.13 0.13 0.26 1.00 0.00 
18' 27 3 4 20 0.11 0.15 0.26 1.05 0.02 
18 24 0 4 20 0.00 0.17 0.17 1.20 0.08 
19' 25 0 1 24 0.00 0.04 0.04 1.04 0.02 
19 25 0 1 24 0.00 0.04 0.04 1.04 0.02 
20' 28 0 3 25 0.00 0.11 0.11 1.12 0.05 
20 28 0 3 25 0.00 0.11 0.11 1.12 0.05 
21' 29 5 1 23 0.17 0.03 0.21 0.84 -0.07 
21 28 6 1 21 0.21 0.04 0.25 0.79 -0.10 
22' 26 1 2 23 0.04 0.08 0.12 1.04 0.02 
22 25 0 2 23 0.00 0.08 0.08 1.09 0.04 
23' 25 2 0 23 0.08 0.00 0.08 0.92 -0.04 
23 28 2 3 23 0.07 0.11 0.18 1.04 0.02 
24' 26 0 3 23 0.00 0.12 0.12 1.13 0.05 
24 26 0 0 26 0.00 0.00 0.00 1.00 0.00 
25' 26 1 0 25 0.04 0.00 0.04 0.96 -0.02 
25 28 2 2 24 0.07 0.07 0.14 1.00 0.00 
26' 27 1 2 24 0.04 0.07 0.11 1.04 0.02 
26 26 0 0 26 0.00 0.00 0.00 1.00 0.00 

 


