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Table 1-1  
.」

Hsu et al,.2015  

  
‒
６

‒
   

‒
 

   NA NA NA 

  NA    

」   NA NA NA NA 
 ‒  NA  NA  

NA:  
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Table 1-2 ３ 

    
  

9B12232 2009 2016 7  

9B12235 2009 2016 7 ‒ 

9B20085 2010 2015 5 ‒ 

9B20223 2011 2017 6 ‒ 

9B20340 2012 2015 3  

9B20433 2013 2016 3 ‒ 

9B20477 2013 2015 2 ‒ 
2009 2018 2009 2013

2 2014 2018
2  
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20154
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‒ ‒
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‒ ” ‒”
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×
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2015 33
2 × 3Arct et al. 20154 Arct

× 3Arct et al. 20154
‒ ６

× 2
Publication bias

× 3Forstmeier 2015; Nakagawa et al. 20154

3Kiere et al. 



 13 

20164  
×

？ １
3  19814 2016 6

‒ 2 ？ ‒ 1 ‒
‒
？

？
1 1
‒

314
2 2 324

‒ ‒

2  

％ 1 3Oka 

20044
3

４
 

 
�

2 �
2014–2016 5–6 8–10 3

39.40 , 141.99 4
2 km 0.09 km2 々
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2 3Fig. 2-14 2016
6 ？

1000

3Oka 20044 2009

2
GPS

2 3Fig. 2-14 8

10 338 199 100% 2
3Fig. 2-24

. ‒
：

Arima et al. 2014 3Pesora ‒ ‒4
２

２
3–5

1 2

‒ ‒ 9
2 1

2

４ 2014 2018 2
2009 2013

４ ‒ ‒
1 ‒ ‒ 1

４
” ４

{1-( /
)×100} 3Bried and Jouventin 20024
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４ ４ 3 7 4
４ 2014 2018

3 /
4  

 
. 2 �

2014–2017 8–10 3 38.27 139.13
4 3 33.74 132.03 4

23 km 9.86 
km2 5

6 1972

3  2016,  20014 3 km 0.17 km2

2
2 3  20164 2

2 2
2009

84000
100 3Oka 2004; .  20124

2
8 10

2014 2017 235 246 2015

2017 71 77 100%
2

1 2 ‒ ‒
9

2 1

2
DNA
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‒ ：
3Pesora ‒

‒4 3–
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2 ‒ ‒ 9
 ４

４  

 
2 2 �

Multi locus 

DNA 2 3Jeffreys et al. 1985; Burke and Bruford 1987; Burke et 
al. 1989; Reeve et al. 19924 3Short Tandem repeat
STR4 3Kraaijeveld et al. 2004 4 Multi locus DNA

2 DNA
DNA3DNA 2 4 DNA

DNA 2
3Botstein et al. 1980; Burke and Bruford 19874

STR
STR PCR

3Jarne and Lagoda 19964 3Queller 

et al. 19934 2 PCR
1 STR 2 2

3Denk et al. 2004; Faircloth et al. 2009 4 2
2 STR 2 2 ‒
3Guichoux et al. 20114 Universal Fluorescent PCR 3Blacket 
et al. 20124 STR 2 2

3Guichoux et al. 20114
STR 3Arct et al. 20154  
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STR
STR 2 2 STR

2 STR 2
2 2 2

2
2  

2 DNA 2014
1 Quiagen DNeasy 

Blood and Tissue kit proteinase K
DNA  

STR 2 DNA 2

1 STR
ー DNA
2‒3NEB4 22 2 1200bp~5000bp

Rapid Library Preparation Method Manual(Roche)
2 NEBNext Quick 

DNA Library Prep Master Mix Set for 454TM(NEB) MID 3Roche4
2 9 STR ー STR ー 5’

2 [B-ATAGAATAT(CA)16] NimbleGen SeqCap 
EZChoice Library LR(Roche)

STR ー ‒
2 2GS Junior(Roche) ‒
2 ‒ 2 ‒

Clustal W ver 2.1(Larkin et al. 2007) Primer 3(Rozen et al. 2000)
QDD ver. 3(Meglécz et al. 2014) STR

STR 2
2 2

14 1 STR 24Universal Fluorescent 
PCR 3Blacket et al. 20124 12

8 2 ‒ PCR
34 2 PCR
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44 2 2 2 ‒ 2‒ 2
‒ 2 2

Multiplex Manager Ver.1.23Holleley and 

Geerts 20094  
2  PCR

PCR 2 × GoTaq GreenMix 3.5μl 20μM primer 0.07μl DNA 1.2μl  

DNasefree water 2.16μl 95℃ 30 56℃ 30
72℃ 30 35 PCR ？

2 2  

2014 123
2 2. ％ 3HWE4

2 2 ％ GENEPOP ver 

4.03Rousset 20084
310000 dememorizationsteps 20 batches and 5000 iterations4  Ⅰ 2
「 ，  P 2

. 2 3Rice 19894 GS Junior
2 .  STR 

ー  38,301 2  

38,301 2 100 bp 34,729 7,245
 STR  STR  

63,050 2  4

39 2 2
ー 3Appendix Table 1, Sakao et al. 20184   

 
�

DNA
Quiagen DNeasy Blood and Tissue kit

proteinase K
DNA 39 2 2 Universal Fluorescent 
PCR 3Blacket et al. 20124 12 8 2

‒ PCR ‒ PCR
2 × Multiplex PCR Mix(QIAGEN) 3.5 μL 10μM 20μM
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2 0.1~0.15 μL 20μM 2  0.1~0 5 μL DNase free 
water 1~3 μL DNA 10 ng~100 ng 95℃5 94℃ 15
59℃ 15 72℃ 30 60℃ 30 40 40

4℃  
GeneScan TM500LIZ®Size Standard(Applied Biosystem)

3130xl Genetic Analyzer ？ 2 2
（

2
2 2

. 2 30004 2
 
Cervus ver3.0 (Kalinowski et al. 2007)

2 2 Table 2-1
‒ 5%

Cervus

LOD score (log-likelihood ratio score) LOD score 0

Trio Confidence (TC) ‒ ×
TC>0.95

‒
（

LOD ‒
（ ‒ LOD ‒

0 LOD ‒
（  

 
�

GenoDive ver 2.0b273Meirmans and Van 
Tienderen 20044 3kinship coefficient4 3Loiselle et al. 
19954 2

2 2
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2
0.25, 0.125

2

2
％

 

 
， �

‒/ ‒ ‒/ ‒

Mann-Whitney U-test
４ Fisher’s Exact Test

， R ver 3.3.3.3R Development Core Team 20174
， p < 0.05  

 
�

1� �
？�

2015 6 1–2 ？
‒ ‒

‒ ‒ ・ ？ 2

‒ ‒ ・
1 ‒ 2

‒ 40 ‒
3Sakao et al. 2018 supplemental video data4  

 
４ �

2009–2013
2014–2018 122

3Appendix Table 24 2009 2018

４ 201 2
４ 89 3Appendix Table 24 2
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‒ 103 ‒ 110 ％
‒ ‒ 3.2 3 ４ ？

４ ‒ 9
7 ‒ 1

7
4 74.5%

％ 81.1% 3Table 2-2 Fig. 2-34  

 
�

2014 2016

3Table 2-34 2014 49 2015 23 2016

41 113
12 2 9 3 113

72 25

LOD ‒ LOD
‒

16 ‒

‒
10 3Table 2-44  

 
�

‒ ‒ ‒
‒ Mann-Whitney U test

‒ ‒
.： . 3Fig. 2-44

‒ ‒
3Fig. 2-54

3Fig. 2-6, Table 2-54  

 



 22 

�
2

2 2

3p = 0.21, U = 392, Mann-Whitney U-test4 2
0 3Fig. 2-74  

 
2. . �

４ �
2014 2017 2009 2017

４ ４
3Appendix Table 3, Appendix Table 44 2 ％

2.4 2 ‒ ％ ４ 2.3

‒ 2.3 ％ 2.4 ‒ ％
４ 3.0 ‒ 3.0 78.8%

78.2% 3Table 2-24  

 
�

2014–2017 125 2015–

2017 47 0–
10% 3Table 2-64

3Table 2-74  

 
�

‒ 2

‒
‒ Wilcoxon signed rank test

： 2 ‒
3Table 2-84 2

‒ ‒
2 ‒

3Table 2-94
‒ ‒
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3Fig. 2-8, 
Table 2-104

3Fig. 2-9, Table 2-
114  

 
�

0.031 0.01
3p = 0.86, U = 306.5, Mann-Whitney U-test, Fig. 2-104

0.014  

 
. . �

14.2%, 5.6%, 0%

3Fisher’s Exact Test, p = 0.00394   

 
�

�
2014 2016 10.2% 19.5%

3％ 11.8%, 

Appendix Table 5, Griffith et al. 20024
％ 6.5%
3Quillfeldt et al. 20114

‒
‒

3Griffith et al. 20024
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‒

（
？

3 1981,  pers. obs.4

1 ？
‒ ‒ 3Yamamoto et al. 20114

？
‒ ‒

？
‒ ‒ 3Sakao et al. 2018, 

supplemental video4 ‒
‒

‒  

4 121
1000

3Oka 20044 DNA

‒
‒  

 
４ �

％
81.1% ％ 88.2% 3Table 2-

12, Bried and Jouventin 20024
75.5%

78.9% 78.2%
3 3Table 

2-2 Fisher’s Exact Test p = 0.884
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４ 3

3Table 2-2, p < 0.054
1 ４ ‒ 3Bried and Jouventin 

2002 Table 2-134

Appendix Table 2 ４
４

3Ramos et al. 19974 3

3Bried et al. 20104
2009 2018 8–9

3Bried and Jouventin 20024  
４

84000 3 3
4

2 ４

 

  
�

3Pagodroma nivea4 ４
６

６ ‒ 」
3Jouventin and Bried 20014 ‒
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‒

‒
‒ ‒

‒

3Jouventin and Bried 20014

3Bried et al. 20104 ４
2

‒
‒ ‒

４

‒ ‒

2

 

 
�

3Diomedea exulans4 10.8%
3Jouventin et al. 20074

‒ ‒ 20.4% 3Shaffer et al. 20014
‒ ‒ ‒

？
‒

‒
‒

‒ ‒ ‒
‒ ‒ ？
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3Abbott et al. 20064
‒

‒ ４
3Petrie and Kempenaers 19984 ‒

3Abbott et al. 2006; Wojczulanis-jakubas et al. 20094
‒ ‒ 17% 3Arima et al. 2014; 
Yamamoto et al. 20164 ？ ‒

‒ ‒
‒

‒
‒

 
Fig. 2-4 Table 2-8

‒ ‒
‒ 3Kempenaers et al. 1997; 

Verboven and Mateman 1997; Hutchinson and Griffith 2008; Wells et al. 20154
3Bried et al. 20104

？
‒ ４

3Navarro et al. 20094

3Yamamoto et al. 20114
‒

3 3  ？ 4
‒

‒
‒ ‒

‒ ‒
‒ ４ 3Székely et al. 2000; 

Bried et al. 2010; Shirai et al. 20134 ‒ ‒
2
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‒
‒ 2 ‒

‒
 

‒ ‒
‒ Bried320104

‒
‒

3Hutchinson and Griffith 2008; Bried et al. 20104
1

？ 3
？ 3  

pers. obs.4 ‒ ‒

1 ？ ‒ ‒
‒

４
‒ ‒

‒
 

 
�

1
3Blomqvist et al. 2002; Arct et al. 2015; Griffith 20154

‒

2
3Arct et al. 

20154
0
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Table 2-1 2 2 ３ 

Simualation Parameters  

Number of offspring 10000 
Number of Candidate Fathers 59 

Proportion of candidate fathers sampled  0.6 

Proportion of loci typed 0.9 
Proportion of loci mistyped 0.05 

Error rate in likelihood calculations 0.05 

Minimum number of typed loci 28 
Confidence determined using Delta 

Relaxed confidence level 80 

Strict confidence level 95 
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Table 2-2  

 
 %  

 2009–2018 110 642 153 76.2 915 553 60.4 

 2014–2017 118 118 25 78.8 391 183 46.8 

 2010–2017 81 142 31 78.2 648 231 35.6 
   p = 0.88   p = 6.6×10-8 
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Table 2-3 %  

 
%  

%  %  
%

%  

2014 49 38 7 4 8.2 
2015 23 8 11 4 17.4 
2016 41 26 7 8 19.5 

 113 72 25 16 14.2 
Cervus LOD LOD %

% %   
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Table 2-4  
 2014 2015 2016 2017 2018 

      68 49 64 32 38 
  42 35 51 32 38 

    2 3 1 0 0 
    24 11 12   

     %  61.8 71.4 79.7 100 100 
10
 10
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Table 2-5  

    r p  

 mm  52.1 48.2 20 0.07 0.71 
 mm  12.6 11.3 20 -0.14 0.48 

     mm  104.7 98.3 20 0.06 0.78 
 mm  53.6 51.8 20 0.30 0.14 

     mm  324 318 20 0.25 0.22 
 r

p
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Table 2-6  

 
 

  �%� 

2014 30 25 2 3 10 
2015 23 21 1 1 4.3 
2016 32 29 3 0 0 
2017 40 37 0 3 7.5 

 125 112 6 7 5.6 
Cervus LOD LOD
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Table 2-7  

 
 

  �%� 

2015 16 16 0 0 0.0 
2016 18 17 1 0 0.0 
2017 13 11 2 0 0.0 

 47 44 3 0 0.0 
Cervus LOD LOD
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Table 2-8  
 

 
 1 

p  
2 

p  

     �mm� 51.7 51.1 0.04 50.7 0.0014 

 �mm� 12.9 12.3 5.1×10-9 13.3 0.99 

 �mm� 105.3 103.4 9.3×10-7 101.4 1.35×10-10 

 �mm� 53.4 51.2 1.28×10-10 53.9 0.99 

     �mm� 323 308 1.0×10-10 320 0.0007 

%N = 54 %
2

1
Wilcoxon signed rank test p  
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Table 2-9  
 

 
 1 

p  
2 

p  

 �mm� 47.4 48.6 1.00 45.3 1.68×10-10 

 �mm� 11.6 10.2 1.35×10-10 11.3 0.03 

     �mm� 98.8 98.3 0.38 97.2 9.9×10-6 

 �mm� 51.3 52.0 1.0 50.1 2.6×10-7 

 �mm� 312 314 0.98 320 1.0 

%N = 54 %
2

1
Wilcoxon signed rank test p  
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Table 2-10  

    r p� 

     �mm� 51.6 47.4 56 0.008  0.94  

 �mm� 12.9 11.5 56 -0.04  0.76  

     �mm� 105.1 98.7 56 -0.17 0.23  

 �mm� 53.4 51.3 56 0.20 -0.18  

     �mm� 323 312 56 0.08  0.59  

% r
%p   
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Table 2-11  

    r p� 

     �mm� 49.5 46.1 9 -0.43 0.25 

 �mm� 12.3 10.1 9 0.59 0.09 

     �mm� 102.8 96.8 9 0.13 0.74 

 �mm� 52.3 49.0 9 0.08 0.83 

�mm� 322 312 9 0.41 0.27 

% r
%p   
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Table 2-12  

 

     

Diomedea exulans  20.0   South Georgia  

Diomedea exulans  28.9 95.1 Iles Crozet  

Diomedea 

amsterdamensis  
  97.9 Amsterdam Is.  

Diomedea 

immutabilis 
   97.9 Midway Atoll  

Phoebetria fusca  41.1 94.8 Iles Crozet  

Diomedea 

chlororhynchos 
 92.6 90.6 Amsterdam Is.  

Diomedea bulleri 
 

67.0   The Snares  

Diomedea 

chrysostoma 
   96.3 Campbell Is.  

Diomedea 

melanophris 

melanophris 

 74.1 92.3 Iles Kerguelen  

Diomedea 

melanophris 

melanophris 

 93.5 74.1 South Georgia  

Diomedea 

melanophris 

impavida 

   95.5 Campbell Is.  

Pagodroma nivea  89.8 88.3 Terre Adelie  

Daption capense 

capense 
 88.0 85.0 Terre Adelie  

Daption capense 

capense 
 84.0 73.0 South Orkney Is.  

Daption capense 

australe 
Cape Petrel 97.5 97.3 The Snares  
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Fulmarus 

glacialoides 
 82.5 77.1 Terre Adelie  

Fulmarus 

glacialis 
 93.4 96.9 Orkney Is.  

Macronectes 

giganteus 
 59.0 80.8 Terre Adelie  

Macronectes 

giganteus 
 92.9   South Orkney Is.  

Pelecanoides 

urinator 
 81.6 92.8 Iles Kerguelen  

Pterodroma 

lessonii  
96.6 91.2 Iles Kerguelen  

Pterodroma 

macroptera 
‒  80.2 87.5 Iles Kerguelen  

Pterodroma 

inexpectata  
96.9 >83 The Snares  

Pterodroma 

phaeopygia  
96.7   Galapagos Is.  

Calonectris 

diomedea borealis 
 91.4 94.0 Salvages Is.  

Calonectris 

diomedea 

diomedea 

Scopoli's shearwater 95.9 96.4 Crete  

Puffinus puffinus  93.3 90.3 Skokholm Is.  

Puffinus 

tenuirostris 
   82.2 Bass Strait  

Procellaria 

aequinoctialis  
80.5 93.7 Iles Crozet  

Procellaria 

parkinsoni 
   88.0 New Zealand  

Procellaria 

cinerea  
90.2 95.9 Iles Kerguelen  

Bulweria bulwerii  63.0 78.5 Salvages Is.  

Halobaena 

caerulea 
 88.3 80.0 Iles Kerguelen  
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Pachyptila 

belcheri 
 87.5 79.2 Iles Kerguelen  

Pachyptila 

desolata 
 86.5 88.0 Iles Kerguelen  

Pachyptila turtur  87.0   Whero Is.  

Oceanites 

oceanicus 
   80.0 South Orkney Is.  

Hydrobates 

pelagicus 
   77.3 Skokholm Is.  

Oceanodroma 

leucorhoa 
 95.0   Maine, U.S.A.  

  81.1 88.4   

  88.2 87.2   

Bried and Jouventin 2002  
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Table 2-13 （  

（
D

N
．

D
。

D

Bried and Jouventin 2002  
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Fig. 2-1 
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Fig. 2-2   
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Fig. 2-3 
， % ，

Bried and Jouventin 2002, Table 9-1
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8
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Fig. 2-4 
N = 31

N = 8 Mann-Whitney U- test
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Appendix Tables 
Appendix Table 1  

Multiplex 
set 

  

Tail sequence 
fluorescence  

Concentration of 

 forward primer 
μM  Locus Primer sequence 5'-3'  

Ⅰ Cale-001 F: TCTACCAGCTCATTTAGCAAAGCC A 6-FAM  0.025 

  R: CCCTGTAGGAGCTTCTTTCAGCTT   
 Cale-002 F: TGTGGGAATCTGCCCAATTTATTT B VIC  0.025 

  R: GTAGTCTGTAAGGCCAGTGGAGGA   
 Cale-003 F: GCTACAGACGCCTGCTACCAGAA C NED  0.025 

  R: CCAGTCAATCAACTCTGTGGTGAA   

 Cale-006 F: AAGGTTTCTTGTGAGACTGTGGGA C 0.2 

  R: CCTATCCTAACAGGCTAAGACACTGC   
 Cale-007 F: GGGCTTAATAAATAGTAACAGCAGCG D PET  0.025 

  R: GGCAGGGAGAAGGATTATGCTCTA   
 Cale-008 F: GAGCAGCTCAACTCAAAGACACTG A 0.1 

  R: TGTAAGTCTGGAGAGTGACGGTTG   

 Cale-009 F: TGTGGAACAATTTCAGTCACCAGT B 0.1 

  R: TATTCTAAACACCACCAACAGCCG   
Ⅱ Cale-011 F: CAGTCATTTGGGCCTACCATACTC A 0.025 

  R: ACTCTGCGGTATGTGATTACAGGA   
 Cale-012 F: CAATAACTAGGAACAATAATGCCACC B 0.035 

  R: AAGGAATGACCAAATATCCCAGGT   

 Cale-014 F: TTTGTATTGCTGTTCTGGAATGTTT D 0.05 

  R: CTCTCACCCAATTGCTTAATCCC   
 Cale-015 F: TAATTAGAGGTGGTAGCCACAGGG A 0.1 

  R: AAGGGTGCTTCAAAGAACACGATA   
Ⅲ Cale-018 F: GAGGTGCATGAACCAGAAGTCATA B 0.015 

  R: AATTCAGTCCTCATCGTGGTGTTT   

 Cale-019 F: ACATTCTTGGCTGGGATTCAATG C 0.015 

  R: CCTCTTTCCAGCAGAGACTGAGAG   
 Cale-021 F: CAGCATTCTTTGCCCTTTCTTAAA A 0.015 
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  R: CATGTTGAGATTTCCAAGGCAAG   
 Cale-023 F: ATGAAATTAGGCTGACTAGACAGGAA A 0.2 

  R: GTATGAGAATATCTGGGCTGTGCC   
 Cale-024 F: TGCAAGATTGCGTTATGGTGTTAT B 0.015 

  R: TAGTGGAGAACTGAGCTGCTCTTG   

 Cale-025 F: CCAAGGTCAGCAAGTAACACAGC C 0.015 

  R: AGATCGGATGACTCTAAGGCTCAA   
 Cale-026 F: TGTTCTATGTTGGAGGAGGCATTT D 0.025 

  R: GCATATTAATCTTTGTAAGGCTCAGCA   
Ⅳ Cale-027 F: GGTCAAACATAAGTGAGCAGGGAG A 0.1 

  R: ACTTGTGATTTCGAGTTCCCTTGA   

 Cale-030 F: GGGAAGAGAAGAAGCTGTCCTAGC C 0.1 

  R: TTCTGTTCCAAGGTGAAGAACTAAA   
 Cale-033 F: TGATCCATAAATAAGATGCTTTGGA C 0.1 

  R: ACTTTCCACAACTGCAGCGAG   
Ⅴ Cale-039 F: ACGATTGAATGAATCACCAGTTCC B 0.015 

  R: CCTGCAGTAACAACTATGCTCCCT   

 Cale-040 F: CAGCCCATGTTGAAGTTCACTAGC C 0.015 

  R: AGGTGCCTTTATACTGGGCATGT   
 Cale-046 F: GGATGTAACCCAAGTGACCAGAGT A 0.05 

  R: GTTCTGCCATTTACCTGGAAGGTT   
 Cale-047 F: ACAGGAGGAGAGCCAGTATTTGTG C 0.05 

  R: TGCTACCCTATGCCAGATAAGAGC   
Ⅵ Cale-053 F: CCAAGCTCCAACTAGAGCAGGTTT A 0.05 

  R: AATTCCTGCTTTCTACTGTGCCTG   
 Cale-054 F: TTCTTGAGCTTTCTGGGACACTC B 0.05 

  R: CCTTCCTGCTATTCCAGTCAGTTC   
 Cale-058 F: GTTCCAGTTATGGCCATTTGTCAC B 0.05 

  R: CCAGGAGCCATACAGAAGACGTA   

 Cale-061 F: TTTCCTGACCCATATCACTCATGT B 0.1 

  R: GATCCTGAAGACCAGACATGGAAG   
 Cale-062 F: ATAGCACTCAAACAAGCATCACCA C 0.05 
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  R: AGTAACTGGAAAGCCAGCAGATTC   
 Cale-063 F: GGATGCTTTCTCCAAAGGACTCT D 0.1 

  R: TCCTGACGAGCTTAAGAAGAGGAA   
Ⅶ Cale-065 F: ATTTGCAGTGGAGTTCTGGTTT B 0.025 

  R: TTCCCTTTATCAACACAAACATGC   

 Cale-066 F: GCTATAGCTGGTCTGTGCTAGCTG C 0.025 

  R: TTTGGCTGTTTACCCTATGCAGAT   

 Cale-068 
F: 
TCAGTTCTAGCATATTAGTGTTTGCTTG A 0.05 

  R: ACATTCATAGGTGGGTACGAGGAA   
 Cale-070 F: ATGCATGGCCAAGTGTGATTACT D 0.05 

  R: CTCAAATGACTTCTTAGCATTCCTCA   
 Cale-071 F: GGGATCAAATGCAAATGAGTTCTT A 0.05 

  R: GCCAGTAAAGATGCTGCTCTGTG   

 Cale-072 F: CTCCCATCTTAGTCTGATGGATGC B 0.05 

  R: ATGGCGATGTTTGAAGGCTCTAT   
 Cale-073 F: GAAGTGGCACCAAGTAGACATCAC C 0.05 

  R: AATGAACCAACAGATTGCCTCCT   
 Cale-074 F: CCCGAAGAGGGAGTGCTTACTACT D 0.1 

  R: CAGCAGCGATAAGAAGAGCATAGA   
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Appendix Table 2  
  2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

51 

M  9B12260 9B20050 9B12260 9B20452 9B20284  9B34876  9B34876 

     9B20426 9B20281     

F  9B12255 9B12255 9B12255  9B20053  9A92316 9A92316 9A92316 

52 

M  9B12281  9B12285 9B12285  9B31503 9B12271   

           

F 9B02719    9B20414      

53 

M  9B12296 9B20137 9B20137   9B20137 9B34707 9B34707  

       9B21844 9B20137   

        9B34883   

F 9B02757  9B20138 9B20283   9B20283 9B20283 9B20283  

    9B20275   9B20385 9A92335   

       9B34801    

54 

M 9B12216 9B12216      9B34836   

 9B02773          

?? 9B12221 9B02787  9B20282       

F 9B02796 9B02796      9A92324   

55 

M 9B02756    9B20284 9B20284 9B20284 9B31503 9B31503 9A92445 

         9A92439  

         9B34885  

F 9B02793 9B20052  9B20052 9B20052 9B20052 9B20052 9B20052 9B20052 9B20052 

        9B34899 9A92340  

56 M 9B02746 9B02746 9B02746  9B02746  9B02746    
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F 9B02759  9B02759  9B02759  9B20385    

     9B02796  9B34726    

57 

M  9B12268 9B12268 9B12268 9B12268 9B12268 9B12268 9B12268 9B12268  

       9B34709 9B34874   

F 9B02708 9B02708 9B02708 9B02708 9B02708 9B02708 9B02708 9B02708 9B02708  

  9B12229   9B20283  9B02754 9B34873   

58 
M  9B20046 9B20032      9A92432  

F 9B02730  9B02730      9A92438  

59 

M  9B12271 9B12271 9B12271 9B12271 9B12271 9B12271 9B34891   

        9B34749   

??    9B20280       

F   9B12264 9B12264 9B12264 9B12264 9B34705 9B34705 9B34705  

    9B02710  9B21870 9B20039    

       9B31559    

60 
M  9B12339    9B12339     

F 9B02709 9B02709    9B20172     

61 

M 9B02773 9B12285 9B02773 9B02773  9B02773  9B21185   

        9B12285   

??    9B20307       

F    9B20272  9B20272  9B20414   

62 

M 9B02777  9B02777 9B02777  9B02756 9B02756    

?? 9B02788  9B02711        

F  9B12250 9B12250 9B12250 9B02790 9B02790 9B02790    

64 M 9B02711 9B02711 9B12281 9B12281 9B12281 9B12281 9B12281 9B12281 9B12281  



 

78 

??     9B20428      

F 9B02710 9B02710 9B02710   9B02710 9B02710 9B02710 9B02710  

      9B20449     

65 

M 9B12217 9B12217  9B02711 9B02711 9B02711 9B02711 9B02756 9B02756 9B02756 

 9B12209     9B21807  9B20433   

 9B12314     9B31503     

 9B12315          

F 9B02713 9B02713  9B02790 9B12250 9B12250 9B12250 9B02790  9B02790 

 9B02791     9B20276 9B31548    

 9B12229          

66 

M 9B12204  9B12204  9B12218  9B12218 9B12218 9B12218 9A92457  

 9B12220      9B34724    

 9B12223      9B34746    

??    9B20274       

F 9B12213  9B12213  9B20415  9B21813 9B21813 9B02797 9B21813 

 9B02797          

 9B12219          

 9B12227          

 9B12337          

67 

M 9B12205  9B12205  9B12205      

           

           

           

F 9B02755  9B02755 9B02755 9B02755      
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68 
M  9B12286      9B12286   

F 9B02726          

69 

M 9B02715 9B02722  9B20278  9B02756  9B20273 9B20273  

      9B21806     

      9B21817     

F 9B12211 9B12211  9B12228  9B02797 9B02797 9B02797 9B02797  

 9B12225          

 9B12228          

70 

M     9B12224      

?? 9B02721          

F     9B20441      

71 

M 9B02718 9B02718 9B02718     9A92322   

F 9B02754 9B12269 9B12269 9B12269    9B34846   

   9B20099        

72 
M 9B02772  9B02772 9B02772 9B20230      

F 9B02783 9B02783 9B02783 9B02783       

73 

M 9B02784 9B12282 9B12282 9B12282 9B12282  9B12282 9B12282   

??    9B20097       

F 9B02720  9B20212 9B20212 9B20212  9B20212 9B02798   

 9B12340   9B20285       

74 

M 9B02752 9B12280 9B12280 9B12280 9B12280   9B21842 9B21842 9A92454 

?? 9B02787          

F 9B02787 9B12252 9B20169 9B20169 9B20169   9B20285 9B20285 9B20285 

75 M 9B12212 9B02784 9B02784 9B02784       



 

80 

F 9B02798 9B02798 9B02798 9B02798       

76 
M  9B20045 9B20045        

F 9B02731          

77 

M  9B12297   9B12297   9A92317   

F 9B02753 9B12313      9A92318   

        9B20441   

        9A92341   

78 

M 9B02799 9B12284  9B12284 9B12284 9B20494 9B20355 9B20355 9B20355 9B20355 

      9B21808     

??    9B02788       

F 9B02800 9B12283 9B12283 9B12283 9B12283 9B12283 9B12283 9B12283 9B12283 9B12283 

 9B12207       9B34882   

79 
M   9B20209        

F           

80 

M 9B02728  9B20167 9B20167  9B20167 9B20167 9B20167 9B20496 9B20069 

        9B34839   

F 9B02738 9B20047 9B20047 9B20047  9B20047 9B20047 9B20047 9B20047 9B20047 

   9B20140 9B20163       

81 

M 9B02778 9B02756 9B02756 9B02756 9B20442 9B20442 9B20442 9B20442   

    9B12217       

    9B20281       

    9B20284       

    9B20273       

F 9B02712  9B02712 9B02712 9B02712 9B02712 9B02712 9B02712   



 

81 

 9B02790  9B20172 9B20053   9B31560 9A92323   

 9B02791  9B20153 9B20276    9A92340   

82 

M      9B02723   9A92431  

??   9B20177        

F      9B21818   9B21818  

      9B31508     

83 
M 9B02723  9B02723        

F           

84 

M           

?? 9B02714          

F 9B02776          

85 

M           

?? 9B02741          

?? 9B02785          

F 9B02779 9B02779         

86 

M 9B02729  9B02729  9B20412 9B20412 9B20412 9B20412 9B34878 9A92453 

F 9B12203 9B12203  9B12203 9B12203 9B20495 9B20495 9B20495 9B20495 9B20495 

 9B02733       9B34892   

87 

M   9B12218  9B12262 9B20488  9B12262   

F  9B12254 9B12253 9B12253 9B20166 9B20166    9A92449 

   9B20166        

88 

M 9B02722 9B12289 9B02722 9B02722     9B20278  

F 9B02744 9B12273 9B12273 9B02797     9B12228  

   9B02797        



 

82 

89 
M  9B12290 9B20165  9B20165 9B20165 9B20165  9B20165  

F  9B12291 9B20093  9B20093 9B20093 9B20093    

90 

M 9B12208 9B02715    9B20493    9B20493 

      9B21802     

      9B21842     

F 9B12214 9B12293    9B12293    9B20451 

      9B20478     

91 

M 9B02717 9B12270 9B02717 9B02717 9B02717 9B02717 9B02717 9B02717 9B02717  

        9B34900   

??       9B20340    

F 9B02774  9B20211   9B20211 9B20040 9B20040   

       9B34828 9B34844   

        9B34871   

92-93 

M 9B02742 9B02742 9B02742 9B20273 9B20273 9B02742 9B02742 9B20085 9B21806 9B21806 

 9B02789  9B20091    9B02723 9B21806 9B20085 9A92450 

   9B12270    9B20085 9B34881 9B34758  

        9A92314   

??    9B20288 9B20288      

F 9B02743 9B02743 9B02743 9B02743 9B02743 9B02743 9B02743 9B20382 9B02743 9B02743 

 9B12301       9A92337 9B20382 9A92456 

        9B02743   

94 

M 9B12206    9B12265 9B12265   9B12265  

F 9B02775    9B12279 9B12279     

 9B02786     9B21843     



 

83 

95 

M 9B02750 9B02750 9B02750 9B12270  9B12270 9B12270 9B12270 9B20357  

 9B02780       9B34758   

F 9B02751  9B02751 9B02751  9B02774 9B02774 9B02774 9B34828  

 9B02744   9B20277    9B34828   

    9B20289       

96 

M 9B20048 9B20048 9B20048 9B20048       

F 9B02745 9B02745 9B02745 9B02745       

   9B20090        

97 

M      9B21871  9A92339  9A92339 

        9B34897   

        9A92330   

F 9B02724     9B02724  9B34840   

        9B34847   

98 
M 9B02748 9B02748 9B02748 9B02748 9B02748 9B20497   9A92424  

F 9B02749    9B02749 9B02749     

99 
M 9B02747   9B02747 9B02747      

F 9B02732    9B02732      

100 

M 9B02736  9B02736        

F   9B20095        

   9B20231        

101 

M 9B02799  9B02778 9B02778 9B02778 9B02778  9B34883   

 9B12215  9B20230     9B21819   

 9B12220       9B21801   

 9B12339          



 

84 

 9B12341          

?? 9B02795          

?? 9B12222          

F 9B12201  9B20161 9B20161 9B20161 9B20161  9B20161   

 9B12226       9A92332   

102 

M 9B02758 9B02758     9B02758    

??   9B20164        

F  9B20051 9B20051    9B20051    

103 

M   9B20229   9B21861 9B21861 9B21861 9B21861 9B21861 

          9A92500 

F 9B02725 9B02725 9B02725 9B02725  9B02725 9B02725 9B02725 9B02725 9B02725 

          9A92481 

104 

M   9B20210   9B20210  9B20489 9B20489  

F 9B02727     9B02727  9B21873 9B21873  

      9B21873     

105 
M   9B20096  9B20096 9B20496     

F   9B20089  9B20089 9B20498     

106 

M      9B20448 9B20448    

F      9B20490 9B20490    

      9B02727     

107 

M     9B20422 9B20422 9B20422 9B20422 9B20422 9B20422 

       9B34729    

F  9B20043 9B20043  9B20043 9B20043 9B20043 9B20043 9B20043 9A92446 

   9B02727      9A92425  
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   9B20168        

108 
M  9B12287 9B12287 9B12287       

F 9B02792 9B02792 9B02792 9B02792       

109 

M  9B20050 9B20050 9B20050  9B20050 9B20050 9B20050   

      9B12285 9B20281 9B20426   

      9B21801 9B34707    

      9B20281     

F 9B02735  9B20170   9B12255 9B12255 9B34745   

   9B02735   9B21841     

110 

M   9B20207  9B20207  9B31552 9B31552   

       9B34750    

F   9B20136  9B20402  9B31550 9B31550   

       9B34748    

       9B34747    

111 

M   9B20175 9B20175 9B20175 9B20175 9B20175    

??   9B02788    9B34805    

F  9B12294 9B12294 9B12294 9B12294 9B12294 9B12294  9B34804 9B34804 

   9B20100        

112 

M       9B20456 9B20456   

        9B34880   

F 9B02782    9B20443  9B20443 9B20443   

113 
M        9A92328   

F           

114 M 9B12210 9B12210         



 

86 

F 9B02781  9B02781        

115 

M 9B02737 9B02737 9B02737 9B02737 9B02737 9B02737 9B02737 9B02737 9A92434 9A92434 

        9B20460   

F  9B20044 9B20044 9B20044 9B20287 9B20287 9B20038 9B34838 9B34838 9B34838 

    9B20287    9B20038   

        9A92319   

116 
M 9B12218 9B12218     9B31551    

F  9B12253     9B20403    

117 
M    9B20286       

F 9B02794   9B02794       

118 

M  9B12299 9B12299 9B12299       

   9B20162 9B02711       

   9B20098 9B20279       

    9B20162       

??    9B20290       

    9B20173       

F    9B20176       

119 

M   9B20088 9B02729  9B20489     

F  9B12267 9B20135  9B20453 9B20453     

      9B20424     

120 

M  9B12265 9B12265 9B12265 9B20420 9B20420 9B20420 9B20420 9B20420 9B20420 

F  9B12257 9B12279  9B20421 9B20421 9B20421 9B20421 9B12279  

  9B12298     9B34721 9B34741   

121 M  9B12272  9B12272 9B12272 9B12272 9B12272    



 

87 

??  9B20049         

F     9B20404 9B20404 9B20404    

122 

M   9B20087 9B20087 9B02729 9B02729  9B12332 9B12332  

        9B34875   

        9B34878   

F  9B12295 9B12295 9B12295 9B20135 9B20135  9B20135 9B20135  

        9B20140   

123 

M  9B12251 9B12251 9B12251 9B12251 9B12277 9B12277    

??   9B20139        

F  9B12274 9B12274 9B20178 9B12274 9B12274 9B12274    

   9B20178        

   9B20094        

124 

M           

??   9B20208        

F   9B20227        

126 

M           

??  9B12256         

F           

127 

M   9B20213 9B20213    9B20213   

   9B20228 9B20500       

F   9B20176 9B20176    9B20176   

    9B12229       

128 
M           

??           



 

88 

F          9B02795 

131 

M        9B34837   

        9B34890   

F      9B21875  9B21875   

132 

M      9B02772  9B34890   

F      9B20499  9B20499   

      9B21811  9B21870   

133 

M     9B12341 9B12341 9B12341 9B02772 9B02772  

        9B12235   

F     9B20427 9B20427 9B20427 9B20427   

        9B34887   

134 

M     9B12216 9B12216 9B12216 9B12216   

       9B34749 9B34850   

F     9B02796 9B02796 9B02796 9B02796   

       9B34802    

135 

M      9B20228  9B20228 9A92435 9A92460 

      9B21819     

      9B12339     

      9B21844     

F      9B21803  9B21803 9B21803 9B21804 

        9B34835   

136 
M     9B20423      

F     9B20416      

137 M     9B20406 9B20487     



 

89 

F     9B20401 9B20384     

140 
M      9B12208  9B12208   

F      9B20486  9B20486   

141 
M     9B20405 9B20405     

F     9B20403 9B20403     

142 
M     9B20092 9B20092 9B20092 9B20092  9A92444 

F      9B21820 9B21820 9B21820   

143 

M        9A92325 9A92325 9A92325 

F        9B34841 9B34841  

        9B34842   

        9B34843   

144 
M      9B12314     

F      9B12201     

145 

M      9B20455 9B31502 9B31502 9A92436  

??     9B20353   9B20492   

     9B20451      

F        9A92336   

        9A92312   

        9B31509   

146 

M      9B20500  9B20500 9B20500 9B20500 

F      9B21862 9B21862 9B21862 9B21862 9B21862 

          9A92451 

          9A92442 

147 M           
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     9B20352      

F     9B20450      

148 

M        9B20357 9B12270 9B12270 

?     9B20380      

F        9B20277 9B20277 9B20277 

        9B34844   

150 

M      9B31504  9B31504  9B34897 

        9B34879   

F      9B21301  9B12301  9B12301 

        9B20289  9A92326 

151 
M        

  
 

F      9B02776  9B02776 9B02776  

152 

M      9B31502     

      9B21874     

F      9B21813     

153 

M      9B21872  9B21872 9B21872 9B21872 

        9B34884 9A92437  

        9B34893 9B20223  

        9B12271   

F      9B20153  9B12201 9B12201 9B12201 

        9B34885   

        9B34894   

        9A92321   
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        9B31559   

154 

M      9B21866  9B21871 9B21871  

        9B34897   

F      9B21867 9B21867 9B21867 9B21867 9B21867 

       9B21878 9B34840   

155 
M      9B20491 9B20491  9B20491 9B20491 

F      9B12225 9B12225 9A92327 9A92327 9A92327 

157 
M      9B21805     

F           

158 

M      9B21880  9B21880 9B21880  

        9B34872   

F      9B02757  9B02757 9B02757  

        9B12229   

160 
M       9B20279 9B34889   

F       9B31553 9B31553   

162 
M      9B20492     

F      9B12214     

163 

M       9B31547 9B31547  9B34888 

        9B34888  9A92452 

F       9B31549 9B31549  9A92447 

       9B31555 9B34896   

        9A92326   

164 
M       9B12302 9B12302   

       9B31557    
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       9B31558    

F       9B20378 9B20378   

       9B31554 9A92333   

       9B34745    

       9B31556    

A 
M      9B21868 9B21868 9B21868 9B21868  

F      9B21863 9B21863 9B21863 9A92428  

B 

M      9B21869  9B34845 9B34845 9A92458 

      9B21809  9B20357   

F      9B21864  9B21864 9B21864 9B34871 

      9B21878    9B34708 

          9A92443 

C 

M      9B21804 9B21804 9B21804   

F      9B31501 9B31501 9B31501 9B31501  

      9B21865 9B34708    

D 
M      9B20480 9B20480 9B20480   

F      9B21879 9B21879 9B21879 9B21879  

E 

M      9B02780  9B02780 9B02780 9B02780 

F      9B21815  9B21815 9B21815 9B21815 

          9A92459 

F 

M      9B31510 9B31510 9B31510  9B31510 

         9A92429  

F      9B20479 9B20479 9B20479  9B21878 

G M      9B21876  9B21876 9B21876 9A92448 
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        9A92338   

        9A92320   

        9A92342   

F      9B21877  9B21877 9B21877 9B21877 

      9B21812  9B34886   

        9A92329   

        9A92313   

H 

M         9A92427  

           

F         9A92426  

           

 2  
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Appendix Table 3  
  2014 2015 2016 2017 

4 
M 9B16836 9B16836   

F 9B16512 9B16512   

15 
M 9B30813 9B30813   

F 9B30715 9B30715  9B30767 

18 
M 9B30714    

F 9B30767    

21 
M 9B16926 9B16926 9B16926  

F 9B21607 9B21607 9B09582  

24 
M 9B30711    

F 9B16627    

32 
M 9B24427   9B16926 

F 9B24463   9B09582 

33 
M 9B30504 9B30504   

F 9B24546 9B24546   

43 
M    9B24681 

F    9B36300 

44 
M 9B21686    

F 9B21592    

45 
M 9B24534    

F 9B24450    

46 
M 9B24681    

F 9B21594    

47 
M 9B30722  9B21689 9B21689 

F   9B24448 9B24448 

49 
M 9B24532 9B24532 9B24532 9B24532 

F 9B24677 9B24677 9B24677 9B24677 

51 
M 9B24629 9B24629   

F 9B09670 9B09670 9B09670  

56 
M  9B30664  9B36368 

F  9B16927  9B16927 
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57 
M  9B34067  9B30664 

F  9B34073  9B34073 

58 

M 9B21623 9B21623   

F 9B34028 9B34028   

F 9B30662    

60 
M 9B30627   9B36354 

F 9B21589   9B36299 

64 
M  9B34066 9B34066 9B34066 

F  9B16931 9B16931 9B16931 

65 
M 9B21590 9B21590   

F 9B24682 9B24682   

67 
M  9B34076   

F  9B34082   

69 
M 9B21697    

F 9B30622    

70 
M  9B34075  9B34075 

F  9B34074  9B36389 

80 
M    9B36319 

F    9B36311 

85 
M    9B36313 

F    9B24678 

96 
M    9B36312 

F    9B36365 

97 
M 9B30663    

F 9B30721    

98 
M   9B21697  

F     

100 
M    9B24451 

F    9B36321 

104 
M  9B34087   

F     

108 M   9B34995  
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F     

109 
M  9B24590   

F  9B16995   

110 
M 9B30757    

F 9B24591    

111 

M 9B09524 9B09524 9B09524  

M  9B34077   

F 9B30820 9B30820 9B30820  

113 
M 9B24630  9B24630 9B36314 

F 9B30621  9B30621 9B30662 

114 
M   9B16984  

F  9B16998 9B36275  

115 
M     

F 9B09529    

116 
M   9B34985  

F   9B34972  

117 
M 9B30702 9B16516   

F 9B24545 9B24545   

118 
M 9B24659   9B36323 

F 9B30525   9B16529 

119 
M  9B24658  9B24658 

F    9B36379 

120 
M     

F   9B34964  

121 
M 9B24462 9B24462   

F 9B16612 9B16612   

123 
M 9B30805    

F 9B24549    

127 
M 9B09608 9B09608 9B24548 9B24548 

F 9B24653 9B24653 9B30638 9B30638 

128 
M 9B24548  9B36204 9B36204 

F 9B30638    
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129 
M 9B24652 9B24652   

F 9B16559 9B16559   

130 
M 9B16852 9B16852   

F 9B24657 9B24657   

131 
M 9B30503 9B30503   

F 9B30637 9B34083   

132 
M   9B34971  

F   9B34975  

133 
M   9B34980  

F   9B34976 9B34976 

134 
M    9B30713 

F    9B16559 

135 
M   9B36206  

F   9B34979  

137 
M   9B34990 9B34990 

F   9B34966 9B34966 

138 
M   9B34977  

F   9B34978  

143 
M   9B24461  

F   9B34965  

144 

M1   9B36212  

M2   9B34974  

F   9B34963  

146 
M   9B34984  

F   9B34993  

147 
M   9B30687 9B30687 

F   9B34997 9B34997 

150 
M   9B30639 9B24659 

F   9B36203 9B16840 

152 

M   9B36210  

M   9B36205  

F   9B36202  
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153 
M   9B34973 9B34973 

F   9B34962 9B34962 

155 
M   9B16838  

F   9B36201  

156 
M   9B15616  

F   9B24545  

157 
M   9B34998   

F   9B34981  

160 

M   9B34989  

F   9B21607 9B21607 

F   9B34987  

163 
M   9B36209 9B36375 

F   9B16846 9B16846 

164 
M   9B34988 9B36376 

F   9B34991 9B34991 

166 

M   9B21590  

F   9B24682  

F   9B34983  

F   9B34982  

168 
M    9B36208 

F    9B36317 

169 

M   9B36207 9B36320 

F   9B35000 9B36316 

F   9B34968  

174 
M   9B34114  

F   9B17000  

175 
M   9B34969  

F   9B16929 9B16929 

176 
M   9B16930  

F   9B36266  

179 
M    9B36390 

F    9B36318 
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180 
     

     

182 
M    9B34067 

F    9B16999 

184 
M    9B34063 

F    9B16593 

185 
M     

F    9B36322 

186 
M    9B36367 

F     

187 
M    9B36374 

F    9B24426 

190 
M    9B36315 

F    9B36380 

191 
M     

F    9B34086 

193 
M    9B36392 

F    9B36391 

194 
M    9B36366 

F    9B36364 

196 
M    9B30813 

F    9B16625 

197 
M    9B36387 

F    9B21597 

N1 
M 9B30661 9B30661  9B30661 

F 9B30623 9B30623  9B30623 

N2 
M 9B30639 9B30639   

F 9B30712 9B30712   

N3 
M 9B30713 9B34072   

F 9B30640 9B34086   

N4 
M 9B09531 9B09531 9B09531 9B09531 

F1 9B30756 9B30756 9B30756 9B30756 
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F1   9B34992  

N5 
M 9B30664  9B34996  

F 9B30764 9B34078 9B24447  

N6 
M 9B30761 9B30761 9B30761 9B30761 

F 9B30701 9B30701 9B30701  

N7 

M 9B30768 9B30768   

F 9B30818 9B30819   

F 9B30819    

N8 
M  9B09602   

F  9B34070   

N9 
M  9B34068   

F  9B34069   

N10 
M  9B34071   

F  9B34084   

N11 
M  9B34085 9B09608 9B09608 

F   9B24653 9B24653 

N12 
M  9B34114 9B34994 9B34994 

F  9B21691 9B21691  

N13 
M  9B30725 9B30725 9B30725 

F  9B30724 9B30724 9B30724 

N14 
M  9B16932   

F     

N15 
M  9B34079   

F  9B34081   

N16 
M  9B34063   

F  9B21593   

N117 
M 9B16516    

F 9B30703    

WD01 
M    9B36344 

F     

WD04 
M     

F    9B36336 
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WD05 
M     

F    9B36332 

WD09 
M    9B36341 

F     

WD10 
M    9B24470 

F    9B36361 

WD11 
M     

F    9B36343 

WD12 
M     

F    9B36337 

WD13 
M     

F    9B36347 

LB01 
M    9B36325 

F    9B34968 

LB02 
M    9B36363 

F    9B16945 

LB03 
M     

F    9B36329 

LB04 
M    9B36334 

F    9B36330 

LB05 
M    9B36333 

F     

LB06 
M    9B36362 

F     

 2  
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Appendix Table 4  

Nest  2010 2011 2012 2013 2014 2015 2016 2017 

1 
M    9A96484   9A96484  

F  9A96410     9A96410  

2 

M     9B24330 9B24330   

M     9B09919    

F  9A96406  9A96493 9A96493 9A96493 9A96493  

3 
M      9B24393   

F         

4 
M         

F         

5 
M      9B24356   

F      9B24377   

6 
M         

F         

7 
M   9A96453 9A96453 9A96453 9A96453  9A96453 

F   9B09913 9B09913 9A96404 9A96404  9A96404 



 

103 

8 

M   9A96448 9A96448 9A96448 9A96437  9B30920 

F   9B09914 9B09914 9B09914  9B30914 9B30914 

F       9B30939  

9 
M         

F         

10 
M      9B24362   

F         

11 
M         

F         

12 
M         

F         

13 

M    9A96409 9A96409 9B09936 9B09936 9B09936 

F    9B09921 9A96494 9A96494 9A96494 9A96494 

F    9A96479     

14 
M 9B09902 9B09902   9B09902    

F  9A96404       

15 M       9B24353  
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F         

16 
M     9B24326  9B24326  

F 9B09924  9A96442   9B24355 9B30911  

17 

M   9A96449 9A96457 9A96457 9A96457 9A96457 9A96457 

F   9B09909 9B09940 9B09940 9B09940 9B09940 9B09940 

F       9B30933  

18 
M 9B09908 9A96412  9A96402  9A96402 9A96402 9A96402 

F   9A96456 9B09917 9B09917 9B09917 9B09917 9B09917 

19 
M     9A96491 9B24351   

F     9B09924 9B09924   

20 
M         

F         

21 
M         

F  9B09917  9B09930     

22 
M  9A96402       

F         

23 M  9A96415 9B09920 9A96487     
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F  9A96407 9A96463  9B24321    

F   9A96446      

24 
M         

F         

25 

M  9A96411     9B24369 9B30962 

F    9A96442 9A96442 9A96442 9A96442 9B24321 

F      9B24359  9A96462 

26 

M  9A96403 9A96403 9A96403 9A96403 9A96403 9A96456 9A96456 

M      9B24369 9B24354 9B24354 

F  9B09940    9B24321  9B30970 

27 
M         

F         

28 
M    9A96496     

F   9A96440  9B09930 9B09930   

29 
M    9A96481 9A96481    

F    9A96489 9A96489    

30 M 9B09920 9B09908  9B09908 9A96414 9A96414   
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F 9B09912 9B09912  9B09912 9B24322 9B24322   

F    9A96414     

31 
M         

F         

32 
M   9A96447      

F   9A96462      

33 
M         

F         

34 
M         

F         

35 
M      9B24376   

F         

36 
M 9B09926        

F No-ring 9A96405       

37 
M         

F         

38 M 9B09929 9B09929   9A96449 9A96449 9A96449 9B30964 
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F 9B09925    9A96405 9A96405 9A96405 9A96405 

39 
M        9B30961 

F  9B09939     9B30918 9B30960 

40 
M 9B09936 9B09937 9A96459 9A96483 9A96483    

F 9B09927 9B09927 9A96445 9A96445 9A96445    

41 
M  9A96416       

F         

42 
M    9A96485   9A96485  

F       9B30910  

43 
M 9B09937        

F     9B09927    

44 
M 9B09911 9B09911   9B09911 9B09911 9B09911  

F  9B09922   9B09922 9A96479 9A96479  

45 
M    9B09936   9B24327 9B30915 

F       9A96460 9B30966 

46 
M         

F         
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47 
M         

F         

48 
M         

F         

49 
M      9B24374   

F      9B24377   

50 
M 9B09907   9A96411     

F 9A96401   9A96451     

51 
M         

F      9B24358   

52 
M         

F         

53 
M         

F         

54 
M    9A96497   9B30919  

F         

55 M         
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F         

56 
M         

F         

57 

M       9B30912 9B30912 

M       9B30925  

F       9B30916 9B30916 

58 

M   9A96450      

F   9A96443 9A96482 9A96482    

F     9B24324    

F     9A96495    

59 

M     9B24327 9B24352 9B24352 9A96454 

M       9B30938 9B24352 

F      9B24357 9B24357 9B24357 

F       9B30930  

60 
M      9A96450   

F    9A96495     

61 M         
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F     9B24328 9B24328   

62 
M   9A96441 9A96441 9B24325   9B24325 

F   9A96444 9A96486 9B24323 9B24323  9B24323 

63 
M         

F         

64 
M   9A96454 9A96478  9A96478   

F   9A96439  9A96439 9A96439   

65 

M      9B24373 9B24373  

F       9B30921  

F       9B30917  

66 
M      9B09920   

F      9A96446   

67 

M     9B24329 9B24354 9B24361  

M      9B24363   

F       9A96401  

68 
M      9B24361 9A96403 9A96403 

F      9A96490 9A96490 9A96490 
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69 
M         

F         

70 
M         

F         

71 
M         

F         

72 
M      9B24370   

F         

73 
M         

F         

74 
M         

F         

75 
M         

F         

76 
M         

F         

77 M      9B24372   
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F         

78 
M         

F         

79 

M      9B24364  9B30965 

M        9B30968 

F      9B24367  9B30902 

80 
M      9B24371 9B24371 9B24371 

F      9B24366 9B30902 9B30963 

81 
M       9B30922  

F       9A96443  

2  
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Appendix Table 5 . Griffith et al.2002 Appendix Table 1  
family  species common name No. of % EPP No. of % EPP breeding 

    offspring offspring broods broods system 

Megapodiidae  Alectura lathami Australian brush turkey 65 27.7 10 . 5 

Phasianidae  Tetrao tetrix black grouse 66 0 11 0 5 
  Centrocercus urophasianus sage grouse 72 . 10 20 5 
  Lagopus lagopus willow ptarmigan 256 9.3 38 13.2 1 

Anatidae  Chen caerulescens lesser snow goose 80 5 23 13 1 
  Chen rossi Ross's goose 83 2.4 24 8.3 1 
  Branta leucopsis barnacle goose 153 0 72 0 1 

 
 Hymenolaimus 

malocorynchos blue duck 14 0 4 0 1 
  

Picidae  Melanerpes formicivorus acorn woodpecker 423 0 141 0 4 
  Picoides borealis red-cockaded woodpecker 80 1.3 44 9 4 

Dacelonidae  Dacelo novaeguineae laughing kookaburra 140 0 62 0 4 

Strigidae  Otus asio Eastern screech-owl 80 0 23 0 1 
  Athene noctua little owl 53 0 16 0 1 

Rallidae  Gallinula chloropus moorhen 68 0 13 0 1 
  Porphyrio porphyrio pukeko 73 0 12 0 4 
  Gallinula mortierii Tasmanian native hen 28 0 6 0 2, 3 

Scolopacidae  Actitis macularia spotted sandpiper 34 2.9 9 11.1 2 
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  Calidris maritima purple sandpiper 82 1.2 27 3.7 1 

family  species common name No. of % EPP No. of % EPP breeding 
    offspring offspring broods broods system 
  Phalaropus fulicaria red phalarope 70 8.6 18 33.3 2 
  Phalaropus tricolor Wilson's phalarope 43 0 15 0 1 
  Tryngites subruficollis buff-breasted sandpiper 164 . 47 40.4 5 

Jacanidae  Jacana jacana wattled jacana 235 1.3 74 3 2 

Charadriidae  Haematopus ostralegus oystercatcher 65 1.5 26 3.9 1 
  Charadrius morinellus Eurasian dotterel 44 4.6 22 9.1 1 
  Charadrius semipalmatus semipalmated plover 85 4.7 24 4.2 1 

Accipitridae  Buteo galapagoensis Galapagos hawk 22 0 10 0 4 

Falconidae  Falco columbarius merlin 47 0 18 0 1 
  Falco naumanni lesser kestrel 87 3.5 26 3.9 1 
  Falco sparverius American kestrel 89 11.2 21 9.5 1 
  Falco tinnunculus European kestrel 319 1.9 75 2.7 1 
  Falco eleonorae Eleonoras falcon 60 0 17 0 1 

Tyrannidae  Sayornis phoebe Eastern phoebe 76 11.8 20 20 1 

Thamnophilidae  Cercomacra tyrannina dusky antbird 15 0 9 0 1 

Maluridae 
 

 
Malurus cyaneus superb fairy wren 1307 71.6 40 95 4 

Meliphagidae  Manorina melanophrys bell miner 24 4.2 13 7.7 4 



 

115 

  Manorina melanocephala noisy miner 85 5.9 35 5.7 4 

family  species common name No. of % EPP No. of % EPP breeding 

    offspring offspring broods broods system 

  Notiomystis cincta stitchbird 34 35.2 10 80 1 

Pardalotidae  Sericonis frontalis white-browed scrubwren 137 12.4 51 23.5 4 

Eopsaltriidae 
 

 
Petroica australis New Zealand robin 62 0 37 0 1 

Laniidae  Lanius bucephalus bull-headed shrike 99 10.1 24 16.7 1 

  Lanius collurio red-backed shrike 19 5.2 6 16.7 4 

Vireonidae  Vireo olivaceus red-eyed vireo 19 57.9 7 57.1 1 

  Vireo solitarius blue-headed vireo 37 2.7 16 6.3 1 

Corvidae  Aphelocoma coerulescens Florida scrub-jay 139 0 . . 4 

  Aphelocoma ultramarina Mexican jay 142 1.4 52 4 4 

  Corvus monedula jackdaw 113 0.9 35 2.9 1 

  Grallina cyanoleuca Australian magpie lark 103 3 47 6 1 

Muscicpidae  Turdus grayi clay-colored robin 37 37.8 19 52.6 1 

  Luscinia svecica bluethroat 312 31.4 67 50.7 1 

  Ficedula albicollis collared flycatcher 459 15.5 79 32.9 1 

  Ficedula hypoleuca pied flycatcher 261 8.4 52 19.2 1 

  Oenanthe oenanthe wheatear 135 7.4 27 22.2 1 

  Sialia mexicana Western bluebird 207 18.8 51 45 4 
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  Sialia sialis Eastern bluebird 83 8.4 21 23.8 1 

family  species common name No. of % EPP No. of % EPP breeding 

    offspring offspring broods broods system 

Sturnidae  Sturnus vulgaris starling 154 9.1 36 30.6 1 

Certhidae 
  

Camphylorhynchus griseus 
 

bicolored wren 
 

222 2.3 99 . 4 

  Campylorhynchus nuchalis stripe-backed wren 69 1.5 22 4.6 4 

  Troglodytes aedon house wren 790 8.4 146 26.7 1 

  Thryothorus ludovicianus Carolina wren 84 0 23 0 1 

Paridae  Parus ater coal tit 158 25.3 20 75 1 

  Parus caeruleus blue tit 1960 10.9 219 40.2 1 

  Parus cristatus crested tit 136 11 20 30 1 

  Parus major great tit 3665 7.3 477 31 1 

  Parus montanus willow tit 112 0.9 24 4.2 1 

  Panurus biarmicus bearded tit 187 14.4 44 29.5 1 

  Parus atricapillus black-capped chickadee 359 8.9 58 29.3 1 

  Remiz pendulinus penduline tit 201 7 52 17.3 3 

Aegithalidae  Psaltriparus minimus bushtit 59 0 10 0 4 

Hirundinidae  Tachycineta albilinea mangrove swallow 97 15.5 31 25.8 1 

  Tachycineta bicolor tree swallow 707 54 144 77 1 

  Hirundo rustica barn swallow 305 28.2 72 . 1 
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  Progne subis purple martin 142 18.3 . . 1 

family  species common name No. of % EPP No. of % EPP breeding 

    offspring offspring broods broods system 

  Riparia riparia sand martin 167 14 45 36 1 

  Hirundo ariel fairy martin 203 14 70 20 1 

  Delichon urbica house martin 135 18.6 39 33.3 1 

Zosteropidae  Zosterops lateralis Capricorn silvereye 122 0 53 0 1 

Sylviidae  Acrocephalus arundinaceus great reed warbler 872 4.8 210 . 1 

  Acrocephalus paludicola aquatic warbler 410 38.5 93 71 5 

  Acrocephalus palustris marsh warbler 131 3.1 33 9.1 1 

  
Acrocephalus 
schoenobaenus 

sedge warbler 344 7.9 77 . 1 

  Acrocephalus seychellensis Seychelles warbler 55 38 45 40 4 

  Acrocephalus vaughani Henderson reed warbler 23 0 . . 2 

  Phylloscopus sibilatrix wood warbler 56 0 13 0 1 

  Phylloscopus trochilus willow warbler 274 17.2 46 . 1 

  Turdoides squamiceps Arabian babbler 186 0 44 0 4 

Nectaridae Nectarinia Nectarinia osea orange-tufted sunbird 88 23 25 36 1 

Passeridae  Passer domesticus house sparrow 1442 10.1 471 20.4 1 

  Anthus spinoletta water pipet 1052 5.2 258 12.4 1 

  Prunella collaris alpine accentor 110 0 38 0 2 
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  Prunella modularis dunnock 133 0.8 45 2.2 2, 3 

family  species common name No. of % EPP No. of % EPP breeding 

    offspring offspring broods broods system 

  Taeniopygia guttata zebra finch 82 2.4 16 8 1 

Fringillidae  Fringilla coelebs chaffinch 47 17 13 23.1 1 

  Carpodacus mexicanus house finch 119 8.4 35 14.3 1 

  Loxioides bailleui palila 20 0 12 0 1 

  Emberiza citrinella yellowhammer 123 37.4 32 68.8 1 

  Emberiza schoeniclus reed bunting 216 54.6 58 86.2 1 

  Calcarius pictus Smith's longspur 114 0.9 31 3.2 3 

  Passerculus sandwichensis savannah sparrow 160 23.1 45 40 1 

  Dendroica petechia yellow warbler 537 31.1 . . 1 

  Dendroica caerulescens black-throated blue warbler 413 23 117 34.2 1 

  Wilsonia citrina hooded warbler 356 26.7 119 35.3 1 

  Setophaga ruticilla American redstart 108 39.8 32 59.4 1 

  Geospiza scandens cactus finch 159 7.6 66 15.2 1 

  Cardinalis cardinalis Northern cardinal 37 13.5 19 15.8 1 

  Passerina cyanea indigo bunting 63 34.9 25 48 1 

  Agelaius phoeniceus red-winged blackbird 1255 28.1 68 41.2 1 

  Icterus galbula bullockii Bullock's oriole 202 32 48 46 1 

  Carduelis tristis American goldfinch 70 14.3 15 26.7 1 
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  Geothlypis trichas yellowthroat 139 22 41 49 1 

  Miliaria calandra corn bunting 44 4.6 15 6.7 1 

  Serinus serinus serin 139 9.4 47 14.9 1 

Breeding system 1: social monogamy or polygyny, 2: social polyandry, 3:social polygynandry, 4: cooperative breeder, 5:no 
social association  
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Appendix Table 6   

  
 

GMT  
   

 
BM 
(g) 

 
BM 
(g) 

   
BL 

(mm) 
BD 

(mm) 
HL 

(mm) 
TL 

(mm) 
WL 

(mm) 

20140830 20140808 0:10:02 133 9B20427 F 480 525 ○ ○ 47.2 10.3 98.5 50.9 320 

20140830 20140808 0:19:59 64 9B02710 F 580 520 ○ ○ 48.2 11.5 101.5 51.7 313 

20140830 20140808 0:30:02 103 9B21861 M 590 570 ○ × 51.7 11.8 105 53 330 

20140831 20140808 0:40:01 A 9B21863 F 500 560 ○ ○ 47.7 11 96 50.8 325 

20140831 20140808 0:50:02 B 9B21864 F 505 580 ○ △ 49.7 12.8 102.1 53.8 316 

20140831 20140808 1:00:01 C 9B21865 F 500  ×  47.7 11.3 98.8 50.3 308 

20140901 20140808 1:10:00 91 9B02717 M 625 555 ○ △ 50.3 12.1 102.2 54.5 316 

20140901 20140808 1:20:01 158 9B21880 M 550 565 ○ ○ 54 13 105.5 53.3 322 

20140901 20140808 1:30:00 150 9B12301 F 510 435 ○ ○ 48.3 11.2 96.7 51.4 318 

20140901 20140808 1:40:00 154 9B21867 F 465 470 ○ ○ 46 11.5 96.9 51 315 

20140901 20140808 1:49:59 146 9B20500 M 610 535 ○ △ 50.5 11 104 54 332 

20140902 20140808 1:59:59 A 9B21868 M 650 610 ○ ○ 52.2 13 101.9 53.6 320 

20140902 20140808 2:10:01 B 9B21869 M 650  ×  51.8 13.3 104.4 50 322 

20140903 20140808 2:20:02 153 9B21872 M 610 590 ○ ○ 51.8 13.5 104 55.5 317 

20140903 20140808 2:30:01 64 9B12281 M 580 640 ○ ○ 52.8 13.7 104 54.4 320 

20140903 20140808 2:49:59 65 9B02711 M 710 605 ○ ○ 49.6 13.5 104.5 53.6 328 

20140904 20140808 2:59:59 59 9B12271 M 515 620 ○ ○ 50.5 11.5 102.5 51.8 320 
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20140904 20140808 3:09:59 G 9B21876 M 670 575 ○ △ 52.3 13.1 106.6 54.1 323 

20140904 20140808 3:19:59 G 9B21877 F 575 505 ○ ○ 48.6 11.5 98.7 51.7 315 

20140904 20140808 3:30:01 B 9B21878 F 510 515 ○ ○ 58.3 10.6 99.1 50.6 320 

20140905 20140808 3:40:01 D 9B21879 F 540 550 ○ ○ 48 11.7 96.6 52.3 325 

20140905 20140808 3:50:02 C 9B31501 F 510 500 ○ ○ 48.4 11 98.8 53.8 330 

20140905 20140808 4:00:01 150 9B31504 M 530 600 ○ ○ 51.7 12 102 52.5 331 

20140909 20140808 4:10:02 104 9B20210 M 560  ×  51.5 12.5 105.2 56 319 

20140905 20140808 4:20:01 133 9B12341 M 560 630 ○ ○ 50.3 12.8 104.6 52 325 

20140906 20140808 4:30:02 146 9B21862 F 510 510 ○ ○ 49.6 11.7 97.5 51 330 

20140907 20140808 4:40:03 158 9B02757 F 490 490 ○ ○ 48.3 10 97.9 51.5 315 

20140908 20140808 4:50:02 F 9B31510 M 550 600 ○ ○ 50.9 12.8 102.2 52 315 

20140909 20140808 5:10:02 65 9B12250 F 495 510 ○ × 49.9 11 97.7 54.6 325 

20140910 20140808 5:40:01 104 9B21873 F 490 615 ○ △ 48 11 98.4 53.5 320 

20140907 20140808 5:50:01 98 9B20497 M 510  ×  53.2 12.4 104.4 53.1 310 

20140907 20140808 6:00:03 91 9B20211 F 490  ×  47 11.1 97.3 52 314 

20140907 20140808 6:10:01 153 9B20153 F 540  ×  47.5 11.4 99.7 53.5 320 

20140907 20140808 6:20:00 154 9B21866 M 575  ×  49 12.7 104 53 318 

20140907 20140808 7:00:01 E 9B02780 M 580 590 ○ ○ 48.5 12.4 99.7 56.9 350 

20140907 20140808 7:10:00 F 9B20479 F 470 480 ○ ○ 47.4 11 91.7 49.3 320 

20140907 20140808 7:20:00 D 9B20480 M 560 640 ○ ○ 53 12.9 104.4 53.9 320 

20140907 20140808 7:40:06 98 9B02749 F 510  ×  46.9 11.4 95.6 50.2 310 
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20140909 20140808 8:39:59 59 9B12264 F 530  ×  45.9 12 97.1 51.4 314 

20140909 20140808 9:00:01 C 9B21804 M 580 660 ○ ○ 51.7 11.9 105 55.3 330 

20150903 20150825 2:00:03 F 9B20479 F 500 525 ○ ○ 47 11.2 96.6 49.4 316 

20150903 20150825 2:10:00 F 9B31510 M 530 600 ○ △ 51.7 12.4 105.1 51.9 317 

20150903 20150825 2:19:58 C 9B31501 F 520 540 ○ ○ 48.2 11.6 96.9 53.4 316 

 20150825 2:30:00 D 9B20480 M 580 565 ○ ○ 54.1 13.1 105.6 54 318 

20150907 20150825 2:39:58 A 9B21863 F 525 495 ○ ○ 47 11 95 49.5 323 

20150908 20150825 2:50:00 145 9B31502 M 650  ×  52.1 12.6 103.6 55.3 323 

20150908 20150825 3:09:59 120 9B20420 M 610 600 ○ ○ 53.9 12.5 106.4 53.2 323 

20150908 20150825 3:20:10 89 9B20165 M 515 565 ○ ○ 52 13 108.6 53.5 325 

20150908 20150825 4:00:10 86 9B20412 M 540 595 ○ ○ 49.8 10.9 103.9 54.9 310 

20150927 20150825 4:10:06 94 9B31540 M 590 710 ○  51.2 12.6 105.4 52.4 323 

20150908 20150825 4:49:58 91 9B02717 M  570 
○ 

△ 48.6 12.9 102.9 54.7 320 

20150909 20150825 4:59:57 57 9B12268 M - 585 ○ ○ 53 12.1 104.8 52.2 327 

20150909 20150825 5:10:06 A 9B21868 M - 625 ○ ○ 52.7 12.7 106.2 55.9 320 

20150909 20150825 5:10:06 59 9B12271 M 615 525 ○ △ 51.5 13.4 104.5 50.7 317 

20150911 20150825 5:19:59 C 9B21804 M 605 530 ○ △ 51.5 11.5 103.4 56.1 320 

20150911 20150825 5:19:59 142 9B21820 F 495 475 ○ △ 47.6 10.9 97.6 51.5 325 

20150911 20150825 5:39:59 73 9B12282 M 625 600 ○ ○ 51.7 13.2 103.1 53.2 320 

20150911 20150825 5:39:59 95 9B12270 M - 640 ○ ○ 53.3 14.8 106.2 52.8 345 
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20150911 20150825 5:49:59 123 9B12274 F 600 550 ○ ○ 48.7 11.7 98.3 50.8 315 

20150911 20150825 5:49:59 64 9B12281 M 580 605 ○ ○ 51.2 13.4 105 55.2 318 

20150912 20150825 6:09:59 G5 9B12247 F 590  ×  48.1 10.3 100.5 51.2 322 

20150912 20150825 6:09:59 133 9B20427 F 475 470 ○ ○ 48.7 11.1 96.8 50.7 317 

20150912 20150825 6:19:59 121 9B20404 F 460 530 ○ ○ 49.9 11.4 101.7 53.4 305 

20150912 20150825 6:19:59 103 9B21814 F - 475 ○ △ 47.5 11.5 97.5 51.3 313 

20150912 20150825 6:29:58 64 9B02710 F 505 500 ○ ○ 48 11.7 101 51.7 310 

20150912 20150825 6:29:58 133 9B12341 M 620 575 ○ △ 51.1 13.3 104 51.5 315 

20150913 20150825 6:39:59 G4 9B34725 F -  ×  49.4 10.6 97.5 50.2 322 

20150913 20150825 6:39:59 65 9B02711 M 580  ×  49.6 13 104 54.1 320 

20150913 20150825 6:49:59 59 9B20039 F 490  ×  - - - - - 

20150913 20150825 6:49:59 86 9B20495 F - 540 ○ ○ 48.5 11.7 101.4 51.1 324 

20150927 20150825 6:59:59 91 9B20040 F 515 490 ○ ○ 46.9 10 97 57 313 

20150913 20150825 6:59:59 163 9B31549 F 530 465 ○ ○ 48.8 10 100.7 50 303 

20150913 20150825 7:09:58 53 9B20137 M 520 550 ○ ○ 50.9 13.4 103.9 52.1 325 

20150913 20150825 7:19:59 D 9B21879 F 550 560 ○ △ 48.5 12.3 98.8 51.6 322 

20150914 20150825 7:19:59 G8 9B20447 M 620  ×  53.5 11.8 106.3 52.7 325 

20150914 20150825 7:29:59 111 9B12294 F 540  ×  51.6 12.1 101.7 53 319 

 20150825 7:29:59 109 9B20050 M - 570 ○ △ 52.5 12.72 105.1 53.22 325 

20150914 20150825 7:39:59 62 9B02756 M 660 600 ○ ○ 56 12.8 109.5 53.1 331 

20150914 20150825 7:39:59 107 9B20043 F - 515 ○ △ 49.8 11.2 100.2 51.4 311 
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20150914 20150825 4:08:15 80 9B20167 M - 675 ○ △ 55.4 12.9 106.4 52.1 320 

20150927 20150825 4:11:15 65 9B12250 F 640  ×  49.3 11.5 100 53.3 320 

20150914 20150825 4:12:08 78 9B12283 F 475 550 ○ △ 48.6 11.5 97.2 51.5 315 

20150914 20150825 4:12:48 160 9B31553 F 490 480 ○ △ 48.7 12.2 99.4 51.4 317 

20150915 20150825 4:13:28 80 9B20047 F 460 485 ○ △ 48.7 11.6 100.6 51 310 

20150915 20150825 4:14:08 107 9B20422 M 555 610 ○ △ 54.6 13.6 106.9 53.4 326 

20150924 20150825 4:18:58 95 9B02774 F 620 530 ○ △ 47.7 11.6 99.3 52.5 315 

20150915 20150825 4:19:45 121 9B12272 M 530  ×  50.7 11.8 100.9 54.5 305 

20150915 20150825 4:20:37 92-93 9B02742 M 560  ×  51 12.5 104.4 50.3 335 

20150915 20150825 4:28:14 57 9B02708 F 495 540 ○ △ 48.5 11.1 97.6 53.3 370 

20150916 20150825 4:29:15 66 9B12218 M 600 660 ○ △ 51.7 13 107 55 310 

20150923 20150825 4:31:37 G5 9B34727 M 680  ×  52 13.8 106 54.8 325 

20150924 20150825 4:39:11 123 9B12277 M 570  ×  51.1 12.2 101.8 53.3 325 

20150925 20150825 4:40:57 160 9B20279 M 590  ×  50.4 12.2 102.7 52.4 315 

20150926 20150825 4:43:05 142 9B20092 M 610 680 ○ △ 49.7 12.9 104.4 53 334 

20150926 20150825 4:44:56 111 9B20175 M 655  ×  - - - - - 

20150927 20150825 4:46:05 163 9B31547 M 605 620 ○ △ 51.6 13.5 105 53.6 322 

20150927 20150825 4:53:00 120 9B20421 F - 525 ○ △ 45.7 15.6 95.5 50.8 340 

20150927 20150825 4:54:30 103 9B21861 M 575 605 ○ △ 51.7 12.7 104.9 52.5 320 

20160902 20160828 1:10:00 A 9B21863 F 495  ×  47.8 11.1 97 50.2 318 

20160905 20160828 1:20:00 E 9B02780 M - 595 ○ ○ 48.5 12.4 99.7 56.9 350 
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20160902 20160828 1:30:00 F 9B31510 M -  ×  51.7 12.4 105.1 51.9 317 

20160902 20160828 1:39:59 G 9B21877 F - 570 ○ ○ 48.6 11.5 98.7 51.7 315 

20160902 20160828 1:50:00 B 9B21864 F 580 540 ○ ○ 49.7 12.8 102.1 53.8 316 

20160907 20160828 2:00:01 57 9B02708 F 520 550 ○ ○ 48.5 11.1 97.6 53.3 370 

20160903 20160828 2:10:00 C 9B21804 M -  ×  51.5 11.5 103.4 56.1 320 

20160905 20160828 2:20:00 D 9B20480 M - 560 ○ ○ 54.1 13.1 105.6 54 318 

20160905 20160829 0:59:58 A 9B21868 M - 650 ○ ○ 52.7 12.7 106.2 55.9 320 

20160906 20160829 1:30:00 D 9B21879 F - 650 ○ ○  48.5 12.3 98.8 51.6 322 

20160906 20160829 1:50:00 67 9B21813 F 520  ×  - - - - - 

20160908 20160829 4:00:00 163 9B31547 M 710  ×  51.6 13.5 105 53.6 322 

20160907 20160829 4:40:00 64 9B12281 M 570  
○ 

5  
 51.2 13.4 105 55.2 318 

20160909 20160829 4:50:00 107 9B20043 F 515 600 ○ ○  49.8 11.2 100.2 51.4 311 

20160907 20160829 5:00:00 E 9B21815 F -  ×  - - - - - 

20160909 20160829 5:10:03 F 9B20479 F 525  ×  47 11.2 96.6 49.4 316 

20160907 20160829 6:40:05 95 9B12270 M 600 650 ○ ○ 53.3 14.8 106.2 52.8 345 

20160909 20160829 6:50:00 107 9B20422 M 610 540 ○ ○ 53.6 13.6 106.9 53.4 326 

20160917 20160829 7:00:00 95 9B02774 F -  ×  47.7 11.6 99.3 52.5 315 

20160911 20160830 4:20:00 163 9B31549 F 470  ×  48.8 10 100.7 50 303 

20160909 20160830 4:30:00 C 9B30501 F 540 520 ○ ○ × 48.2 11.6 96.9 53.4 316 

20160914 20160830 4:40:00 80 9B20167 M 610  ×  55.4 12.9 106.4 52.1 320 
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20160910 20160830 5:10:04 133 9B02772 M 590 600 ○ ○  52 12.2 104 53.5 345 

20160912 20160830 5:20:00 120 9B20421 F 450  ×  45.7 15.6 95.5 50.8 340 

20160912 20160830 5:29:59 103 9B21861 M 605  ×  51.7 12.7 104.9 52.5 320 

20160911 20160830 5:39:58 158 9B02757 F 485 480 ○ ○ 48.3 10 97.9 51.5 315 

20160912 20160830 5:50:00 65 9B02790 F 560  ×  - - - - - 

20160916 20160830 9:50:00 G 9B21876 M 610 695 ○ ○ 52.3 13.1 106.6 54.1 323 

20160912 20160830 10:00:00 150 9B31504 M 615  ×  51.7 12 102 52.5 331 

20160912 20160830 10:30:00 65 9B02756 M 620 660 ○ ○ 56 12.8 109.5 53.1 331 

20160912 20160830 10:39:58 86 9B20412 M 560  ×  49.8 10.9 103.9 54.9 310 

20160912 20160830 12:00:00 104 9B30489 M 545 575 ○ ○ - - - - - 

20160912 20160830 12:20:00 104 9B21873 F 490 510 ○ ○  48 11 98.4 53.5 320 

20160912 20160830 12:29:59 64 9B02710 F 495  
○ 

5  
 48 11.7 101 51.7 310 

20160913 20160830 12:59:59 160 9B31553 F 490  ×  48.7 12.2 99.4 51.4 317 

20160912 20160830 13:09:59 103 9B21814 F 450 530 ○ ○ 47.5 11.5 97.5 51.3 313 

20160913 20160830 13:40:03 78 9B12283 F 525 580 ○ ○ 48.6 11.5 97.2 51.5 315 

20160912 20160830 13:50:00 78 9B20355 M 535 590 ○ ○ - - - - - 

20160912 20160830 14:00:01 80 9B24047 F 450 490 ○ ○ - - - - - 

20160913 20160830 14:10:01 53 9B20137 M 665  ×  50.9 13.4 103.9 52.1 325 

20160913 20160913 8:19:59 55 9B31503 M 605 490 ○ ○ - - - - - 

20160915 20160913 8:22:37 57 9B12268 M 540 565 ○ △ 53 12.1 104.8 52.2 327 
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20160913 20160913 8:23:39 55 9B20052 F 515 500 ○ △ - - - - - 

20160915 20160913 8:21:32 86 9B20495 F 500 630 ○ △ 48.5 11.7 101.4 51.1 324 

20160915 20160914 10:39:30 133 9B20427 F 415  ×  48.7 11.1 96.8 50.7 317 

20160915 20160914 10:40:39 67 9B12218 M - 630 ○ ○ 51.7 13 107 55 310 

20160915 20160914 10:42:49 158 9B21880 M 550 630 ○ ○ 54 13 105.5 53.3 322 

20160916 20160914 18:25:20 120 9B20420 M 590 680 ○ ○ 53.9 12.5 106.4 53.2 323 

20160917 20160916 5:46:29 B 9B34845 M 620  ×  - - - - - 

20160921 20160916 5:47:29 150 9B12301 F 490  ×  48.3 11.2 96.7 51.4 318 

 


