A/black-headed_gull/Netherlands/75/2008(H16N3)2008.533
. A/black-headed_gull/Netherlands/61/2008(H16N3)2008.533
F|g u re 82 A/black-headed_gull/Netherlands/59/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/69/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/76/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/63/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/62/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/90/2008(mixed)2008.533
A/black-headed_gull/Netherlands/85/2008(H16N3)2008.533
NA A/black-headed_gull/Netherlands/57/2008(H16N3)2008.533
a = , A/black-headed_gull/Netherlands/60/2008(H16N3)2008.533
posterior A/black-headed_gull/Netherlands/50/2008(H16N3)2008.533
A/black-headed gull/Netherlands/31/2008(mixed)2008.511
A/black-headed_gull/Netherlands/78/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/82/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/84/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/58/2008(mixed)2008.533
A/black-headed_gull/Netherlands/81/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/79/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/80/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/72/2008(H16N8)2008.533
A/black-headed_gull/Netherlands/77/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/53/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/91/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/89/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/92/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/29/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/26/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/46/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/28/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/33/2008(H16N3)2008.511
A/black-headed gull/Netherlands/36/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/56/2008(H16N3)2008.533
A/black-headed gull/Netherlands/32/2008(mixed)2008.511
A/black-headed_gull/Netherlands/54/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/45/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/27/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/40/2008(H16N3)2008.511
A/black-headed gull/Netherlands/41/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/47/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/42/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/34/2008(mixed)2008.511
— A/black-headed_gull/Sweden/74340/2008(H16N3)2008
—_— A/black-headed_guII/Netherlands/114/2012éH16N3§2012.552

A/black-headed_gull/Netherlands/107/2012(H16N3)2012.546
‘E'::—Ei Alblack-headed._gull/Sweden/87533/2009(H16N3)2009.573

A/black-headed_gull/Iceland/713/2010(H16N3)2010.699
—_— Algreat_black-headed gull/Ningxia/2/2018(H16N3)2018.885

Algreat_black-headed gull/Ningxia/1/2018(H16N3)2018.885
A/duck/Hokkaido/WZ82/2013(H16N3)2013
A/black-headed_gull/Netherlands/37/2011(H16N3)2011.572

A/black-headed_guII/NetherIands/?/ZOllEH16N3;2011.468
A/black-headed_gull/Netherlands/6/2011(H16N3)2011.468
A/black-headed_guII/NetherIands/28/20112H16N3 2011.485
A/black-headed gull/Netherlands/29/2011(H16N3)2011.485
A/black-headed_gull/Netherlands/93/2012(H16N3)2012.541
A/black-headed_gull/Netherlands/9/2010(H16N3)2010.551
A/black-headed_gull/Netherlands/14/2010(H16N3)2010.551
A/European_herring_gull/Netherlands/1/2010(H16N3)2010.962
A/black-headed_gull/Netherlands/22/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/17/2009 H13N3;2009.534
A/black-headed_gull/Netherlands/14/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/26/2009(H16N3)2009.553
I I A/black-headed_gull/Netherlands/12/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/20/2009(mixed)2009.534
A/black-headed_gull/Netherlands/19/2009(H16N3)2009.534
A/black-headed gull/Netherlands/15/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/23/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/101/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/98/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/99/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/100/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/16/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/24/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/21/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/25/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/28/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/10/2009(mixed)2009.534
A/black-headed_gull/Netherlands/35/2009(H16N3)2009.518
— A/black-headed_gull/Netherlands/11/2010(H16N3)2010.551
A/black-headed_gull/Netherlands/3/2010(H16N3)2010.531
A/black-headed_gull/Netherlands/32/2009(H16N3)2009.518
Algreat_black-backed gull/Netherlands/1/2008(H16N3)2008.511
A/Black-headed_Gull/Netherlands/08016893/2008(H16N3)2008.617
A/black-headed gull/Netherlands/8/2011(H13N3)2011.468
A/black-headed_gull/Netherlands/33/2011(H16N3)2011.485
A/black-headed_gull/Netherlands/11/2011 H16N3%2011.468
A/black-headed:guII/NetherIands/Sl/ZOlléH16N3 2011.485
A/black-headed_gull/Netherlands/16/2011(mixed)2011.468
—_— ] A/black-headed_gull/Netherlands/1/2011(H16N3)2011.468
A/black-headed_guII/NetherIands/ZZ/ZOlliH16N3)2011.468
A/black-headed_gull/Netherlands/30/2011(H16N3)2011.485
A/black-headed_guII/NetherIands/13/2011iH16N3)2011.468
A/black-headed_gull/Netherlands/34/2011(H16N3)2011.485
A/Black-Headed_Gull/Utluk/2-2-08/2011(H16N3)2011.583
A/black_headed_%uII/MongoIia/1756/2006(H16N3)2006.686
g A/black-headed_gull/Netherlands/8/2007 H16N3§2007.507

1

0.0021

£

?x

Alblack-headed_gull/Netherlands/3/2007(H16N3)2007.507
A/black-headed_gull/Netherlands/1/2007 mixed§2007.507

EE A/black-headed_gull/Netherlands/5/2007(mixed)2007.507
A/European_herring_gull/Netherlands/5/2006(H16N3)2006.123

1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020



A/common_goldeneye/Wisconsin/170S5294/2017(H11N9)2017.860

A/Cinnamon_Teal/California/D1715700/2017(mixed)2017.888
A/American_green-winged_teal/Missouri/170S3212/2017(H3N8)2017.688

A/bufflehead/Wisconsin/170S5788/2017(H4N8)2017.863
A/mallard/Kentucky/AH00729354/2016(H7N3)2016.126

A/blue-winged_teal/Texas/Al11-3407/2011(H3N8)2011.710
@ A/blue-winged_teal/Texas/Al11-3220/2011(H3N8)2011.710

A/blue-winged_teal/Texas/Al11-3766/2011(H3N8)2011.710
= — A/blue-winged_teal/Guatemala/CIP049H102-23/2011(mixed)2011.860
_ A/common_goldeneye/lowa/3192/2009(H11N9)2009.849
posterior A/mallard/lowa/3193/2009(H11N9)2009.849
1 A/mallard/Illinois/3051/2009(H11N3)2009.792
A/blue-winged_teal/Wisconsin/2720/2009(H3N2)2009.792
A/mallard/Illinois/3048/2009(H11N2)2009.792
E=—— A/mallard/Interior_Alaska/6MP0905/2006(H10N9)2006.625
A/northern_pintail/Interior_Alaska/6MP0792/2006(H2N3)2006.605
A/green-winged_teal/Interior_Alaska/6MP1077/2006(H3N8)2006.633
A/mallard/Interior_Alaska/6MP0038BR2/2006(H2N3)2006.608
A/mallard/Interior_Alaska/7MP1718/2007(H4N5)2007.708
A/northern_pintail/Interior_Alaska/7TMP1067R1/2007(H4N5)2007.704
o~ A/mallard/Interior_Alaska/1/2007(H4N5)2007.679
A/northern_shoveler/Interior_Alaska/1/2007(H12N5)2007.848
A/northern_shoveler/Interior_Alaska/7MP1033/2007(H3N8)2007.696
A/northern_shoveler/Interior_Alaska/7MP1766/2007(H3N8)2007.674
S—— A/mallard/Washington/44256-527/2006(H11N9)2006.852
A/mallard/Interior_Alaska/6MP0984/2006(H7N3)2006.630
A/mallard/Alaska/44187-130/2006(H7N3)2006.630
A/northern_pintail/Interior_Alaska/6MP0964/2006(H3N8)2006.625
A/mallard/Alaska/312/2005(mixed)2005.608
— A/pintail/Alaska/102/2005(H12N5)2005.603
Alpintail/Alaska/20/2005(H12)2005.603
A/northern_pintail/Interior_Alaska/8BM2987/2008(H8N4)2008.626
A/northern_pintail/Interior_Alaska/8BM3088/2008(H8N4)2008.628
A/northern_pintail/Interior_Alaska/8BM2974/2008(H12N5)2008.626
A/mallard/Interior_Alaska/8BM2714/2008(H8N4)2008.617
0.0043 A/mallard/Interior_Alaska/8BM2841/2008(H8N4)2008.620
A/mallard/Interior_Alaska/8BM3327/2008(H8N4)2008.634
A/mallard/Interior_Alaska/8BM3584R1/2008(H8N4)2008.702
A/northern_pintail/Interior_Alaska/8BM3041/2008(H8N4)2008.626
A/mallard/Interior_Alaska/8BM3039/2008(H8N4)2008.626
A/northern_pintail/Interior_Alaska/8BM3091/2008(H8N4)2008.628
=== 4 A/northern_pintail/Interior_Alaska/8BM3137/2008(H8N4)2008.628
A/northern_pintail/Interior_Alaska/8BM3284R1/2008(N4)2008.634
A/northern_pintail/Interior_Alaska/8BM3359/2008(N4)2008.634
A/northern_pintail/Interior_Alaska/8BM3177/2008(H8N4)2008.631
A/northern_pintail/Interior_Alaska/8MP0469/2008(H8N4)2008.606
= A/mallard/Interior_Alaska/8MP0457R1/2008(H8N4)2008.607
A/northern_pintail/Interior_Alaska/8BM3700/2008(H3N8)2008.735
A/swan/BC/2045/2008(H5N2)2008.440

A/bufflehead/North_Carolina/NC6412-125/2005(H4N8)2005.967
—_— ' Alwhite-winged_scoter/Maryland/301/2005(H4N6)2005.926
A/duck/Minnesota/462960-2/2006(H5N2)2006

A/pintail/Alberta/21/2006(H1N1)2006.559
A/green-winged_teal/Interior_Alaska/6MP0909/2006(H3N8)2006.625
A/mallard/Interior_Alaska/6MP0124/2006(H3N8)2006.605
A/mallard/Interior_Alaska/6MP0160AR1/2006(H3N8)2006.611
A/mallard/Interior_Alaska/6MP0155/2006(H3N8)2006.608
A/northern_shoveler/Interior_Alaska/6MP1339/2006(H3N8)2006.688
A/mallard/Interior_Alaska/7MP1700/2007(H3N8)2007.677
A/American_wigeon/Interior_Alaska/7TMP1726/2007(H3N8)2007.671
A/northern_shoveler/Interior_Alaska/7MP1667/2007(H3N8)2007.668
A/mallard/Interior_Alaska/7MP0510/2007(H3N6)2007.682
A/American_green-winged_teal/Alaska/14258/2006(H4N6)2006.625
A/northern_pintail/Interior_Alaska/8BM3658/2008(H4N6)2008.729
A/American_green-winged_teal/Alaska/11508/2006(H10N6)2006.592
A/northern_shoveler/Interior_Alaska/9BM12314R0/2009(H4N6)2009.668
A/northern_shoveler/Washington/44249-700/2006(H10N1)2006.860
A/northern_pintail/Alaska/782/2012(H3N8)2012.759
A/American_green-winged_teal/Alaska/137916/2009(H3N8)2009.712
A/northern_pintail/Interior_Alaska/10BM12603R0/2010(H3N8)2010.616
A/mallard/Oregon/44221-105/2006(H3N6)2006.783
EE A/northern_pintail/Alberta/265/2007(H4N6)2007.589
A/mallard/Alberta/330/2007(H4N6)2007.655
_Eg Alenvironment/Maryland/1655/2006(H4N6)2006.600
A/ruddy_turnstone/New_Jersey/Al06-582/2006(H6N7)2006.392
Alemperor_goose/Alaska/44063-029/2006(H2N1)2006.394

(b)-PB2

Alkelp_gull/Chile/C27733/2017(H13N8)2017.474
A/black_skimmer/Chile/C20100/2016(H13N9)2016.948
A/black_skimmer/Chile/C20057/2016(H13N8)2016.948
EE Allaughing_gull/Delaware_Bay/458/2018(H13N6)2018.386

Allaughing_gull/Delaware_Bay/451/2018(H13N6)2018.386
A/black-tailed_gull/Weihai/115/2016(H13N2)2016.989
A/black-tailed_gull/Weihai/17/2016(H13N8)2016.989
—_—,——— ] A/Duck/China/Weihai/2017(H13N8)2017.329
Algreat_black-headed_gull/Ningxia/1/2018(H16N3)2018.885
Algreat_black-headed_gull/Ningxia/2/2018(H16N3)2018.885
—— A/swan/East_China/SD588/2015(H13N8)(H13N8)2015.984
A/glaucous-winged_gull/Southeastern_Alaska/10JR01700R0/2010(H16N3)2010.685

. EE A/glaucous-winged_gull/Southeastern_Alaska/10JR01681R0/2010(H16N3)2010.685
‘ A/glaucous-winged_gull/Southeastern_Alaska/10JR01811R0/2010(H16N3)2010.688

A/black-headed_gull/Kamchatka/007/2015 (H13N6)2015.718
A/glaucous-winged_gull/Southcentral_Alaska/11JR02474/2011(H13N6)2011.658
A/glaucous-winged_gull/Southcentral_Alaska/9JR0738R1/2009(H13N6)2009.629
A/glaucous-winged_gull/Southcentral_Alaska/9JR0747R1/2009(H13N6)2009.629
Al/glaucous-winged_gull/Southcentral_Alaska/9JR0781R1/2009(H13N6)2009.629
A/glaucous-winged_gull/Southcentral_Alaska/9JR0769R1/2009(H13N6)2009.629
A/glaucous-winged_gull/Southcentral_Alaska/9JR0691R1/2009(H13N6)2009.627
Alglaucous-winged_gull/Southeastern_Alaska/9JR0822R0/2009(H13N6)2009.630
A/glaucous-winged_gull/Southcentral_Alaska/9JR0783R1/2009(H16N3)2009.629
Al/duck/Hokkaido/W189/2006(H13N6)2006.814

A/glaucous_gull/Wisconsin/486108-4/2007(H5N9)2007
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A/duck/Hokkaido/W144/2017
A/duck/Hokkaido/W151/2017
Alduck/Hokkaido/W154/2017(H3N2)2017.816
—— A/duck/Hokkaido/W103/2017(H5N2)2017.816
Alduck/Aichi/231001/2016(H8N4)2016.795
A/whooper_swan/Ibaraki/081104/2016(H6N8)2016.888
=f Alduck/lbaraki/99/2016(H11N9)2016.951
& A/duck/Ibaraki/F99/2016(H11N9)2016.951
Alduck/Ibaraki/104/2016(H1N1)2016.951
A/duck/Jiangsu/SE0261/2018(H5N3)2018.022
A/duck/Gunma/2/20163H3N3 016.760

H3N2
H3N2

2017.816
2017.816

(c)-PA i

posterior
1

A/duck/Gunma/1/2016(H3N8)2016.760

=f Al/duck/Ibaraki/109/2016(H1N1)2016.951
~A/duck/Ibaraki/108/2016(H1N1)2016.951

Alduck/Shiga/250302/2016(H1N1)2016.164

—— Algreat_black-headed_gull/Ningxia/1/2018(H16N3)2018.885
) —_— A/Sgreat black-headed %uII/NlngX|a/2/2018 H16N3)2018.885
A/black-tailed gull/Weihai/11 2016§H13N2 2016.989
A/Duck/China/Weihai/2017(H13N8)2017.329
A/black-tailed_gull/Weihai/17/2016(H13 822016.989
Alenvironment/Kamchatka/117/2016(H13N8)2016.749
A/enwronment/Kamchatka/24/2016g)H13N8 2016.331

Alenvironment/Kamchatka/23/2016(H13N8)2016.331
Al/duck/Kyoto/260112/2016(H1N1)2016.000
=F Alduck/lbaraki/107/2016(H7N7)2016.951
Al/duck/Ibaraki/102/2016(H7N7)2016.951
A/duck/Kyoto/261007/2015(H6N1)2015.748

Al/duck/Hokkaido/15/2015(H3N8)2015.770
% A/duck/Hokkaido/12/2015(H3N8)2015.770

A/duck/Hokkaido/14/2015(H3N8)2015.770

Al/duck/Hokkaido/13/2015(H3N8)2015.770

Al/duck/Hokkaido/17/2015(H3N8)2015.781
A/duck/Ibaraki/1/2015(H7N2)2015
A/Anser_fabalis/China/Anhui/L9/2014(H6N2)2014.973
A/Anser_fabalis/China/Anhui/L63/2014(H6N2)2014.973
A/Anser_fabalis/China/Anhui/L144/2014(H6N1)2014.973
AIW|Id_bl_rd/Korea/SK1_4/2014(H1N|9201 .918
Al/Anseriformes/Anhui/L259/2014(H1N1)2014.973
A/Anseriformes/Anhui/L25/2014 1N12 014.973
A/Anser_fabalis/China/Anhui/S45/2014(H6N2)2014.973
AlAnser_fabalis/China/Anhui/S104/201 H6N2§2014.973

A/Anser_fabalis/China/Anhui/S148/2014(H6N2)2014.973

A/Anser_Tformes/Anhu_|/83/2014§H1N1 2014.97

A/Anseriformes/Anhui/S107/20 4$H1 1)2014.973
Alduck/Bangladesh/2704 /2015%H7N12015.940

A/duck/Bangladesh/26980/2015(H7N9)2015.940
0.0234 A/duck/Bangladesh/26992/2015(H7N9)2015.940
e | A/duck/Viet_Nam/HN-2632/2016(H3)2016.109

—— A/Environment/Fujiansanyuan/08/2017(H5N6)2017.984
. . . A/Fujian_-Sanyuan}21099 2017 H5N6)2§)17.9 1

A/env_lronment/Kagoshima/K -ngr-E/2018 (H4N6)2018.134
i ) _ Alduck/Akita/51019/2017(H5N3)2017.819
. - Alduck/Viet Nam/HN-2634/2016§H6N6)2016.109

A/duck/Vietnam/LBM814/2015(H3N8)2015.858
Alduck/Viet_Nam/HN-2666/2016(mixed)2016.183
Alduck/Viet_Nam/HN-2676/2016(mixed)2016.183
A/duck/Viet_Nam/HN-2677/2016(mixed)2016.183
Alduck/Viet_Nam/HN-2672/2016(mixed)2016.183
Alduck/Viet_Nam/HN-2671/2016(mixed)2016.183
A/muscovy_duck/Vietham/LBM838/2015(H6N1)2015.934
A/muscovy_duck/Vietnam/LBM811/2015(H6N6)2015.858
A/duck/Viet_Nam/HN-2515/2015(H6N1)2015.814
Al/duck/Tottori/311018/2015(H3N6)2015.748
A/duck/India/12CL22/2015(H6N2)2015.962
Al/duck/Kagoshima/46-04/2014(H5N3)2014.915

A/swan/Hokkaido/481102/2017(H4N6
A/swan/Hokkaido/481107/2017(H4N6
] A/swan/Hokkaido/481103/2017(H4N6
A/swan/Hokkaido/481109/2017(H4N6
Alduck/Hokkaido/X9/2016(H8N4)2016.967

A/duck/Hubei/ZYSYG14/2015)§H6N2§2015.888

2017.907
2017.907
2017.907
2017.907

Alduck/Hubei/ZYSYG15/2015(H6N2)2015.888
A/duck/Hubei/ZYSYG1/2015( 015.888

6N2
A)duck/Guangxi/SlO?12/2018(H5N3)2018.175
A/black-necked_crane/Zhaotong/ZT-12/2013(H1N2)2013.874

. Alduck/Bangladesh/33137/2017(H3N2)2017.551
A/mallard/Dalian/DZ-137/2013(H13N6)2013.748

] £ A/mallard/Tumuji/TMJ-748/2013(H6N2)2013.748
A/malIard/Beljlnﬁ/21/2011 H4N6)2011.186

allard/Republic_of Geor ia/13/2011(H6N232011.901

/duck’Saga/411005/2012(H11N2)2012.749

A/teaI/Tc()jguchin/1_157/2016 H6N1)2016.672
A/mallard/Toguchin/1154/2016(H6N1)2016.672
Alteal/Toguc |n/1156/2016EH6N1320 6.672

Alteal/Toguchin/1153/2016(H6N1)2016.672
A/duck/Bangladesh/24697/201 ;H15N9 2015.142

A/duck/Bangladesh/24704/2015(H15N9)2015.142
Alduck/Bangladesh/25891/2015(H4N6)2015.520
A/black-tailed_godwit/Bangladesh/24734/2015(H7N5)2015.142

—_——— Alduck/Bangladesh/33676/2017(H4N6)2017.740
A/gadwall/Chany/9

_ 7/2016(H6N8)2016.691
Alpink-footed_goose/lceland/0987/2011(H6N8)2011.833

Algreylag _goose/lceland/0926/2011(H6N8)2011.833

Algreylag_goose/Iceland/0921/2011(H6N8)2011.833

A/greylag_goosellceland/0911/2011§H6N§}2011.833

Alduck/Shimane/321017/2015(H3N8)2015.748

Algreylag_goose/Iceland/0961/2011(H6N8)2011.833
wild_goose/Dongting/C1037/2011(H12N8)2011.858

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020



(d)-NP

posterior
1

0.0021

Alglaucous-winged_ B
A/glaucous-winged_gull/Southcentral_Alaska/15MB01776/2015(H13N6

A/gilaucous-winged_gull B
Alglaucous-winged_gull/Southcentral Alaska/15M801632/2015é 13N6)2015.647
glaucous-winged_ guII/AIaska/UGAT15-6732/201)5(A12015.71

Alenvironment/Kamchatka/24/2016(H13N

2015.666

gull/Southcentral_Alaska/15MB01694/2015(H13N6
2015.671

Alglaucous-winged_gull/Southcentral Alaska/15M801693/2015§H13N6§2015.666

Al/glaucous-winged_gull/Southcentral Alaska/16MB03

outhcentral Alaska/I5MB02018/2015(H13N8)2015.701

Duck/China/Weihai/2017(H13N8)2017.329
A/bIack-tagIed_guII/We!ha!/17/2016gH13N8)2016.989
A/black-tailed_gull/Weihai/115/201 §|)_|21031N62 :23316.989
Alenvironment/Kamchatka/117/ 016(H13N8)2016.749

46/201&)’5§H16N3)2016.631

Alyellow-legged_gull/Republic_of Georgia/3/2012(H13N6)2012.702

A/black-headed

_gull/Republic_of Geor/%ia/7/2011(l-T13N62)2011.868
Alblack-headed_gull/Netherfands/27/2012(H13N6)2012.467
A/black-headed gull/Netherlands/10/2012(H13N6)2012.467
A/black-headed_gull/Netherlands/77/2012(H13N6)2012.519
A/black-headed gull/Netherlands/12/2012(H13N6)2012.467
A/black-headed _gull/Netherlands/24/2012(H13N6)2012.467
A/black-headed gull/Netherlands/6/2012(H13N6)2012.467
A/black-headed_gull/Netherlands/71/2012(H13N6)2012.519
A/black-headed gull/Netherlands/16/2012(H13N6)2012.467

—_— Algreat_black-headed_gull/Ningxia/1/2018
_ A/great_black-headed_g g
Alswan/East_China/SD588/2015(H13N8)(H13N8)2

2018.885

ull/Ningxia/2/2018 2018.885

A/black-headed

A/black-headed

A/black-headed
A/black-headed_gull

A/Armenian
Alyellow-legged gull/Repu

A/ eIIowTIeI\?ged gull/G‘eongaM/
A/black-headed_gull/Netherlands/37/2011(

A/black-headed_gull/Netherlands/9/2012(H13N6

_gull/Netherlands/99/2012
A/black-headed_gull/Netherlands/84/2012(H13N6)2012.538
ull/Netherlands/106/201
R epublic_of Georgia/3/2012(A)2012.041
A/black-headed_gull/Georgia/5/2012(HI3N6)2012.041
A/black-headed_gull/Republic_of Georgia/2/2012 H13N6%2012.022
uII/Regubllc of_Georgia/1/2012(H13N
lic_of_Georgic 1/2011(H13N6§2
=== A/black-headed_gull/Republic_of_Georgia/9/2011(H13N
012(H13N8)201

H16

012.467

gull/Netherlands/137/2012(H13N6)2012.467
A/black-headed gull/Netherlands/67/2012(H13N6)2012.519
A/black-headed_gull/Netherlands/97/2012(H13N6)2012.541
A/black-headed gull/Netherlands/100/201

ISH13N6 2012.541
13N6)2012.541

(H13N6)2012.546

82012.546
11.822
2)2011.929
721
3)2011.572

A/black-headed_gull/Netherlan s/5/2013((H16N3;2013.509
%EE Alblack-headed gull/Netherlands/2/2013(H16N3§2013.490

H13N6)2012.527

A/black-headed Gull/Netherlands/5/2017(H16N3)2017.501

eorgﬁ/17'2012§113N6 2012.041

A/black-headed_gull/Netherlands/4/2016(A)2016.535

==

A/European errlng guII/Netherlands/ /2010
A/Black-headed_Gull/Netherlands/08016893/2008(H16N3)2008.61
A/black-headed gull/Netherlands/75/2008(H16N3)2008.53
A/black-headed gull/Netherlands/29/2008(H16N3)2008.511

A/black-headed gull/Netherlands/81/2008(H16N3)2008.533

—

A/black-headed_gull/Netherlands/11/2009(H13N6)2009.534
A/black-headed_gull/Netherlands/88/2008(H13N8)2008.53
A/black-headed_gull/Netherlands/64/2008(H13N8)2008.533

-

A/Herring
Alteal/Egypt/11974-NAMRU3/2005(H13N8)2005.690

Alyellow-legged
A/black-headed_gull/Netherlands/29/2009(H13N6)2009.55
A/black-headed %uII/NetherIands/39/2009( 13N6)2009.518

Gull/Netherlands/08005707/2008(H16N3)2008.199

lack-backed %uII/Netherlands/1/2008(H16N3)2008.511
A/black-headed

Algreat

Algreat_black-headed_gull/Atyrau/773/2004(H13N6)2004.54

A/black-headed gull/Netherlands/16/201
A/black-headed_gull/Netherlands/35/2011

= A/black-headed _
= A/black-headed_ gull/Netherlands/22/2009(H16N3)2009.55
A/black-headed_gull/Sweden/87533/2009(H16N3)2009.573
A/black-headed_gull/Netherlands/24/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/101/2008(H16N3)

008.535

A/black-headed_ gull/Sweden/74326/2008 Ag 008.549
A/mallard/Sweden/101754/2009(A)2009.866

A/mallard/Sweden/101558/2009(A)2009.860

A/mallard/Sweden/2321/2004(A)2004.664

A/black-headed_guII/Sweden/74342/2008gH 13N8)2008.552
A/black-headed gull/'Sweden/74331/2008(A)2008.549

gull/Republic_of_Georgia/4/2011(H13N8
ull/Georgia/1/20 1%413)20

A/black-headed gull/Netherlands/9/2011(H13N8
A/black-headed_gull/Netherlands/5/2011(H13N8
(A)2011.468

black-headed_guII/NetﬁerIands/94/2012§H13N6 2012.541
A/black-headed_gull/Netherlands/81/2012(t
Alyellow-legged_gull/Republic_of Georgia/6/2012(H13N6)2012.751
— =t Alblackheaded_gul/Netherlands/a/2014(HT3N2)2014 518
Alyellow-legged_gull/Republic_of Georgia/2/2013(H13N8)2013.178
A/black-headed gull/Republic_of
A/black-headed gull/Netherlands/7/2013(H13N8)2013.509
- et ]
=F A/glaucous-winged_gull/Alaska/545/201

A/ke|£ “qull/Chile/C27733/2017(H13N8)2017.474
13N2§2013.709

E|:|_ A/glaucous-winged qull/Alaska/654/2013(H13N2)2013.709
1 A/black-headed_guII/_NetherIands/13/2010 H13N2)2010.564

16N3)2010.962

2011.296
2011.296

A/black-headed_gull/Republic_of Georgia/3/2011(H13N8)2011.296
A/black-headed gull/Republic_of Georgia/6/2011(H13N8
A/black-headed

1.822

2011.468
2011.468

guII/NetherIands/4/2011§H13N8§2011.468

13N82)2011.512

A/black-headed gull/Netherlands/1/2011( 16N3%
A/black-headed gull/Netherlands/107/
gull/Netherlands/10/2010(H13N8)2010.551

011.468
012(H16N3)2012.546

A/black-headed guII/Netherlands/32/2011(H16N3)2011.485

A/glaucous-winged_gull/Southeastern_Alaska/9JR0822R0/2009(H13N6)2009.630

—_— Alblack_headed_gull/Mongolia/1766/2006(H13N6)2006.685
ack_headed gull/Mongoli :
A/black_headed gull/M lia/1756/2006(H16N3)2006.686
S — A/herring_gull/Massachusetts/A00080257/2006(H13N2)2006.888
A/cormorant/Denmark/74-68899-G2/2002(H16N3)2002.753
A/greylag_goose/Netherlands/1/1999(H6N2)1999.162
1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

2020



(e)-M

posterior

A/black-headed_gull/Netherlands/78/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/91/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/57/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/45/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/84/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/58/2008(mixed)2008.533
A/black-headed_gull/Netherlands/89/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/62/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/32/2008(mixed)2008.511
A/black-headed_gull/Netherlands/34/2008(mixed)2008.511
A/black-headed_gull/Netherlands/79/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/69/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/90/2008(mixed)2008.533
1 A/black-headed_gull/Netherlands/53/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/36/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/72/2008(H16N8)2008.533
A/black-headed_gull/Netherlands/26/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/82/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/63/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/81/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/59/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/80/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/85/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/60/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/50/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/33/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/28/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/27/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/42/2008(H16N3)2008.511
et A/black-headed_gull/Netherlands/41/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/40/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/47/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/54/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/56/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/76/2008(H16N3)2008.533
— A/black-headed_gull/Netherlands/61/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/24/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/35/2009(H16N3)2009.518
A/black-headed_gull/Netherlands/10/2009(mixed)2009.534
0.0001 A/black-headed_gull/Netherlands/21/2009(H16N3)2009.534
' A/black-headed_gull/Netherlands/28/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/25/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/28/2011(H16N3)2011.485
A/black-headed_gull/Netherlands/6/2011(H16N3)2011.468
A/black-headed_gull/Netherlands/12/2010(H13N2)2010.551
A/black-headed_gull/Netherlands/13/2010(H13N2)2010.564
A/black-headed_gull/Sweden/87533/2009(H16N3)2009.573
A/black-headed_gull/Netherlands/22/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/16/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/9/2010(H16N3)2010.551
A/black-headed_gull/Netherlands/101/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/100/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/99/2008(H16N3)2008.535
Algreat_black-backed_gull/Netherlands/1/2008(H16N3)2008.511
A/Black-headed_Gull/Netherlands/08016893/2008(H16N3)2008.617

A/black-headed_gull/Netherlands/98/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/31/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/35/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/30/2014(H16N6)2014.523
A/black-headed_gull/Netherlands/32/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/29/2014(H13N6)2014.523

[ S—

A/black-headed_gull/Sweden/74331/2008(mixed)2008.549

A/black-headed_gull/Netherlands/15/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/34/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/33/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/5/2014(H13N6)2014.485
A/black-headed_gull/Netherlands/16/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/14/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/17/2014(H13N6)2014.523
A/black-headed_gull/Netherlands/3/2014(H13N6)2014.474
A/black-headed_gull/Netherlands/7/2014(H13N6)2014.474
A/black-headed_gull/Netherlands/26/2014(H13N6)2014.474
A/black-headed_gull/Netherlands/11/2014(H13N6)2014.474
A/black-headed_gull/Netherlands/10/2014(H13N6)2014.474

A/black-headed_gull/Netherlands/5/2015(H16N3)2015.493
— e— A/black-headed_gull/Netherlands/4/2015(H16N3)2015.493
A/black-headed_gull/Netherlands/2/2015(H16N3)2015.493

A/black-headed_gull/Netherlands/3/2015(H16N3)2015.493
A/black-headed_gull/Netherlands/37/2011(H16N3)2011.572
e e ——— EE Algreat_black-headed_gull/Ningxia/2/2018(H16N3)2018.885
Algreat_black-headed_gull/Ningxia/1/2018(H16N3)2018.885

A/common_gull/Altai/811/2011(H13N2)2011.671
A/common_gull/Altai/812/2011(H13N2)2011.671
—_— A/black-headed_gull/Netherlands/114/2012(H16N3)2012.552
A/black-headed_gull/Netherlands/107/2012(H16N3)2012.546
A/Black-Headed_Gull/Utluk/2-2-08/2011(H16N3)2011.583
' = ] A/black-headed_gull/Netherlands/15/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/12/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/19/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/26/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/23/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/14/2009(H16N3)2009.534
_éE A/black_headed_gull/Mongolia/1756/2006(H16N3)2006.686
A/black _headed_gull/Mongolia/1766/2006(H13N6)2006.685
Er A/black-headed_gull/Sweden/74326/2008(mixed)2008.549
A/black-headed_gull/Sweden/74340/2008(H16N3)2008
A/herring_gull/Altai/10/2008(mixed)2008.661
Eé A/herring_gull/Altai/8/2008(mixed)2008.661
A/herring_gull/Mongolia/454/2008(H13N8)2008.667

I A/black-headed_gull/Netherlands/3/2007(H16N3)2007.507
A/European_herring_gull/Netherlands/5/2006(H16N3)2006.123

2002 2004 2006 2008 2010 2012 2014 2016 2018 2020



()-NS

posterior
1

0.0001

=]

I‘H:L_LU

A/black-headed_gull/Netherlands/26/2009(H16N3)2009.553

A/black-headed_gull/Netherlands/14/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/27/2009(H13N2)2009.553
A/black-headed_gull/Netherlands/12/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/19/2009(H16N3)2009.534

A/black-headed gull/Netherlands/8/2011(H13N3)2011.468

A/black-headed_gull/Netherlands/15/2009(H16N3)2009.534
A/black-headed gull/Netherlands/23/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/16/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/24/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/21/2009(H16N3)2009.534
A/black-headed_gull/Netherlands/25/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/28/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/10/2009(mixed)2009.534
A/black-headed gull/Netherlands/22/2009(H16N3)2009.553
A/black-headed_gull/Netherlands/35/2009(H16N3)2009.518

A/Black-Headed_Gull/Utluk/2-2-08/2011(H16N3)2011.583
A/black-headed_gull/Netherlands/1/2010(H13N6)2010.531

A/black-headed_gull/Netherlands/83/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/30/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/9/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/6/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/5/2008(H13N8)2008.489
A/black-headed gull/Netherlands/12/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/11/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/8/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/88/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/87/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/13/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/4/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/37/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/44/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/64/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/39/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/17/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/52/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/43/2008(H13N8)2008.511
A/black-headed gull/Netherlands/23/2008(H13N8)2008.658
A/black-headed_gull/Netherlands/22/2008(H13N8)2008.658
A/black-headed_gull/Netherlands/86/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/24/2008(H13N8)2008.658
A/black-headed_gull/Netherlands/93/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/38/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/73/2008(mixed)2008.533
A/black-headed_gull/Netherlands/31/2008(mixed)2008.511
A/black-headed_gull/Netherlands/65/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/67/2008(H13N8)2008.533
A/black-headed gull/Netherlands/51/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/19/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/48/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/16/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/2/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/3/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/35/2008(H13N8)2008.511
A/black-headed_gull/Netherlands/66/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/70/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/74/2008(H13N8)2008.533
A/black-headed gull/Netherlands/10/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/7/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/20/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/95/2008(H13N8)2008.535
A/black-headed _gull/Netherlands/97/2008(H13N8)2008.535
A/black-headed_gull/Netherlands/102/2008(H13N8)2008.535
A/black-headed_gull/Netherlands/94/2008(H13N8)2008.535
A/black-headed gull/Netherlands/68/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/14/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/18/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/15/2008(H13N8)2008.489
A/black-headed_gull/Netherlands/76/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/61/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/50/2008(H16N3)2008.533
A/black-headed gull/Netherlands/98/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/57/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/59/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/99/2008(H16N3)2008.535
A/black-headed_gull/Netherlands/82/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/69/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/90/2008(mixed)2008.533
A/black-headed_gull/Netherlands/49/2008(H13N8)2008.533
A/black-headed_gull/Netherlands/60/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/62/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/75/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/26/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/32/2008(mixed)2008.511

Al/great_black-backed gull/Netherlands/1/2008(H16N3)2008.511

A/black-headed_gull/Netherlands/85/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/72/2008(H16N8)2008.533
A/black-headed_gull/Netherlands/80/2008(H16N3)2008.533
A/black-headed gull/Netherlands/91/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/53/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/79/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/77/2008(H16N3)2008.533
A/black-headed_gull/Netherlands/36/2008(H16N3)2008.511
A/black-headed_gull/Netherlands/45/2008(H16N3)2008.511
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