
1950 1960 1970 1980 1990 2000

northern shoveler/CA/HKWF383/2007 H6N1

mall/OH/56/1999 H1N1

ruddy turnstone/NJ/51/1985 H11N1

gadwall/CA/HKWF100/2007 H6N1

mall/MD/1037/2002 H6N1

softbill/South Africa/142/1992 H7N1

Dk/HK/951/1980 H4N1

mall/ALB/730/1981 H6N1

Dk/NJ/7717 70/1995 H1N1

mall/France/D 691/2002 H1N1

Dk/NZ/76/1984 H3N1

laughing gull/DE/5/2003 H9N1

mall/France/M 2525/2001 H7N1

Dk/E China/253/2003 H3N1

blue-winged teal/ALB/141/1992 H1N1

mall/Tennessee/11464/1985 H1N1

black Dk/OH/95/1993 H1N1

mall/OH/181/1986 H3N1

Dk/HK/716/1979 H6N1

green-winged teal/LA/213GW/1987 H1N1

mall/OH/37/1986 H2N1

muscovy Dk/NY/21211 5/2005 H1N1

Dk/HK/175/1977 H6N1

snow goose/MD/364/2005 H6N1

mall/ALB/743/1983 H9N1

Dk/NY/13152 13/1994 H1N1

mall/ALB/99/1991 H1N1

ringnecked Dk/CA/HKWF662/2007 H6N1

dunlin/Barrow/65/2005 H6N1

blue-winged teal/LA/B228/1986 H1N1

gray teal/Australia/1/1979 H6N1

black Dk/OH/194/1986 H11N1

snow goose/MD/410/2005 H6N1

mall/ALB/127/1977 H1N1

Dk/Hok/55/1996 H1N1

pintail Dk/ALB/238/1979 H1N1

mall/MD/334/2002 H1N1

semi-palmated sandpiper/Brazil/43/1990 H2N1

pintail Dk/ALB/210/2002 H1N1

Dk/HK/836/1980 H3N1

mall/ALB/323/1988 H2N1

mall/ALB/5/1995 H10N1

mall/OH/249/1998 H6N1

mall/ALB/201/1998 H1N1

northern shoveler/CA/HKWF115/2007 H6N1

Dk/HK/73/1976 H6N1

mall/MD/11/2003 H?N1

mall/ALB/965/1979 H1N1

Dk/Miyagi/66/1977 H1N1

Dk/Italy/551/2000 H7N1

Dk/Taiwan/WB29/1999 H6N1

mall/OH/1851/2005 H11N1

green-winged teal/OH/430/1987 H1N1

Dk/AUS/749/1980 H1N1

herring gull/DE/698/1988 H2N1

mall/ALB/322/1988 H1N1

mall/ALB/267/1996 H1N1

pintail/ALB/179/1993 H6N1

ruddy turnstone/NJ/842/1989 H11N1

mall/Minnesota/1979 H3N1

Dk/Taiwan/29 3/2000 H6N1

pintail Dk/ALB/219/1977 H1N1

ruddy turnstone/DE/2589/1987 H11N1

mall/OH/171/1990 H1N1

Dk/Nanchang/1904/1992 H7N1

Dk/Taiwan/0526/1972 H6N1

ruddy turnstone/DE/34/1993 H2N1

mall/MD/852/2002 H6N1

mall/Stralsund/41 6/1981 H2N1

Dk/PA/486/1969 H6N1

Dk/India/836/1980 H3N1

Teal/HK/W312/1997 H6N1

mall/ALB/342/1983 H12N1

Dk/Hok/W159/2006 H6N1

blue-winged teal/ALB/452/1983 H3N1

snow goose/MD/353/2005 H6N1

mall/ALB/46/1977 H1N1

mall/ALB/34/2001 H7N1

Dk/E China/01/2002 H3N1

Dk/E China/103/2003 H1N1

Dk/ALB/35/1976 H1N1

Dk/HK/202/1977 H6N1

Dk/Mongolia/47/2001 H7N1

mall/Italy/250/2002 H7N1

Dk/HK/3461/1999 H6N1

Dk/Taiwan/A68/2003 H6N1

mall/ALB/211/1998 H1N1

A (N1) B (N2)

1920 1930 1940 1950 1960 1970 1980 1990 2000

Dk/HK/Y280/1997 H9N2

mall/MD/615/2005 H3N2

mall/ALB/57/1976 H5N2

mall/OH/666/2002 H6N2

mall/MD/470/2002 H6N2

green-winged teal/OH/1747/2005 H11N2

Dk/HK/Y439/1997 H9N2

mall/NY/189/1982 H5N2

Dk/E China/901/2003 H3N2

Dk/Hok/9/1999 H9N2

Dk/ST/3460/2003 H9N2

Dk/NJ/117228 7/2001 H5N2

Dk/ST/4359/2002 H9N2

Dk/HK/960/1980 H6N2

mall/ALB/98/1985 H6N2

Gs/MN/5733-1/1980 H9N2

Dk/ST/2102/2000 H9N2

Dk/E China/48/2001 H9N2

Dk/MN/1516/1981 H5N2

Dk/E China/160/2003 H3N2

Dk/E China/63/2006 H3N2

Dk/Jiangsu/nf/2002 H9N2

Dk/France/05056a/2005 H5N2

blue-winged teal/ALB/651/1978 H6N2

pintail/OH/294/1988 H6N2

Dk/HK/301/1978 H7N2

Dk/Tasmania/277/2007 H7N2

Dk/Kingmen/E322/2004 H6N2

Dk/Korea/S13/2003 H9N2

Eurasian coot/W Aus/2727/1979 H6N2

mall/OH/344/1987 H6N2

Dk/NY/191255 79/2002 H5N2

Pekin Dk/Singapore/F59/04/1998 H5N2

Dk/ST/7488/2004 H9N2

pintail/ALB/113/1985 H6N2

Dk/YN/kunming10/2007 H9N2

mall/OH/424/1988 H3N2

muscovy Dk/NY/23165 13/2005 H7N2

mall/ALB/321/1988 H9N2

mall/OH/94/1989 H4N2

Dk/NY/186875/2002 H5N2

Korea/KBNP 0028/2000 H9N2

mall/ALB/144/1987 H3N2

Pekin Dk/France/43/2000 H6N2

Dk/ST/2144/2000 H9N2

ruddy turnstone/DE/371/2003 H5N2

Dk/ST/12560/2005 H9N2

guillemot/Sweden/3/2000 H6N2

Dk/JX/3345/2005 H5N2

mall/MD/708/2005 H3N2

gadwall/OH/37/1999 H6N2

mall/SanJiang/151/2006 H6N2

black Dk/NY/184/1988 H5N2

mall/ALB/17/1991 H9N2

Dk/E China/262/2002 H6N2

Dk/E China/06/2000 H5N2

Dk/JX/1286/2005 H5N2

mall/MD/182/2006 H5N2

Dk/E China/05/2005 H11N2

Dk/Korea/LPM22/2005 H3N2

Dk/ST/515/2004 H9N2

Dk/Potsdam/1402-6/1986 H5N2

Dk/Mongolia/54/2001 H5N2

blue-winged teal/ALB/69/1985 H6N2

Dk/E China/01/2000 H9N2

Dk/E China/64/2004 H5N2

wigeon/OH/379/1988 H5N2

mall/ALB/250/1978 H6N2

green-winged teal/OH/203/1998 H6N2

mall/OH/97/1989 H4N2

green-winged teal/OH/344/1986 H4N2

Dk/Nanjing/01/1999 H9N2

Dk/E China/164/2002 H6N2

teal/Italy/3931-38/2005 H5N2

Dk/GX/51/2005 H9N2

Dk/NY/44018 1/2000 H5N2

Gs/GY/3799/2005 H5N2

Dk/ST/4103/2002 H9N2

black Dk/OH/101/1986 H6N2

mall/Italy/1980/1993 H5N2

herring gull/NJ/782/1986 H13N2

Dk/Hok/120/2001 H6N2

WDk/ST/4808/2001 H9N2

Dk/HK/245/1977 H3N2

mall/ALB/10/1985 H6N2

pintail/ALB/1360/1979 H6N2

bufflehead/OH/246/1986 H11N2

aquatic bird/Korea/KN-2/2005 H3N2

Dk/Malaysia/F118-08-04/2004 H5N2

Dk/HK/702/1979 H9N2

Dk/Nanchang/4 361/2001 H9N2

Dk/E China/36/2002 H3N2

pintail/OH/226/1998 H6N2

mall/ALB/11/1991 H9N2

mall/OH/48/1986 H3N2

green-winged teal/OH/178/1999 H6N2

mall/ALB/294/1987 H6N2

blue-winged teal/OH/1387/2005 H6N2

Dk/ST/830/2000 H9N2

Pekin Dk/France/D 1043/2002 H9N2

blue-winged teal/OH/908/2002 H3N2

Dk/E China/01/2001 H5N2

Dk/ST/5459/2001 H9N2

mall/SanJiang/113/2006 H6N2

pintail/ALB/133/1978 H6N2

Dk/ME/151895 7A/2002 H5N2

Dk/Hok/13/2000 H9N2

blue-winged teal/OH/31/1999 H3N2

mall/ALB/106/1979 H4N2

pintail/ALB/627/1979 H3N2

Dk/E China/62/2006 H3N2

Dk/ST/163/2004 H9N2

Dk/E China/80/2004 H9N2

Dk/HK/784/1979 H9N2

laughing gull/DE/2838/1987 H13N2

coot/ALB/134/1987 H6N2

green-winged teal/OH/81/1999 H11N2

Dk/NY/6874/1978 H3N2

Dk/Hubei/W1/2004 H9N2

mall/NY/170/1982 H1N2

mall/Potsdam/178-4/1983 H2N2

mall/ALB/280/1978 H6N2

mall/OH/653/2002 H6N2

Dk/E China/35/2006 H3N2

Dk/NZ/41/1984 H5N2

mall/ALB/645/1980 H5N2

herring gull/DE/475/1986 H13N2

pintail/OH/351/1987 H6N2

mall/OH/275/1987 H4N2

mall/ALB/630/1984 H4N2

Dk/ST/1605/2001 H9N2

Dk/E China/03/2005 H3N2

Dk/Korea/LPM66/2006 H3N2

Dk/HK/289/1978 H9N2

blue-winged teal/ALB/580/1979 H4N2

Dk/Pennsylvania/10218/1984 H5N2

Dk/Hok/5/1977 H3N2

Dk/HK/24/1976 H3N2

Dk/HK/7/1975 H3N2

green-winged teal/OH/86/1986 H6N2

Dk/Korea/S7/2003 H3N2

Dk/E China/6/2004 H3N2

Dk/Hok/49/1998 H9N2

Dk/HK/24/1976 H4N2

northern shoveler/CA/HKWF268/2007 H6N2

Dk/Yangzhou/906/2002 H11N2

Dk/Xuzhou/05/2001 H9N2

swan/Shimane/48/1997 H11N2

mall/ALB/290/1978 H6N2

dove/Korea/S11/2003 H3N2

mall/OH/686/2002 H4N2

mall/BC/373/2005 H5N2

Dk/France/05057b/2005 H5N2
Dk/E China/74/2006 H6N2

mall/OH/81/1986 H6N2

Dk/HK/86/1976 H9N2

Dk/Korea/S9/2003 H3N2

Dk/ST/3658/2003 H9N2
Dk/ST/3549/2001 H9N2

mall/HeiLongjiang/131/2006 H6N2

Dk/Xuzhou/07/2003 H9N2

mall/ALB/124/1991 H11N2

Dk/Nanjing/2/1997 H9N2

mall/Bavaria/1/2005 H5N2

ruddy turnstone/DE/2762/1987 H11N2

mall/MD/172/2002 H6N2

mall/MD/789/2002 H5N2

Dk/Korea/LPM09/2004 H3N2

Dk/Nanchang/1749/1992 H11N2

Dk/E China/66/2003 H9N2

blue-winged teal/NY/370ac/1979 H4N2

pintail/ALB/111/1985 H6N2

Dk/ST/32/2002 H9N2

Dk/Denmark/65047/2004 H5N2

pintail/OH/73/1989 H6N2

dove/Korea/S14/2003 H9N2

Dk/ST/2134/2000 H9N2

Dk/Zhejiang/03/2001 H9N2

Dk/Hainan/4/2004 H6N2

Dk/Italy/4609/2003 H7N2

1850 1860 1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Ty/Minnesota/501/1978 H6N8

Dk/Spain/539/2006 H6N8

mall/ALB/76/1994 H6N8

mall/ALB/156/2001 H3N8

longtail Dk/MD/291/2005 H3N8

pintail/ALB/156/1997 H3N8

mall/ALB/127/2000 H3N8

mall/ALB/279/1998 H3N8

green-winged teal/OH/466/1987 H3N8

pintail/OH/339/1987 H3N8

mall/ALB/31/1976 H3N8

mall/ALB/232/1994 H6N8

green-winged teal/OH/59/1989 H6N8

herring gull/DE/692/1988 H2N8

pintail Dk/ALB/121/1979 H7N8

mall/ALB/206/1996 H6N8

pintail/AK/211/2005 H3N8

mall/OH/338/1986 H4N8

Dk/Nanchang/1681/1992 H3N8

mall/MD/2022/2005 H6N8

dom Dk/Minnesota/1086/1980 H4N8

mall/ALB/564/1979 H3N8

pintail/OH/454/1987 H3N8

pintail Dk/ALB/220/1977 H4N8

mall/AK/256/2005 H3N8

Dk/Victoria/5384/2002 H4N8

mall/ALB/30/2001 H4N8

laughing gull/NJ/276/1989 H6N8

mall/OH/421/1987 H7N8

Redhead Dk/ALB/291/1994 H6N8

mall/ALB/210/1977 H4N8

wood Dk/NY/60/1982 H6N8

blue-winged teal/ALB/569/1985 H3N8

Bewicks swan/Netherlands/2/2005 H6N8

pintail/ALB/37/1999 H3N8

blue-winged teal/ALB/120/1991 H3N8

blackheaded gull/Netherlands/1/2000 H13N8

mall/OH/115/1989 H6N8

Dk/HK/438/1977 H4N8

mall/OH/1801/2005 H3N8

shorebird/DE/12/2004 H6N8

Dk/Hok/10/1985 H3N8

Dk/NJ/2000 H3N8

shearwater/AUS/405/1978 H3N8

herring gull/DE/703/1988 H2N8

black Dk/MD/834/2002 H4N8

mall/OH/217/1998 H6N8

Dk/E China/163/2002 H6N8

longtail Dk/MD/295/2005 H10N8

mall/OH/654/2002 H3N8

swan/Shimane/42/1999 H7N8

northern shoveler/OH/454/1987 H3N8

mall/ALB/117/1997 H3N8

rednecked stint/W AUS/4923/1983 H3N8

mall/NY/174/1982 H3N8

pintail/AK/279/2005 H3N8

blue-winged teal/OH/1864/2006 H3N8

rednecked stint/W AUS/4915/1984 H3N8

rednecked stint/AUS/2/2004 H4N8

Dk/NY/191255-59/2002 H5N8

ruddy turnstone/DE/105/1998 H6N8

green-winged teal/OH/1289/2005 H3N8

mall/AK/715/2005 H3N8

green-winged teal/OH/80/1993 H6N8

rednecked stint/AUS/4500/1980 H3N8

mall/ALB/525/1985 H3N8

Dk/E China/19/2004 H3N8

AqB/Korea/KN-1/2004 H3N8

Dk/Hok/228/2003 H6N8

mall/NY/194/1982 H4N8

Dk/Hok/8/1980 H3N8

pintail/AK/49/2005 H3N8

mall/ALB/242/1998 H3N8

blue-winged teal/OH/926/2002 H3N8

pintail Dk/ALB/628/1979 H6N8

mall/OH/264/1986 H3N8

Dk/NY/13822/1995 H3N8

mall/OH/242/1998 H6N8

pintail/ALB/155/1994 H6N8

mall/Edmonton/220/1990 H3N8

WB feces/Korea/ESD3-3/2004 H3N8

herring gull/DE/677/1988 H2N8

knot/DE/526/1988 H6N8

pintail/AK/779/2005 H3N8

black Dk/AUS/751/1978 H3N8

WB feces/Korea/ES1-9/2003 H10N8

mall/ALB/761/1978 H6N8

Dk/Victoria/1992 H3N8

WB feces/Korea/KCA16/2003 H3N8

Ty/Ireland/1378/1983 H5N8

mall/ALB/215/99 H6N8

Dk/E China/18/2005 H3N8

common scoter/MD/297/2005 H10N8

mall/65112/2003 H3N8

mall/OH/64/1989 H6N8

mall/OH/123/1989 H6N8

Dk/Burjatia/652/1988 H3N8

green-winged teal/ALB/438/1979 H3N8

AqB/Korea/KN-4/2005 H3N8

pintail Dk/ALB/169/1980 H3N8

Dk/AUS/341/1983 H15N8

pintail/ALB/207/1999 H4N8

northern shoveler/OH/35/1986 H3N8

mall/MD/1983/2005 H6N8

pintail/Barrow/155/2005 H3N8

C (N8)

Figure S1. Dated phylogenies of the N1 (A) N2, (B) and N8 (C) genes isolated from 
both Eurasia (red) and North America (black) Node bars indicate 95% HPD of 
divergence times. Scale bar shows timeline in years. 
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mall/OH/99/89 

mall/ALB/884/84 

mall/ALB/10/85 

mall/OH/668/02 

mall/OH/338/86 

pintail Dk/ALB/111/85 

mall/ALB/342/83 

gull/MD/19/77 

blue-winged teal/ALB/16/97 

pintail Dk/ALB/169/80 

mall/MD/691/05 

blackheaded gull/Netherlands/1/00 

pintail Dk/ALB/631/81 

Gs/MN/5733 1/80 

green-winged teal/ALB/228/85 

Wilson Smith/33 

mall/OH/37/86 

mall/OH/170/99 

mall/MD/1124/05 

blue-winged teal/ALB/48/78 

blue-winged teal/OH/989/02 

mall/ALB/581/83 

mall/OH/217/98

mall/ALB/253/90 

mall/ALB/46/77 

mall/ALB/299/77 

pintail/Alaska/211/05 

laughing gull/NJ/75/85 

mall/ALB/294/87 

mall/HeiLongjiang/131/06 
mall/Netherlands/12/00 

pintail/ALB/202/00 

blue-winged teal/ALB/286/77 

guillemot/Sweden/3/00 

mall/ALB/224/77 

blue-winged teal/ALB/141/92 

Dk/Italy/775/04 

laughing gull/NJ/276/89 

blue-winged teal/OH/31/99 

canvasback Dk/ALB/274/77 

pintail Dk/ALB/189/82 

HK/1/68 

pintail Dk/ALB/238/79 

mall/OH/654/02 

mall/MD/470/02 

mall/ALB/156/01 

mall/OH/94/93

mall/Alaska/256/05 

green-winged teal/OH/80/93 

herring gull/NJ/782/86 

green-winged teal/OH/466/87 

shorebird/DE/22/06 

mall/ALB/60/76 

mall/OH/399/87 

Dk/England/56 

mall/OH/122/89 

shorebird/DE/12/04 

blue-winged teal/ALB/651/78 

mall/DE/418/05 

mall/NY/180/86 

Dk/Guangxi/51/05 

mall/ALB/20/76

mall/OH/407/87 

blue-winged teal/NY/370ac/79 

pintail Dk/ALB/1303/79 

mall/OH/344/87 

mall/ALB/210/77 

pintail Dk/NY/155/82 

mall/OH/94/89 

pintail Dk/ALB/121/79 

blue-winged teal/ALB/293/03 

mall/OH/171/90 

mall/ALB/24/01 

black Dk/AUS/4045/80 

mall/ALB/1012/79 

mall/ALB/52/97 

wigeon/OH/379/88 

mall/MD/1241/05 

mall/OH/30/86 

mall/ALB/202/96 

coot/ALB/134/87 

Dk/UKR/1/63 

black Dk/AUS/751/78 

green-winged teal/ALB/9/91 

green-winged teal/OH/344/86 

blue-winged teal/ALB/103/90 

mall/Missouri/MO32/05 

green-winged teal/OH/81/99 

mall/Alaska/708/05 

mall/OH/178/90 

mall/ALB/149/02 

Rio/6/69 

mall/ALB/564/79 

ruddy turnstone/NJ/49/85 

blue-winged teal/ALB/243/77 

Memphis/109/72 

mall/OH/324/88 

ruddy turnstone/DE/510/88 

mall/MD/881/02 

mall/OH/265/87 

mall/ALB/130/03 

mall/ALB/742/81 

mall/ALB/294/77 

mall/MD/172/02 

Memphis/137/76 

mall/ALB/245/03 

blue-winged teal/ALB/221/78 

mall/OH/275/87 

ruddy turnstone/DE/2762/87 

mall/ALB/196/96 

Puerto Rico/8/34 

herring gull/DE/475/86 

mall/OH/322/98 

gray teal/AUS/1/79 

blue-winged teal/OH/908/02 

mall/Alaska/715/05 

blue-winged teal/ALB/293/94 

mall/ALB/438/85 

gull/MD/704/77 

Dk/Siberia/272/98 

snow Gs/MD/410/05 

green-winged teal/OH/1844/05 

mall/OH/298/87 

pintail/Alaska/53/05 

blue-winged teal/OH/926/02 

mall/ALB/206/96 

pintail/Alaska/779/05 

mall/NY/174/82 

mall/ALB/57/76 

blue-winged teal/ALB/452/83 

Singapore/1/57 

shoveler/Netherlands/19/99 

mall/ALB/267/96 

MDk/JiangXi/13487/05

mall/MD/710/05 

mall/ALB/49/95 

mall/ALB/353/88 

pintail/ALB/86/76 

mall/ALB/161/77 

pintail Dk/ALB/303/77 

knot/DE/541/88 

mall/OH/66/99 

blue-winged teal/ALB/69/85 

mall/ALB/194/92

mall/MD/382/02 

laughing gull/DE/42/06 

ruddy turnstone/NJ/842/89 

mall/ALB/27/01 

ruddy turnstone/DE/2764/87 

Dk/Nanchang/1904/92 
Gs/Guangdong/1/96 

mall/ALB/321/88 

pintail Dk/ALB/627/79 

mall/Tennessee/11457/85 

blue-winged teal/OH/658/04 

shearwater/AUS/405/78 

wood Dk/NY/60/82 

mall/ALB/26/76 

shoveler/ALB/114/85 

mall/ALB/797/83 

mall/OH/102/86 

mall/MD/789/02 

mall/NY/194/82 

pintail Dk/ALB/210/02 

mall/ALB/280/78

mall/ALB/525/85 

gull/Minnesota/945/80 

mall/OH/421/87 

mall/OH/48/86 

green-winged teal/ALB/438/79 

Tokyo/3/67

pintail/ALB/129/93 

mall/OH/56/99 

mall/OH/181/86 

mall/Manitoba/458/05 

pintail Dk/ALB/623/85 

mall/ALB/331/85 
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Figure S2. Dated phylogeny of the PB1 gene isolated from both Eurasia (red) and 
North America (black) Node bars indicate 95% HPD of divergence times. Scale bar 
shows timeline in years. 
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Figure S3. Dated phylogeny of the PB2 gene isolated from both Eurasia (red) and 
North America (black) Node bars indicate 95% HPD of divergence times. Scale bar 
shows timeline in years. 
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Figure S4. Dated phylogeny of the PA gene isolated from both Eurasia (red) and North America 
(black) Node bars indicate 95% HPD of divergence times. Scale bar shows timeline in years. 
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Figure S5. Dated phylogeny of the NP gene isolated from both Eurasia (red) and North America 
(black) Node bars indicate 95% HPD of divergence times. Scale bar shows timeline in years. 
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Figure S6. Dated phylogeny of the M gene isolated from both Eurasia (red) and North America 
(black) Node bars indicate 95% HPD of divergence times. Scale bar shows timeline in years. 
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CY005075_ruddy_turnstone/DE/2378/1988_H7N7

CY005550_Dk/Hong_Kong/278/1978_H2N9

EU158146_mall/Italy/299/2005_H7N7

DQ021569_mall/MN/355803/2000_H6

CY021665_mall/Ohio/173/1990_H11N9

CY005662_shearwater/AUS/405/1978_H3N8

CY015480_mall/Ohio/249/1998_H6N1

AY300999_bluewinged_teal/TX/2/2001_H7N3

AY586442_mall/Italy/33/2001_H7N3

CY003940_mall/ALB/353/1988_H2N3

CY004478_pintail_Dk/ALB/219/1977_H1N1

CY016192_mall/Ohio/322/1998_H7N3

CY014597_pintail_Dk/Alberta/306/1983_H12N5

CY014941_pintail_Dk/NY/155/1982_H4N3

DQ021587_red_knot/NJ/828235/2001_H6

CY022721_mall/Ohio/1717/2005_H3N6

CY004254_mall/ALB/199/1992_H6N5

CY015158_sabines_gull/Alaska/296/1975_H5N3

CY029885_sharptailed_sandpiper/AUS/10/2004_H11N9

CY004395_herring_gull/NJ/402/1989_H5N3

CY005327_pintail/Alberta/84/2000_H11N9

CY003933_mall/ALB/323/1988_H2N1

CY005404_Dk/AUS/341/1983_H15N8

CY005862_gull/Minnesota/945/1980_H13N6

DQ021572_mall/MN/530/2000_H4N6

CY014949_wood_Dk/NY/60/1982_H6N8

CY020777_mall/Ohio/655/2002_H4N6

CY005224_mall/ALB/666/1986_H10N7

CY003988_mall/Alberta/149/2002_H2N4

DQ021563_mall/MN/26/1998_H2N2

CY031263_Dk/Hong_Kong/702/1979_H9N2

CY028648_Dk/Victoria/1992_H3N8

DQ021570_mall/MN/371/1998_H4N2

CY005885_bluewinged_teal/MN/993/1980_H6N6

AF250483_Teal/Hong_Kong/W312/1997_H6N1

CY029925_mall/Missouri/209/2006_H11N9

CY003891_sanderling/NJ/766/1986_H2N7

DQ021544_bluewinged_teal/LA/166B/1988_H4N6

CY018889_mall/Ohio/118/1993_H1N1

CY004957_bluewinged_teal/Alberta/293/2003_H4N6

CY018003_bluewinged_teal/Ohio/31/1999_H3N2

CY021209_mall/Ohio/123/1989_H6N8

CY003867_laughing_gull/NJ/75/1985_H2N9

CY012828_mall/Ohio/56/1999_H1N1

CY004098_laughing_gull/NJ/276/1989_H6N8

CY005566_Dk/HK/231/1977_H3N6

DQ021568_mall/MN/327/1998_H6N8

EF597362_goose/Hong_Kong/23/1978_H5N3

CY004442_ruddy_turnstone/NJ/51/1985_H11N1

CY005628_Dk/Hong_Kong/24/1976_H4N2

CY005301_ruddy_turnstone/NJ/842/1989_H11N1

CY004527_mall/ALB/294/1987_H6N2

CY004262_pintail/ALB/179/1993_H6N1

CY014574_bluewinged_teal/Alberta/120/1991_H3N8

CY004402_shorebird/DE/101/2004_H5N7

DQ021558_mall/MN/153/1998_H9N2

CY015149_shorebird/Delaware/224/1997_H13N6

CY031032_Dk/Italy/4609/2003_H7N2

CY004110_mall/ALB/564/1979_H3N8

CY005295_ruddy_turnstone/DE/637/1988_H11N9

DQ021585_ruddy_turnstone/DE/241731/2001_H6

AJ410597_goose/Hong_Kong/17/1977_H6N4

DQ021577_mall/OH/386/1988_H6N2

CY005150_mall/Alberta/11/1991_H9N2

DQ021562_mall/MN/253/1999_H6N5

CY018905_bluewinged_teal/Ohio/658/2004_H7N3

CY028656_wedgetailed_shearwater/W_AUS/405/1977_H3N8

CY005396_mall_Dk/AST/244/1982_H14N6

CY014637_Dk/NZL/78/1984_H9N2

CY016128_black_Dk/Ohio/307/1987_H6N2

CY005175_shorebird/DE/261/2003_H9N5

U85377_mall/Ohio/556/1987_H5

CY021473_mall/Maryland/1124/2005_H11N9

CY005384_laughing_gull/DE/554/1988_H13N3

CY004585_canvasback_Dk/ALB/102/1976_H3N6

AF156483_Shorebird/Delaware/9/1996_H9N2

CY022649_teal/Italy/3812/2005_H5N3

CY003859_pintail/Alberta/293/1977_H2N9

CY005497_Dk/Nanchang/1904/1992_H7N1

CY005810_gull/MD/19/1977_H2N9

CY015488_mall/Ohio/170/1999_H6N5

CY020817_mall/Maryland/470/2002_H6N2

CY005807_mall/ALB/35/1976_H1N1

DQ021588_sanderling/DE/650680/2002_H6

CY028271_black_Dk/W_AUS/4954/1983_H3N8

CY014869_mall/NY/157/1986_H3N6

CY005643_Dk/HK/147/1977_H9N6

CY005393_mall_Dk/AST/263/1982_H14N5

CY021617_black_Dk/Ohio/239/1986_H11N9

CY004166_bluewinged_teal/ALB/266/1982_H6N6

CY005191_bluewinged_teal/ALB/778/1978_H10N3

CY015455_mall/Ohio/344/1987_H6N2

CY004706_mall/Alberta/156/2001_H3N8

CY004985_mall/Alberta/283/1977_H8N4

CY005289_ruddy_turnstone/DE/2762/1987_H11N2

DQ021607_mall/MN/88/1998_H7N3

CY014817_mall/Tennessee/11464/1985_H1N1

AF250497_Dk/Hong_Kong/P50/1997_H11N9

CY004150_pintail_Dk/ALB/189/1982_H6N6

CY005373_shorebird/NJ/840/1986_H13N3

CY017753_mall/Alaska/708/2005_H8N4

CY004964_mall/ALB/291/1977_H4N1

CY005277_mall/ALB/797/1983_H11N3

CY003956_mall/ALB/202/1996_H2N5

CY005695_black_Dk/AUS/4045/1980_H6N5

AJ427303_curlew_sandpiper/Hong_Kong/208/1989_H10N5

CY005203_mall/ALB/40/1984_H10N6

CY003948_mall/ALB/201/1996_H2N3

U96744_gull/Massachusetts/26/1980_H13N6

CY004125_mall/ALB/676/1979_H3N6

CY014925_bluewinged_teal/NY/370ac/1979_H4N2

CY020753_bluewinged_teal/Ohio/989/2002_H4N6

CY005061_mall/ALB/435/1985_H7N3

CY024782_starling/Victoria/1985_H7N7

CY020969_bluewinged_teal/Ohio/101/1993_H11N9

CY028239_mall/Maryland/182/2006_H5N2

CY005712_rednecked_stint/AUS/5745/1981_H12N9

DQ021571_mall/MN/51/1998_H2N3

DQ021616_ruddy_turnstone/NJ/2242/2000_H5N3

DQ021608_pintail/MN/479/1999_H3N6

CY003875_mall/ALB/884/1984_H2N5

CY005082_red_knot/NJ/325/1989_H7N7

Z26864_oystercatcher/Germany/1987_H1N1_

CY004356_mall/Alberta/209/2003_H10N7

DQ236169_bluewinged_teal/Barbados/21/2004_H4N3

M80958_gull/Minnesota/1352/1981_H13N6

CY005253_mall/Alberta/208/2000_H10N7

CY004003_mall/ALB/250/1978_H6N2

CY021433_mall/Ohio/181/1986_H3N1

AY633328_pintail/Alberta/155/1994_H6N8

CY031160_gray_teal/W_AUS/1855/1979_H4N6

CY014743_mall/Minnesota/19/1979_H10N7

DQ021586_ruddy_turnstone/NJ/1407/2001_H4N6

CY014713_Dk/Germany/1215/1973_H2N3

EF597361_Dk/Hong_Kong/23/1976_H5N3

M80978_gull/Delaware/2952/1988_H11N4

EU158145_mall/Italy/250/2002_H7N1

CY018897_black_Dk/Ohio/101/1986_H6N2

CY004335_mall/ALB/396/1983_H9N1

CY004437_shorebird/DE/10/2004_H10N7

CY020729_mall/Ohio/667/2002_H4N6

CY014629_Dk/AUS/749/1980_H1N1

CY021241_greenwinged_teal/Ohio/1324/2005_H4N6

DQ021609_ruddy_turnstone/DE/108/2000_H10N7

CY005163_shorebird/DE/66/2003_H9N2

CY005571_Dk/Hong_Kong/365/1978_H4N6

DQ822194_Bewicks_swan/Netherlands/1/2005_H6N2

CY004653_mall/ALB/635/1983_H3N5

CY004424_laughing_gull/DE/5/2003_H9N1

CY004684_mall/ALB/394/1988_H3N3

DQ021561_mall/MN/220/1998_H4N6

CY004079_pintail_Dk/ALB/1045/1979_H6N5

CY004501_pintail_Dk/ALB/631/1981_H1N5

CY004900_bluewinged_teal/ALB/136/1990_H4N3

DQ021599_mall/MN/198/1999_H4N6

CY005123_laughing_gull/DE/2718/1987_H9N5

CY004980_shorebird/DE/75/2004_H5N7

CY004133_mall/ALB/1151/1979_H6N9

CY005130_ruddy_turnstone/DE/2731/1987_H9N1

CY021673_greenwinged_teal/Ohio/496/1987_H11N9

CY004603_mall/ALB/712/1978_H3N3

CY004447_shorebird/DE/68/2004_H13N9

EU030980_shorebird/Delaware/168/2006_H16N3

DQ021582_ring-bill_gull/DE/421733/2001_H6

CY004558_herring_gull/DE/692/1988_H2N8

CY014905_mall/NY/170/1982_H1N2

CY004342_pintail/Alberta/49/2003_H12N5

CY005824_shearwater/AUS/1/1973_H6N5

CY015168_murre/Alaska/175/1976_H1N2

CY004893_bluewinged_teal/ALB/103/1990_H4N5

DQ021551_greenwinged_teal/AK/281/1998_H4N6

CY015447_black_Dk/Ohio/95/1993_H1N1

DQ021559_mall/MN/17/1999_H7N7

M80945_mall/NY/6750/1978_H2N2

CY005005_mall/ALB/194/1992_H8N4

CY021873_greenwinged_teal/Ohio/340/1987_H11N9

CY005561_goose/HK/10/1976_H3N2

CY005743_Dk/NZL/164/1976_H11N3

CY004316_mall/Alberta/254/2003_H4N6

CY021185_mall/Ohio/1851/2005_H11N1

CY017415_mall/Ohio/424/1988_H3N2

M80957_herring_gull/Delaware/471/1986_H2N7

CY021449_bluewinged_teal/Ohio/96/1993_H11N9

DQ021567_mall/MN/31/1998_H6N8

AF250495_Dk/Hong_Kong/P169/1997_H3N8

M80956_gull/Delaware/475/1986_H2N2

AF523518_Dk/Hong_Kong/86/1977_H9N2

EF514226_mall/Manitoba/458/2005_H5N1

CY020993_mall/Ohio/81/1986_H6N2

AF250501_Dk/Hong_Kong/Y264/1997_H4N8

CY021225_bluewinged_teal/Ohio/1339/2005_H4N6

DQ021579_mottled_Dk/LA/38M/1987_H6N2

CY014853_mall/NY/189/1982_H5N2

DQ021591_mall/MN/154/1998_H6N8

CY024750_Dk/Italy/775/2004_H5N3

U96737_gull/Maryland/704/1977_H13N6

CY005534_Dk/Nanchang/1749/1992_H11N2

U49493_Dk/Nanchang/1944/1993_H7N4

CY028247_Eurasian_coot/W_AUS/2727/1979_H6N2

CY017785_mall/Ohio/99/1989_H10N7

CY011060_mall/Ohio/275/1987_H4N2

CY004286_shorebird/DE/12/2004_H6N8

CY016176_greenwinged_teal/Ohio/59/1989_H6N8

CY004383_mall/ALB/52/1997_H12N5

CY004746_bluewinged_teal/ALB/243/1977_H4N6

CY004991_pintail_Dk/Alberta/114/1979_H8N4

EF597367_Dk/Hong_Kong/819/1980_H5N3

DQ787799_teal/Primorie/3628/2002_H9N2

CY018921_snow_goose/Maryland/364/2005_H6N1

CY004794_mall/ALB/106/1979_H4N2

CY014876_black_Dk/NY/184/1988_H5N2

CY004815_mall/ALB/581/1983_H4N4

CY015131_ruddy_turnstone/Delaware/105/1998_H6N8

L25830_shearwater/AUS/1/1972_H6N5

EU030972_shorebird/Delaware/22/2006_H7N3

CY004535_mall/ALB/322/1988_H1N1

CY005479_Dk/Nanchang/d106/1997_H4N6

CY020913_common_scoter/Maryland/297/2005_H10N8

EU026025_mall/MD/163/2002_H1N1

DQ021543_black_Dk/MD/M037/1998_H6N8

AY703835_guillemot/Sweden/3/2000_H6N2

AB285090_Dk/Siberia/272/1998_H13N6

CY016160_gadwall/Ohio/37/1999_H6N2

CY028696_mall/Maryland/1235/2006_H3N6

CY003980_mall/ALB/226/1998_H2N3

U96743_gull/Maryland/1824/1978_H13N9

DQ021545_bluewinged_teal/LA/3B/1988_H4N8

CY012804_mall/Ohio/171/1990_H1N1

CY021625_mall/Ohio/421/1987_H7N8

CY005368_ruddy_turnstone/DE/97/2000_H12N5

DQ787810_Dk/Primorie/3691/2002_H12N2

AF156476_Dk/Hong_Kong/Y439/1997_H9N2

CY015139_ruddy_turnstone/Delaware/34/1993_H2N1

CY003926_laughing_gull/NJ/798/1986_H2N7

CY013867_greenwinged_teal/Ohio/178/1999_H6N2

CY005088_pintail/Alberta/129/1993_H10N7

CY004230_mall/ALB/155/1990_H6N3

CY011052_bluewinged_teal/Ohio/908/2002_H3N2

AY633312_mall/Alberta/98/1985_H6N2

CY003851_mall/Alberta/77/1977_H2N3

CY004950_pintail/Alberta/269/2001_H4N6

CY005706_rednecked_stint/AUS/4500/1980_H3N8

CY013259_pintail/Ohio/226/1998_H6N2

CY005855_shoveler/Netherlands/19/1999_H11N9

CY014552_mall/Alberta/331/1985_H3N6

DQ021612_ruddy_turnstone/DE/1602/2000_H12N4

CY004058_mall/ALB/761/1978_H6N8

DQ021611_ruddy_turnstone/DE/1538/2000_H7N9

DQ251446_mall/Denmark/64650/2003_H5N7

CY005635_Dk/HK/784/1979_H9N2

DQ787804_teal/Primorie/3631/2002_H9N2

CY016136_pintail/Ohio/351/1987_H6N2

CY012844_pintail/Alaska/20/2005_H12N5

CY005656_black_Dk/AUS/751/1978_H3N8

DQ021590_laughing_gull/NY/470/2000_H6N4

CY005228_mall/ALB/5/1995_H10N1

CY004871_knot/DE/541/1988_H4N6

M80977_gull/Delaware/2838/1987_H7N2

CY005424_sanderling/DE/1258/1986_H6N6

CY004850_bluewinged_teal/ALB/562/1985_H4N6

CY020785_mall/Ohio/666/2002_H6N2

CY005012_mall/ALB/224/1977_H7N5

CY003972_mall/ALB/205/1998_H2N3

CY003964_bluewinged_teal/ALB/16/1997_H2N9

M80946_ruddy_turnstone/New_Jersey/47/1985_H4N6

CY021337_mall/Maryland/1241/2005_H4N6

CY020745_mall/Ohio/654/2002_H3N8
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Figure S7. Dated phylogeny of the NS Allele A gene isolated from both Eurasia (red) and North 
America (black) Node bars indicate 95% HPD of divergence times. Scale bar shows timeline in years. 
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CY021201_greenwinged_teal/Ohio/80/1993_H6N8

DQ021635_northern_pintail/TX/828189/02_H6

CY004576_mall/ALB/25/1976_H3N1

CY015504_pintail/Alaska/279/2005_H3N8

M25372_mall/Alberta/827/1978_H8N4

AY633248_mall/Alberta/242/98_H3N8

CY014933_mall/NY/194/1982_H4N8

CY005054_greenwinged_teal/ALB/228/1985_H7N3

CY021865_bluewinged_teal/Ohio/1387/2005_H6N2

CY004349_pintail_Dk/ALB/303/1977_H10N7

DQ021646_mall/MN/351/99_H3N4

U85380_mall/Wisconsin/428/1975_H5N1

CY005757_Dk/NZL/38/1984_H3N8

DQ021630_mall/MN/354/99_H3N8

CY004270_mall/ALB/206/1996_H6N8

CY004915_mall/ALB/49/1995_H4N6

CY021257_mall/Ohio/94/1993_H11N3

CY017841_greenwinged_teal/Ohio/466/1987_H3N8

CY005354_greenwinged_teal/ALB/199/1991_H12N5

CY004674_bluewinged_teal/ALB/569/1985_H3N8

AY633136_mall/Alberta/117/97_H3N8

CY024798_mall/Maryland/1983/2005_H6N8

CY004206_mall/ALB/76/1985_H6N3

DQ021638_ruddy_turnstone/DE/650679/02_H6

CY004327_mall/ALB/48/1976_H7N3

CY004550_pintail_Dk/Alberta/210/2002_H1N1

DQ021648_mottled_Dk/LA/32M/87_H6N2

CY004999_mall/ALB/7/1987_H8N4

CY017777_longtail_Dk/Maryland/291/2005_H3N8

DQ021644_mall/MN/218/99_H3N8

CY004409_ruddy_turnstone/NJ/65/1985_H7N3

CY004494_mall/ALB/965/1979_H1N1

CY004840_mall/ALB/25/1985_H4N6

CY004696_mall/ALB/118/1995_H3N5

M25371_pintail/Alberta/121/1979

CY004511_mall/ALB/201/1998_H1N1

CY005848_mall/Netherlands/12/2000_H7N3

CY004780_pintail_Dk/ALB/220/1977_H4N8

CY020801_mall/Ohio/671/2002_H4N6

CY004297_mall/Alberta/130/2003_H1N1

CY004943_mall/Alberta/30/2001_H4N8

EF597374_mall/Italy/1980/1993_H5N2

CY005593_Dk/Hong_Kong/205/1977_H5N3

M25373_mall/Alberta/88/1976

M55466_tern/Turkmenia/18/1972_H3N3

CY014846_mall/NY/6874/1978_H3N2

DQ017506_mall/Alberta/24/01_H7N3

CY021145_mall/Missouri/MO130/2005_H11N3

CY017745_pintail/Alaska/310/2005_H4N6

CY004308_pintail/Alberta/166/2003_H3N6

CY012820_mall/Ohio/97/1989_H4N2

DQ021631_mall/MN/403/99_H11N9

CY014706_Dk/Chabarovsk/1610/1972_H3N8

CY005267_redhead_Dk/ALB/357/1983_H11N9

CY021297_mall/Maryland/1135/2005_H12N5

DQ021624_mall/MN/290/99_H3N2

CY004293_mall/ALB/65/1976_H1N1

CY004370_mall/Alberta/245/2003_H11N9

AB275287_Dk/Hokkaido/8/80__H3N8

CY017713_mall/Ohio/156/1990_H3N6

DQ021643_mall/MN/212/99_H4N8

CY016399_mall/Ohio/264/1986_H3N8

CY016423_mall/Ohio/409/1988_H12N5

CY018011_greenwinged_teal/Ohio/203/1998_H6N2

CY017705_mall/Ohio/324/1988_H4N6

DQ985166_mall/BC/373/2005_H5N2

CY021897_whitewinged_scoter/Maryland/301/2005_H4N6

AY633288_mall/Alberta/47/98_H4N1

CY020953_mall/Ohio/209/1998_H11N9

CY005556_Dk/Hong_Kong/7/1975_H3N2

CY005035_bluewinged_teal/ALB/221/1978_H7N2

CY003883_mall/ALB/376/1985_H2N3

CY020977_mall/Ohio/115/1989_H6N8

DQ021623_mall/MN/225/99_H3N8

CY017279_mall/Ohio/265/1987_H1N9

CY021137_mall/Ohio/399/1987_H11N9

CY021345_mall/Ohio/1801/2005_H3N8

CY005246_pintail/Alberta/202/2000_H10N7

AB300235_swan/Hokkaido/51/1996_H5N3
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Figure S8. Dated phylogeny of the NS Allele B gene isolated from both Eurasia (red) and North 
America (black) Node bars indicate 95% HPD of divergence times. Scale bar shows timeline in years. 
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