Figure S1. RAXML maximum likelihood tree for the Mississippi Migratory Flyway (MMF) PB2 isolate
segments collected in this study from July 2008 — February 2011. Tree topology was used in the Slatkin &
Maddison tests for genetic structure within the MMF. Isolate branches are color coded by geographic
category distinction for testing (North-Blue;South-Red) with bootstrap support for branch labels. The
same North-South category distinctions were used in the discrete phylogeographic analysis.
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Figure S2. RAXML maximum likelihood tree for the Mississippi Migratory Flyway (MMF) PB1 isolate
segments collected in this study from July 2008 — February 2011. Tree topology was used in the Slatkin &
Maddison tests for genetic structure within the MMF. Isolate branches are color coded by geographic
category distinction for testing (North-Blue;South-Red) with bootstrap support for branch labels. The
same North-South category distinctions were used in the discrete phylogeographic analysis.
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Figure S3. RAXML maximum likelihood tree for the Mississippi Migratory Flyway (MMF) PA isolate
segments collected in this study from July 2008 — February 2011. Tree topology was used in the Slatkin &
Maddison tests for genetic structure within the MMF. Isolate branches are color coded by geographic
category distinction for testing (North-Blue;South-Red) with bootstrap support for branch labels. The
same North-South category distinctions were used in the discrete phylogeographic analysis.
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35676-PAa_1 2209 A_mallard_lowa_3205_2009_mixed
83 35627-PA_A_mallard_Wisconsin_4230_ 2009 H10N1
== 35647-PA_A_northern_shoveler_Wisconsin_2508_2009 H4N2
74 100 [ 41769-PAa_1_2208_A_bufflehead_Wisconsin_100S3214_2010_H11N3
"P41779-PA_A_mallard_Wisconsin_100S3169_2010_H4N9
41786-PAa_1 2199 A_mallard_Wisconsin_100S2945 2010_mixed
%0 41821-PA_1_2201 A mallard_lowa _100S2721 2010 H2N2
41771-PA_1_2201_A_mallard_Wisconsin_100S3084_2010_H3N8
41777-PA_1_2201_A_mallard_Wisconsin_100S3144_2010_H6N1
2 41828-PA_1_2201_A_mallard_lllinois_100S4130_2010_H11N2
41862-PA_1_2201_A_mallard_Mississippi_110S34_2011_H1N3
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35694-PA_A_northern_shoveler_Mississippi_252_2010_H10N7
i 41838-PA_1_2201_A_ mallard_lowa_100S2420_2010_H4N6
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41738-PA_1_2201_A_American_green-winged_teal_lllinois_100S1598_2010_H4N8
94 8 35661-PA_A_mallard_Wisconsin_2712_2009_H3N6
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41781-PA_1_2208_A_mallard_Wisconsin_100S2889_2010_H11N9
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Figure S4. RAXML maximum likelihood tree for the Mississippi Migratory Flyway (MMF) NP isolate
segments collected in this study from July 2008 — February 2011. Tree topology was used in the Slatkin &
Maddison tests for genetic structure within the MMF. Isolate branches are color coded by geographic
category distinction for testing (North-Blue;South-Red) with bootstrap support for branch labels. The
same North-South category distinctions were used in the discrete phylogeographic analysis.



66 : CY079407.1_A_American_coot_Mississippi_090S615_2009_H10N3
35604-NP_A_American_coot_lllinois_3405_2009 H10N3

100

84 35699-NP_A_mallard_Mississippi_360_2010_H3N8
6535701-NP_A_mallard_Mississippi_386_2010_H3N8
5 35695-NP_A_American_green-winged_teal_Mississippi_285_2010_H3N8
35702-NP_A_mallard_Mississippi_390_2010_H3N8
35698-NP_A_mallard_Mississippi_354_2010_H3N8

35648-NP_A_blue-winged_teal_Wisconsin_2509_2009_H1N2
08 e 41873-NP_1_1540 A_mallard_Missouri_10MO0253 2010 H1N2
100 — 41810-NP_1_1540_A_northern_shoveler_Missouri_100S4718_2010_H10N7
96 L— 41828-NP_1 1540 A mallard_lllinois_100S4130 2010 _H11N2
41755-NP_1_1530_A_American_green-winged_teal_lllinois_100S4014_2010_H7N3
41738-NP_1_1530_A_American_green-winged_teal_lllinois_100S1598 2010_H4N8
t

100

41838-NP_1 1530_A mallard_lowa_100S2420 2010 _H4N6

5678-NP_A_mallard_Missouri_132_2009_H2N3

41770-NP_1_1539_A_common_goldeneye_Wisconsin_100S4202_2010_H7N6

CY079569.1_A_mallard_Wisconsin_080S2254 2008_mixed

= 35682-NP_A_northern_shoveler_Missouri_298_2009_HI9N2

100 35642-NP_A_mallard_Wisconsin_4194_2009_ H1N1

72 100 [~ 41864-NP_A_northern_shoveler_Mississippi_110S289_2011_H7N3

100y 41809-NPb_1_1540_A_northern_shoveler_Missouri_100S4700_2010_H7N3

_I 41811-NP_1_1539_A_gadwall_Missouri_100S4731_2010_H7N3
Yq: CY079511.1_A_northern_shoveler_lllinois_080S3331_2008_H4N8

74 86 41769-NPa_1_1530_A_ bufflehead_Wisconsin_100S3214_2010_H11N3

ﬂl CY079503.1_A_environment_Indiana_080S2885_2008_H7N3

CY079487.1_A_environment_Indiana_080S2857_2008_H7N3
35630-NP_A_American_black_duck_Wisconsin_2542_2009_H4N2

70

: 35613-NP_A_blue-winged_teal_Wisconsin_3060_2009_ H3N2
35641-NP_A_mallard_Wisconsin_3165_ 2009 H1IN1
ﬁ CY079479.1_A_mallard_Wisconsin_080S2841_2008_H2N3
1 35659-NP_A_American_green-winged_teal_Wisconsin_2743 2009_H1N1
B 35686-NP_A_mallard_Ohio_1688_2009_H12N5
35661-NP_A_mallard_Wisconsin_2712_2009_H3N6

CY079335.1_A_mallard_Wisconsin_080S2271_2008_H11N9

35660-NPa_1_1541_A_ blue-winged_teal_Wisconsin_2818 2009_mixed
41774-NPa_1_1519 A blue-winged_teal_Wisconsin_100S3108_2010_mixed
35647-NP_A_northern_shoveler_Wisconsin_2508_2009 H4N2

— 98 35663-NP_1_1738_A_American_black_duck_lllinois_3854_2009 H11N9
35700-NP_A_American_green-winged_teal_Mississippi_383_2010_H11N9

100

41752-NP_1_1530_A_mallard_lllinois_100S3599 2010 H6N1
35651-NP_A_blue-winged_teal_Wisconsin_2649_2009_H6N1

41840-NPa_1_1342_A American_green-winged_teal_lowa_100S2467_2010_mixed
8697, 41865-NP_1_1540_A_blue-winged_teal_Missouri_10MO003_2010_H4N6
41866-NP_1_1540_A_blue-winged_teal_Missouri_10MO0011_2010_H3N6
88 41843-NP_1_1540_A_blue-winged_teal_lowa_100S2639_2010_H3N8
92 41772-NP_1_1540_A_blue-winged_teal_Wisconsin_100S3092_2010_H3N6
41773-NP_1_1481_A_American_green-winged_teal Wisconsin_100S3093_2010_mixed
= 41803-NPa_1_1540_A_mallard_Wisconsin_100S3868_2010_mixed

95p= 41727-NP_1_1459_A mallard_lllinois_100S3248_2010_mixed
IB_L 41833-NP_1_1540_A mallard_lllinois_100S3676_2010_H3N8
: 35650-NP_A_American_green-winged_teal_Wisconsin_2530_2009_H6N2
41 100 41733-NP_A_blue-winged_teal_lllinois_100S1546_2010_H3N6
41848-NP_1_1540_A_blue-winged_teal_lllinois_100S2988_2010_H4N6

41757-NP_1_1540_A mallard_Wisconsin_100S4194 2010 _H11N9
41867-NP_1_1530_A_blue-winged_teal_Missouri_10MO013_2010_H3N1

6 41836-NP_1_1530_A_long-tailed_duck_Wisconsin_100S3919_2010_H10N6
92 6 41801-NP_1_1530_A_mallard_Wisconsin_100S3845_2010_H5N2
100 g 35635-NP_A_mallard_Wisconsin_2575_ 2009 H3N2
96 35655-NP_1_1916_A_mallard_Wisconsin_2719 2009 H4N2
54CY079415.1_A_northern_shoveler_Mississippi_090S643_2009_H7N7
46 CY079311.1_A_American_green-winged_teal_Mississippi_090S046_2009_H7N7

(0

41797-NP_1_1539_A_northern_pintail_Mississippi_100S4521_2010_mixed
8 41834-NP_1_1540_A_long-tailed_duck_Wisconsin_100S3915_2010_H3N6
T 35610-NPb_1_1531_A_American_green-winged_teal_lllinois_3053_2009_mixed
41876-NP_1_1540_A_ mallard_Missouri_10MO0333_2010_H11N9
78 == 41754-NP_1_1540_A_northern_shoveler_lllinois_100S3619_2010_H11N9

%I 41821-NP_1_1540 A mallard_lowa_100S2721_2010_H2N2
b 41822-NP_1_1540_A_American_wigeon_lowa_100S2748_2010_H2N2
= 41829-NP_1_1540_A mallard_lllinois_100S4179_2010_H11N2
= 41861-NPb_1_1423 A_American_green-winged_teal_Mississippi_110S259 2011_mixed
== 411852-NP_1_1540_A_American_green-winged_teal_Mississippi_110S90_2011 H11N9
41777-NP_1_1540_A mallard_Wisconsin_100S3144_2010_H6N1
1 41796-NP_1_1540 A _mallard_Mississippi_100S4494 2010 H1N1
99 3 41749-NP_1_1530_A_American_green-winged_teal_lllinois_100S3368_2010_H7N7
_I 41746-NP_1_1541_A_American_green-winged_teal_lllinois_100S3329_2010_H7N7
CY079577.1_A_American_green-winged_teal_lllinois_080S2311_2008_mixed
92 LI_ 35649-NP_A_mallard_Wisconsin_2530_2009 H4N2
41725-NPa_1_1540_A_mallard_lllinois_100S3243_2010_mixed
35631-NP_2_1532_A_mallard_Wisconsin_2543_2009 H3N2
35677-NP_A_mallard_Missouri_129 2009_H6N2
41750-NP_1_1531_A_gadwall_lllinois_100S3384 2010 _H11N2
CY079439.1_A_gadwall_Wisconsin_080S2296_2008_H6N2
CY079455.1_A_American_black_duck_lllinois_080S2688_2008 H5N2
35658-NP_1_1539_A_blue-winged_teal_Wisconsin_2741 2009 _H4N6
35614-NPa_1_1532_A_blue-winged_teal_Wisconsin_3061_2009_mixed
41768-NP_1_1540_A bufflehead_Wisconsin_100S3204_2010_H12N5
41813-NP_1_1540_A_American_wigeon_Missouri_100S4752_2010_H6N1
41771-NP_1_1540 A mallard_Wisconsin_100S3084_2010_ H3N8
41791-NP_1_1540_A mallard_Wisconsin_100S3941 2010 _H14N6
41835-NP_A_long-tailed_duck_Wisconsin_100S3918_2010_H14N8
35624-NP_A_mallard_Wisconsin_1534_2009_H6N8
CY079327.1_A_mallard_Wisconsin_080S2261 2008_H4N6
CY079423.1_A_American_green-winged_teal_Wisconsin_080S2270_2008_H3N8
100 | €Y079431.1_A_American_green-winged_teal_Wisconsin_080S2291_2008_H3N2
CY079343.1_A_American_green-winged_teal_Wisconsin_080S2292_2008_H3N2
94 CY079351.1_A_gadwall_Wisconsin_080S2293_2008_H3N2
41760-NP_1_1536_A_mallard_Wisconsin_100S2659 2010 _H4N2
H35687-NP_1_1537_A_mallard_Ohio_1690_2009_H6N1
D35691-NP_A_mallard_Ohio_2043_2009_H6N1
35690-NPa_1_1537_A_mallard_Ohio_2039_2009_mixed
e 35672-NP_A_mallard_lllinois_4180_2009_ H6N1
— 35664-NP_A_gadwall_lllinois_3860_2009_ H6N1
17 41747-NP_1_1536_A_gadwall_lllinois_100S3342_2010_H6N1
41824-NP_1_1536_A_gadwall_lowa_100S2753 2010_H3N8
41739-NP_1_1536_A_mallard_Wisconsin_100S2524 2010 _H11N2
95 41798-NP_1_1536_A_northern_shoveler_Mississippi_100S4526_2010_H6N2
41793-NP_1_1536_A_gadwall_Mississippi_100S4531_2010_H6N2
r— 35685-NP_1_1738_A_mallard_Ohio_1686_2009_H6N9
—— 41758-NP_1_1536_A_mallard_Wisconsin_100S1604 2010 H5N2
41764-NP_1_1536_A_northern_pintail_Wisconsin_100S2857_2010_H5N2
41875-NP_1_1536_A_northern_shoveler_Missouri_10M0O0294_2010_H11N9
41780-NP_1_1536_A_northern_shoveler_Wisconsin_100S3226_2010_H7N3
41853-NPb_1_1466_A_American_green-winged_teal_Mississippi_110S98_2011_mixed
41799-NP_1_1536_A mallard_Wisconsin_100S3171_2010_H7N3
41759-NP_1_1536_A_mallard_Wisconsin_100S2667_2010_H11N9
35679-NPa_1_2159 A_northern_shovelerMissouri_141 2009_mixed
35616-NPb_1_1537_A_northern_shoveler_lllinois_3767_2009_mixed
35683-NP_A_northern_pintail_Missouri_319_2009_H12N5
hp— 35621-NPa_1_1537_A_American_green-winged_teal_lllinois_3443_2009_mixed
4 100 = 41819-NP_1_1535_A_mallard_lowa_100S2685_2010_H4N2
- 41787-NP_1_1536_A_American_green-winged_teal_Wisconsin_100S2955 2010 _H5N2
e 35629-NPa_1 1537_A mallard_Wisconsin_4236_2009_mixed
= 35676-NPa_1_1537_A_mallard_lowa_3205_2009_mixed
72 35639-NP_A_mallard_Wisconsin_2756_2009_H1N1
35638-NP_A_mallard_Wisconsin_2755 2009 H1N1
77 35634-NP_A_blue-winged_teal_Wisconsin_2572_2009_H2N3
35644-NP_A_mallard_Wisconsin_4197_2009_H1N1
35640-NP_A_mallard_Wisconsin_2785_ 2009 _H2N3
== 35633-NP_A_mallard_Wisconsin_2560_2009_H2N3
41726-NPa_1_1536_A_mallard_lllinois_100S3245_2010_H4N2
41841-NP_1 1536_A mallard_lowa_100S2492_2010_H3N6
41783-NP_1_1536_A_mallard_Wisconsin_100S2909_2010_H3N8
41782-NP_1_1536_A_mallard_Wisconsin_100S2900_2010 H3N2
41745-NP_2_1537_A_environment_Indiana_100S1511 2010_H4N8
41744-NP_1_1536_A_environment_Indiana_100S1500_2010_H3N8
5 41800-NPa_1_1536_A_mallard_Wisconsin_100S3232_2010_mixed
41789-NP_1 1536_A mallard_Wisconsin_100S3066_2010_H6N2
41766-NP_1_1519_A_mallard_Wisconsin_100S2880_2010_H6N8
T+ 35646-NP_A_mallard_Wisconsin_4203_2009_H11N9
= 41788-NP_1_1536_A_mallard_Wisconsin_100S3051_2010_H4N2

41863-NP_1_1536_A_northern_shoveler_Mississippi_110S202_2011_H7N7
1 4899 41785-NP_1_1536_A_mallard_Wisconsin_100S2918_2010_H4N6
98

[y

73

55

98 5

98

95

100

(0 (O

100

96

99

97

41784-NP_1_1536_A mallard_Wisconsin_100S2917_2010_H4N6
41831-NP_1_1536_A mallard_lllinois_100S3659_2010_H11N2
41832-NP_1_1536_A_American_green-winged_teal_lllinois_100S3662_2010_H11N2
41775-NP_1_1515 A gadwall_Wisconsin_100S3122 2010 _H11N9
41872-NP_1_1536_A_gadwall_Missouri_10MO095_2010_H6N1
41761-NP_1_1536_A_mallard_Wisconsin_100S2672_2010_H5N1
41781-NP_1 1536_A mallard_Wisconsin_100S2889 2010 _H11N9
41786-NPa_1_1536_A_mallard_Wisconsin_100S2945_2010_mixed
41779-NP_A_mallard_Wisconsin_100S3169 2010_H4N9
CY020720.1_A_mallard_Ohio_48_1986_H3N2_NP
I— 41765-NP_1_1540_A_blue-winged_teal_Wisconsin_100S2862_2010_H3N2
41855-NP_1_1540_A_northern_shoverl_Mississippi_110S145_2011_H7N9
41871-NP_1_1540_A mallard_Missouri_10MO084_2010_H5N9
41742-NP_1_1540_A_mallard_Wisconsin_100S2773_2010_H3N8
41743-NP_1_1540_A_wood_duck_Wisconsin_100S2778_2010_H3N8
35662-NP_A_blue-winged_teal Wisconsin_2753 2009 H4N6
41853-NPa_1_1343_A_American_green-winged_teal_Mississippi_110S98_2011_mixed
35606-NP_A_mallard_lllinois_3974_ 2009 H5N2
98 = 41802-NP_1 1540 A mallard_Wisconsin_100S3866_2010 H3N6
41856-NPb_1_1540_A_American_green-winged_teal_Mississippi_110S247_2011_mixed
92 35637-NP_A_American_green-winged_teal_Wisconsin_2690_2009_H3N8
_l_ 35628-NP_1_1537_A_greater_scaup_Wisconsin_4234 2009 _H11N9
41881-NP_1_1537_A_mallard_Missouri_10MO0550_2010_H11N3
A2 100 35619-NP_1_1537 A_environment_Indiana_3607_2009_H5N2
35617-NP_1_1537_A_environment_Indiana_3596_2009_H5N2
35620-NP_1_1537_A_environment_Indiana_3610_2009_H5N2
35618-NP_1_1537_A_environment_Indiana_3599 2009 _H5N2
98 e 11826-NP_1_1540_A_mallard_lllinois_100S4078_2010_H10N7
t 41729-NPa_1_1443 A northern_pintail_lllinois_100S3257_2010_mixed
41740-NP_1_1540 A_mallard_Wisconsin_100S2538 2010 _H3N2
r— 41769-NPb_1_1540_A_bufflehead_Wisconsin_100S3214_2010_H11N3
CY079399.1_A_northern_shoveler_Mississippi_090S168_2009_H10N6
35675-NPa_1 1538 A mallard_lowa_3195 2009_mixed
pr— 11790-NP_A_mallard_Wisconsin_100S3067_2010_H4N2
100 I35668-NP_1_1537_A_msllard_lIIinois_4124_2009_H4N8
35669-NP_1_1537_A_ring-necked_duck_lllinois_4125 2009 _H4N8
pr— 35605-NPa_1_1541 A_mallard_lllinois_2956_2009_mixed
78 89 41868-NP_1_1538_A_blue-winged_teal _Missouri_10MO021_2010_H3N8
35627-NP_1_1537_A_mallard_Wisconsin_4230_2009_H10N1
35653-NP_1_1537_A_blue-winged_teal_Wisconsin_2665_2009_H4N2
35654-NP_1_1539_A_blue-winged_teal_Wisconsin_2713_2009_H4N2
35656-NP_A_blue-winged_teal_Wisconsin_2720_2009_H3N2
35692-NP_1_1537_A_mallard_Ohio_1695_2009_H4N6
5= 41837-NP_1_1538_A_ blue-winged_teal_lowa_100S2411_2010_H3N8
= 35632-NP_1_1537_A_ mallard_Wisconsin_2549 2009 H3N2
= 35614-NPb_1 1538 A_blue-winged_teal Wisconsin_3061_2009_mixed
35623-NP_1_1537_A_mallard_Wisconsin_4218_2009_H12N5
= 41856-NPa_1_1538 A_American_green-winged_teal_Mississippi_110S247_2011_mixed
P 41850-NPb_1 1516 A northern_shoveler_Arkansas_110S333 2011_H7N6
41874-NP_1_1538_ A_gadwall_Missouri_10M0O0280_2010_H5N2
CY079367.1_A_American_green-winged_teal_Wisconsin_080S3469_2008_H2N9
35667-NP_A_American_black_duck_lllinois_4119 2009_H8N4
35684-NP_A_mallard_Missouri_350_2009_H11N9
) 35625-NP_1_1783_A_mallard_Wisconsin_1538 2009 _H4N6
35689-NP_1_1538_A_mallard_Ohio_2033_2009_H4N9
35688-NP_1_1537_A_mallard_Ohio_2031_2009_H4N9
80 ﬁ e 41880-NPa_1_1540_A_American_wigeon_Missouri_10MO0530_2010_mixed
35612-NP_A_American_green-winged_teal_lllinois_2479_2009_H2N3
92 41850-NPa_1_1538_A_northern_shoveler_Arkansas_110S333_2011 H7N6
90 41804-NP_1_1540 A_mallard_Wisconsin_100S3881_2010_H10N7
5] 41736-NP_1_1540_A_blue-winged_teal_lllinois_100S1562_2010_H4N6
41735-NP_1_1540_A_blue-winged_teal_lllinois_100S1561_2010_H4N6
84 40 41737-NP_1_1540_A_blue-winged_teal_lllinois_100S1563_2010_H4N6
35652-NP_A_mallard_Wisconsin_2653 2009 H4N6
35671-NP_A_mallard_lllinois_4179 2009 _H11N9
35608-NP_1_1630_A_mallard_lllinois_3048_2009_H11N2
35707-NP_A_mallard_Mississippi_442_2010_H1N1
CY079391.1_A_northern_shoveler_Mississippi_090S025_2009 H12N5
41731-NP_1_1540_A_mallard_lllinois_100S3786_2010_H10N7
41732-NP_1_1540 A mallard_lllinois_100S4334 2010 _H10N7
41827-NP_1_1540_A_mallard_lllinois_100S4111_2010_H10N7
35694-NP_1_1537_A_northern_shoveler_Mississippi_252_2010_H10N7
85 35673-NP_1_1679_A_common_goldeneye_lowa_3192_2009_H11N9
N 35674-NP_A_mallard_lowa_3193 2009 _H11N9
35609-NP_A_mallard_lllinois_3051_2009_H11N3
35657-NP_A_northern_pintail_Wisconsin_2737_2009_H3N2
= 35681-NP_A_mallard_Missouri_220 2009 _H7N3
e 35610-NPa_1_1541_A_American_green-winged_teal_lllinois_3053_2009_mixed
96 100 y 41753-NP_1_1540_A_blue-winged_teal_lllinois_100S3610_2010_H6N2
P L 41751-NP_1_1540_A_American_green-winged_teal_lllinois_100S3589 2010 H6N2
41763-NP_1_1540_A_American_green-winged_teal_Wisconsin_100S2847_2010_H1N1
35611-NP_A_American_green-winged_teal_lllinois_3054_2009_H1N2
35643-NPa_1_1541_A_mallard_Wisconsin_4196_2009_mixed
41879-NP_1_1540_A_blue-winged_teal_Missouri_10MO0407_2010_H4N6
41741-NP_1_1540_A_American_green-winged_teal_Wisconsin_100S2767_2010_H6EN8
CY079495.1_A_mallard_Wisconsin_080S2844_2008_H2N3
4 100 41730-NP_1_1537_A_northern_pintail_lllinois_100S3959_2010_H7N3
E_: 41859-NP_1_1537_A_American_green-winged_teal_Mississippi_110S256_2011_H1N1
100 I— 35670-NP_A_mallard_lllinois_4162_2009_H11N2
35616-NPa_2_1541_A_northern_shoveler_lllinois_3767_2009_mixed
8 41792-NP_1_1530_A_American_black_duck_Wisconsin_100S3949_2010_H7N8
35666-NP_A_lesser_scaup_lllinois_4115 2009_H10N7
© 41878-NP_1_1540_A mallard_Missouri_10MO0391_2010_H10N7
35679-NPb_1_1974_A_northern_shovelerMissouri_141_2009_mixed
CY079359.1_A_mallard_lllinois_080S2710_2008_H10N7
CY079463.1_A_mallard_lllinois_080S2711 2008_H10N7
82 CY079471.1_A_American_green-winged_teal_lllinois_080S2713_2008_H10N7
100 41820-NP_1_1540 A _mallard_lowa_100S2692_2010_ H4N2
41762-NP_1 1540 A mallard_lllinois_100S2677_2010_H3N2
41842-NP_1_1540_A_blue-winged_teal lowa 100S2624 2010 H3N2
35696-NP_A_American_green-winged_teal_Mississippi_300_2010_H11N9
CY079319.1_A_northern_shoveler_Mississippi_090S589 2009 _H4N6
35622-NP_A_bufflehead_lllinois_4016_2009_H4N8
41778-NP_1_1110_A mallard_Wisconsin_100S3166_2010_mixed
41860-NP_1_1540_A_American_green-winged_teal_Mississippi_110S257_2011 H11N9
pr——— 35645-NP_A_northern_pintail_Wisconsin_4198_2009_H11N9
9% 35693-NP_A_northern_shoveler_Mississippi_236_2010_H10N7
35680-NP_A_northern_shovelerMissouri_196_2009 H10N3
100 41870-NP_1_1540 A mallard_Missouri_10MO053_2010_H7N4
|: 41862-NP_1_1540 A mallard_Mississippi_110S34 2011 HIN3
r 41748-NP_1_1540_A_American_gree-winged_teal_lllinois_100S3343_2010_H2N3
b 41808-NP_A_northern_shoveler_Missouri_100S4673_2010_H14N6
— CY079447.1_A_mallard_lllinois_080S2315_2008_H4N6
LY 35615-NP_A_mallard_lllinois_3747_2009_H6N1
15?— CY079519.1_A_environment_Indiana_080S3524_2008_ H1N2
g~ 35636-NP_A_mallard_Wisconsin_2576_2009_H5N1
41809-NPa_1_1540_A northern_shoveler_Missouri_100S4700_2010_ H7N3
35607-NPa_1_1541_A_American_green-winged_teal_lllinois_2975_2009_mixed
35704-NPa_1_1541_A_American_green-winged_teal_Mississippi_404_2010_mixed
35626-NP_1_1537_A_lesser_scaup_Wisconsin_3964_2009_H10N3
35705-NPa_1_1541_A_mallard_Mississippi_407_2010_mixed
35697-NP_A_mallard_Mississippi_329_2010_H10N7
45 41830-NPa_1_1316_A_northern_shoveler_lllinois_100S3632_2010_mixed
-1— 41756-NP_1_1540_ A mallard_Wisconsin_100S4193 2010 H11N9
|4_1'4_ 41776-NP_1_1540_A_American_green-winged_teal_Wisconsin_100S3127_2010_H5N2
g2 41844-NP_1_1540_A_blue-winged_teal_lowa_100S2649_2010_H3N6
38— 41869-NP_1_1540_A_blue-winged_teal_Missouri_10MO030_2010_H4N6
B - 41825-NPa_1_1540_A_northern_shoveler_lllinois_100S4360_2010_mixed
6 35703-NP_A_northern_shoveler_Mississippi_397_2010_H1N3
41823-NP_1_1540 A mallard_lowa_100S2752 2010 H11N9
41851-NP_1_1540_A_northern_shoveler_Arkansas_110S386_2011 H9N2
e 41805-NP_1_1540_A_American_green-winged_tealMissouri_100S4622_2010_H12N4
4 41807-NP_1_1540_A_mallard_Missouri_100S4670_2010_ HON2
8 35706-NP_A_mallard_Mississippi_413 2010 _H1N1
41726-NPb_1_1540_A_mallard_lllinois_100S3245 2010 H4N2
e 1734-NP_1_1510_A_American_green-winged_teal_lllinois_100S1551_2010_H4N6
41728-NP_1_1403_A_mallard_ILlinois_100S3249 2010 H11N2
41812-NP_1 1540 A northern_shoveler_Missouri_100S4750_2010_ H7N3
41794-NP_1_1540_A_mallard_Mississippi_100S4593 2010_H1N2
41877-NPa_1_1540_A_mallard_Missouri_10MO0334_2010_mixed
e 41839-NP_1 1540 A mallard_lowa_100S2426_2010_H3N8
41849-NPa_1_1540_A northern_shoveler_Arkansas_110S171 2011 mixed
41858-NP_1_1540_A_American_green-winged_teal_Mississippi_110S255_2011_ H7N7
41806-NP_1_1540_A northern_shoveler_Missouri_100S4632_2010_ H7N7
41857-NP_1_1540_A_American_green-winged_teal_Mississippi_110S250_2011_H7N3
41861-NPa_1_1307_A_American_green-winged_teal_Mississippi_110S259 2011_mixed

98

87

100

(7
=

97

72

4182

98

97

85

N 100

(7
Q)

92

94

76

93

[F%]

100

0.09



Figure S5. RAXML maximum likelihood tree for the Mississippi Migratory Flyway (MMF) MP isolate
segments collected in this study from July 2008 — February 2011. Tree topology was used in the Slatkin &
Maddison tests for genetic structure within the MMF. Isolate branches are color coded by geographic
category distinction for testing (North-Blue;South-Red) with bootstrap support for branch labels. The
same North-South category distinctions were used in the discrete phylogeographic analysis.
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61 | 41725-MPa_1_1002_A_mallard_lllinois_100S3243_2010_mixed

18

41836-MP_1_1002_A_long-tailed_duck_Wisconsin_100S3919_2010_H10N6

52 35672-MP_A_mallard_lllinois_4180_2009_H6N1
41747-MP_1_1002_A_gadwall_lllinois_100S3342_2010_ H6N1
35664-MP_A_gadwall_lllinois_3860_2009 H6N1

64 e 41793-MP_1_1002_A_gadwall_Mississippi_100S4531_2010_H6N2
41798-MP_1_1002_A_northern_shoveler_Mississippi_100S4526_2010_H6N2

21 41739-MP_1_1002_A_mallard_Wisconsin_100S2524 2010_H11N2

e CY079453.1_A_American_black_duck_lllinois_080S2688_2008_H5N2

41768-MP_1_1002_A_bufflehead_Wisconsin_100S3204_2010_H12N5

» 94 35612-MP_A_American_green-winged_teal_lllinois_2479_2009_H2N3
HS%OQ-M P_A_mallard_lllinois_3051_2009_H11N3
63 35610-MPa_1_992_A_American_green-winged_teal_lllinois_3053_2009_mixed

78 | 35662-MP_A_blue-winged_teal_Wisconsin_2753_2009_H4N6

68 41740-MP_1_1002_A_mallard_Wisconsin_100S2538_2010_H3N2

_u‘ﬂz-MP_1_1002_A_maIIard_Wisconsin_10082773_2010_H3N8

41743-MP_1_1002_A_wood_duck_Wisconsin_100S2778_2010_H3N8

41726-MPa_1_1002_A_mallard_lllinois_100S3245 2010 _H4N2
L: CY079567.1_A_mallard_Wisconsin_080S2254_2008_mixed

34 41750-MP_1_1002_A_gadwall_lllinois_100S3384_2010_H11N2
35618-MP_A_environment_Indiana_3599 2009 _H5N2

94 35619-MP_A_environment_Indiana_3607_2009_H5N2
35617-MP_A_environment_Indiana_3596_2009_H5N2

17 35620-MP_A_environment_Indiana_3610_2009_H5N2
100 %CYO79349.l_A_gadwaII_Wisconsin_08082293_2008_H3N2

100

76

24

21

CY079429.1_A_American_green-winged_teal_Wisconsin_080S2291_2008_H3N2
CY079341.1_A_American_green-winged_teal_Wisconsin_080S2292_2008_H3N2
35625-MP_1_1405_A_mallard_Wisconsin_1538_2009_H4N6
80 [ | 41785-MP_1_1002_A_mallard_Wisconsin_10052918_2010_H4N6
¥ 41784-MP_1_1002_A_mallard_Wisconsin_100S2917_2010_H4N6
35689-MP_1_1354_A_mallard_Ohio_2033_2009_H4N9
IF 35688-MP_A_mallard_Ohio_2031_2009_H4N9
35657-MP_A_northern_pintail_Wisconsin_2737_2009_H3N2
L|— 35647-MP_A_northern_shoveler_Wisconsin_2508_2009_H4N2
35660-MPa_1_1003_A_blue-winged_teal_Wisconsin_2818 2009_mixed
41757-MP_1_1002_A_mallard_Wisconsin_100S4194_2010_H11N9
41877-MPa_1_1002_A_mallard_Missouri_10MO0334_2010_mixed
67 41832-MP_1_1002_A_American_green-winged_teal_lllinois_100S3662_2010_H11N2
41756-MP_1_1002_A_mallard_Wisconsin_100S4193_2010_H11N9
41773-MP_1_657_A_American_green-winged_teal_Wisconsin_100S3093_2010_mixed
65 35661-MP_A_mallard_Wisconsin_2712_2009_H3N6
28 41801-MP_1_1002_A_mallard_Wisconsin_100S3845_2010_H5N2
i|— 41788-MP_1_1002_A_mallard_Wisconsin_100S3051_2010 H4N2
41790-MP_A_mallard_Wisconsin_100S3067_2010_H4N2
41873-MP_1 _1002_A_mallard_Missouri_10M0O0253 2010 _H1N2
24 35678-MP_A_mallard_Missouri_132_2009_ H2N3
45 35705-MPa_1_1003_A_mallard_Mississippi_407_2010_mixed
100 35604-MP_A_American_coot_lllinois_3405_2009_H10N3
CY079405.1_A_American_coot_Mississippi_090S615 2009 H10N3
n 6235695-MP_A_American_green-winged_teaI_Mississippi_285_2010_H3N8
90 35699-MP_A_mallard_Mississippi_360_2010_H3N8
65 § 35701-MP_A_mallard_Mississippi_386_2010_H3N8
_1235702-MP_A_maIIard_Mississippi_390_2010_H3N8
35698-MP_A_mallard_Mississippi_354_2010_H3N8
35665-MP_1_1278 A_ruddy_duck_lllinois_3471_2009_H3N8
37 35624-MP_A_mallard_Wisconsin_1534_2009_H6N8
| 78 | CY079437.1_A_gadwall_Wisconsin_080S2296_2008_H6N2
82 CY079575.1_A_American_green-winged_teal_lllinois_080S2311_2008_mixed
94 == 35687-MP_1_1003_A_mallard_Ohio_1690_2009_H6N1
¥ 35690-MPa_1_1003_A_mallard_Ohio_2039_2009_mixed
41881-MP_1_1002_A_mallard_Missouri_10MO0550_2010_H11N3

94 35677-MP_A_mallard_Missouri_129_2009_H6N2
—l 88 | 41782-MP_1_1002_A_mallard_Wisconsin_100S2900_2010_H3N2
41803-MPa_1_1002_A_ mallard_Wisconsin_100S3868_2010_mixed

41874-MP_1_1002_A_gadwall_Missouri_10MO0280_2010_H5N2
e 35685-MP_1_1380_A_mallard_Ohio_1686_2009_H6N9
80 8B35642-MP_A_mallard_Wisconsin_4194 2009 HIN1
2635691-MP_A_ mallard_Ohio_2043_2009_H6N1
3 35630-MP_A_American_black_duck_Wisconsin_2542_2009_H4N2
87 41765-MP_1_1002_A_blue-winged_teal_Wisconsin_100S2862_2010_H3N2

%Z—MP_l_lOOZ_A_que—winged_teal_lowa_lOOSZG24_2010_H3N2

41762-MP_1_1002_A_mallard_lllinois_100S2677_2010_H3N2
35692-MP_A_mallard_Ohio_1695_2009_H4N6
78 41805-MP_1_1002_A_American_green-winged_tealMissouri_100S4622_2010_H12N4
B 35650-MP_A_American_green-winged_teal_Wisconsin_2530_2009_H6N2
14 e 11804-MP_1_1002_A_mallard_Wisconsin_100S3881_2010_H10N7
— 41825-MPa_1_1002_A_northern_shoveler_lllinois_100S4360_2010_mixed
41823-MP_1_1002_A mallard_lowa_100S2752_2010_H11N9
1 Ll— 41833-MP_1_1002_A_mallard_lllinois_100S3676_2010_H3N8

15 35679-MPa_1_1884 A_northern_shovelerMissouri_141 2009 _mixed

CY079445.1_A_mallard_lllinois_080S2315 2008_H4N6
35633-MP_A_mallard_Wisconsin_2560_2009 H2N3
40 35 41872-MP_1_1002_A_gadwall_Missouri_10MO095_2010_H6N1
i: 41772-MP_1_1002_A_blue-winged_teal_Wisconsin_100S3092_2010_H3N6

41868-MP_1_1002_A_blue-winged_teal_Missouri_10M0O021_2010_H3N8
35653-MP_A_blue-winged_teal_Wisconsin_2665_2009_ H4N2
35635-MP_A_mallard_Wisconsin_2575_2009_H3N2
41837-MP_1_1002_A_blue-winged_teal_lowa_100S2411_2010_H3N8
41863-MP_1_1002_A_northern_shoveler_Mississippi_110S202_2011_H7N7
35654-MP_A_blue-winged_teal_Wisconsin_2713 2009 H4N2
Y 11806-MP_1_1002_A_northern_shoveler_Missouri_100S4632_2010_H7N7
41858-MP_1 1002_A_American_green-winged_teal_Mississippi_110S255 2011 H7N7
_ 41862-MP_1_1002_A_mallard_Mississippi_110S34 2011 H1N3
41745-MP_1_1002_A_environment_Indiana_100S1511 2010 H4N8
41871-MP_1_1002_A_mallard_Missouri_10MO084_2010_H5N9

36 41774-MPa_A_blue-winged_teal_Wisconsin_100S3108_2010_mixed

_mO—MP_1_1002_A_maIIard_Wisconsin_10032659_2010_H4N2

41729-MPa_1_736_A_northern_pintail_lllinois_100S3257_2010_mixed

75

22

18

o=y
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26

41728-MP_1_788_A_mallard_ILlinois_100S3249_2010_H11N2
82 41859-MP_1_1002_A_American_green-winged_teal_Mississippi_110S256_2011_H1N1
62 41786-MPa_1_1002_A_mallard_Wisconsin_100S2945 2010_mixed
41802-MP_1_1002_A_mallard_Wisconsin_100S3866_2010_H3N6
41787-MP_1_1002_A_American_green-winged_teal_Wisconsin_100S2955_2010_H5N2
41779-MP_A_mallard_Wisconsin_100S3169_2010_H4N9
Lﬂ?:-MP_A_northern_pintaiI_Missouri_319_2009_H12N5
41854-MP_1_1002_A_northern_shoveler_Mississippi_110S108_2011_H1N1
5 = 35697-MP_A_mallard_Mississippi_329_2010_H10N7
41819-MP_1_1002_A_mallard_lowa_100S2685_2010_H4N2
‘ i|— 35666-MP_A_lesser_scaup_lllinois_4115_2009_H10N7
35626-MP_A_lesser_scaup_Wisconsin_3964 2009 H10N3
P CY079389.1_A_northern_shoveler_Mississippi_090S025_2009_ H12N5
41826-MP_1_1002_A_mallard_lllinois_100S4078_2010_H10N7
CY079413.1_A_northern_shoveler_Mississippi_090S643_2009_H7N7
35704-MPa_1_1003_A_American_green-winged_teal_Mississippi_404_2010_mixed
41809-MPa_1_1002_A_northern_shoveler_Missouri_100S4700_2010_H7N3
91 r—41856-MPa_1_1002_A_American_green-winged_teal_Mississippi_110S247_2011_mixed
55 35706-MP_A_mallard_Mississippi_413_2010_H1N1
2B 35694-MP_A_northern_shoveler_Mississippi_252_2010_H10N7
41796-MP_1_1002_A_mallard_Mississippi_100S4494 2010 _H1N1
41767-MP_1_535_A_ruddy_duck_Wisconsin_100S3191_2010_H3N8
== 35608-MP_1_1545_A_mallard_lllinois_3048_2009_H11N2
41851-MP_1_986_A_northern_shoveler_Arkansas_110S386_2011_H9N2
5_6:41794-MP_l_lOOZ_A_maIIard_Mississippi_lOOS4593_2010_H1N2
41879-MP_1_1002_A_blue-winged_teal_Missouri_10M0O0407_2010_H4N6
78 35632-MP_A_mallard_Wisconsin_2549_2009_H3N2
e 35614-MPa_1_1003_A_blue-winged_teal_Wisconsin_3061_2009_mixed
g f35669-M P_A_ring-necked_duck_lllinois_4125_2009_H4N8
35668-MP_A_msllard_lllinois_4124 2009_H4N8
12 35607-MPa_1_1003_A_American_green-winged_teal_lllinois_2975 2009 _mixed
89 41875-MP_1_1002_A_northern_shoveler_Missouri_10M00294 2010 H11N9
35693-MP_A_northern_shoveler_Mississippi_236_2010_H10N7
35671-MP_A_mallard_lllinois_4179_ 2009 _H11N9
100 § 41751-MP_1_1002_A_American_green-winged_teal_lllinois_100S3589 2010 H6N2
¥ 41753-MP_1_1002_A_blue-winged_teal_lllinois_100S3610_2010_H6N2
41811-MP_1_1002_A_gadwall_Missouri_100S4731_2010_H7N3
41864-MP_A_northern_shoveler_Mississippi_110S289 2011 H7N3
86 CY079397.1_A_northern_shoveler_Mississippi_090S168_2009_H10N6
JE 35684-MP_A_mallard_Missouri_350_2009_H11N9
41792-MP_1_1002_A_American_black_duck_Wisconsin_100S3949 2010_H7N8
46 : 41820-MP_1_1002_A_ mallard_lowa_100S2692_2010_H4N2
CY079309.1_A_American_green-winged_teal_Mississippi_090S046_2009_H7N7
29 66 I 41840-MPa_1_702_A_American_green-winged_teal_lowa_100S2467_2010_mixed
41738-MP_1_1002_A_American_green-winged_teal_lllinois_100S1598 2010_H4N8
34 1941838-MP_1_1002_A_mallard_lowa_100S2420_2010_H4NG
! 41732-MP_1_1002_A_mallard_lllinois_100S4334_2010_H10N7
Al S— 41733-MP_A_blue-winged_teal_lllinois_100S1546_2010_H3N6
12 60 = 41848-MP_1_1002_A_blue-winged_teal_lllinois_100S2988_2010_H4N6
B 41736-MP_1_995_A_blue-winged_teal_lllinois_100S1562_2010_H4N6
D41737-MP_1_1002_A_blue-winged_teal_lllinois_100S1563_2010_H4N6
41735-MP_1_1002_A_blue-winged_teal_lllinois_100S1561_2010_H4N6
pr—— 35627-MP_A_mallard_Wisconsin_4230_2009_H10N1
81 41870-MP_1_1002_A_mallard_Missouri_10MO053_2010_H7N4
41850-MP_1_986_A_northern_shoveler_Arkansas_110S333_2011 H7N6
41746-MP_1_1002_A_American_green-winged_teal_lllinois_100S3329_ 2010 H7N7
41749-MP_1_1002_A_American_green-winged_teal_lllinois_100S3368_2010_H7N7
41776-MP_1_1002_A_American_green-winged_teal_Wisconsin_100S3127_2010_H5N2
77 CY079461.1_A mallard_lllinois_080S2711_2008_ H10N7
1 FCY079357.1_A_mallard_lllinois_080S2710_2008_H10N7
CY079469.1_A_American_green-winged_teal_lllinois_080S2713_2008_H10N7
CY079365.1_A_American_green-winged_teal_Wisconsin_080S3469_2008_H2N9
18— 41827-MP_1_1002_A_mallard_lllinois_100S4111_2010_H10N7
32 41853-MPa_1_707_A_American_green-winged_teal_Mississippi_110S98_2011_mixed
53 41878-MP_1_1002_A_mallard_Missouri_10MO0391_2010_H10N7
_F 41731-MP_1_1002_A_mallard_lllinois_100S3786_2010_H10N7
41880-MPa_1_1002_A_American_wigeon_Missouri_10MO0530_2010_mixed
35621-MPa_1_1003_A_American_green-winged_teal_lllinois_3443 2009 _mixed
35652-MP_A_mallard_Wisconsin_2653_2009_H4N6
il— 35686-MP_A_mallard_Ohio_1688_2009_ H12N5
70 CY079477.1_A_mallard_Wisconsin_080S2841 2008 H2N3
76 35651-MP_A_blue-winged_teal_Wisconsin_2649_2009_H6N1
41777-MP_1_1002_A_mallard_Wisconsin_100S3144_2010_H6N1
41770-MP_1_1002_A_common_goldeneye_Wisconsin_100S4202_2010_H7N6
18 35659-MP_A_American_green-winged_teal_Wisconsin_2743_2009_H1N1
—l 99 [ 35681-MP_A_mallard_Missouri_220_2009_H7N3
¥ 35675-MPa_1_1003_A_mallard_lowa_3195_2009_mixed
96 [ 41778-MP_1_621_A_mallard_Wisconsin_100S3166_2010_mixed
9 b 35622-MP_A_bufflehead_lllinois_4016_2009_H4N8
2 41860-MP_1_1002_A_American_green-winged_teal_Mississippi_110S257_2011_H11N9
88 41780-MP_1_1002_A northern_shoveler_Wisconsin_100S3226_2010_H7N3
41754-MP_1_1002_A northern_shoveler_lllinois_100S3619 2010 _H11N9
41876-MP_1_1002_A mallard_Missouri_10M0O0333_2010_H11N9
41799-MP_1_1002_A_mallard_Wisconsin_100S3171_2010_H7N3
41769-MPa_1_1002_A_bufflehead_Wisconsin_100S3214 2010 H11N3
95 == 41857-MP_1_1002_A_American_green-winged_teal_Mississippi_110S250_2011 H7N3
¥ 41861-MPa_1_675_A_American_green-winged_teal_Mississippi_110S259_2011_mixed
100 | CY079501.1_A_environment_Indiana_080S2885_2008 H7N3
CY079485.1_A_environment_Indiana_080S2857_2008_H7N3
82 e 35629-MPa_1_1003_A_mallard_Wisconsin_4236_2009_mixed

" 96 41844-MP_1_1002_A_blue-winged_teal_lowa_100S2649_2010_H3N6
03 41761-MP_1_1002_A_mallard_Wisconsin_100S2672_2010_H5N1
41839-MP_1_1002_A_mallard_lowa_100S2426_2010_H3N8

67 [ 41766-MP_A_mallard_Wisconsin_100S2880_2010_H6N8
7= 41800-MPa_1_1002_A_mallard_Wisconsin_100S3232_2010_mixed
S 41789-MP_1 1002_A_mallard_Wisconsin_100S3066_2010_H6N2
41741-MP_1_1002_A_American_green-winged_teal_Wisconsin_100S2767_2010_H6N8

N)

36

11

73 35680-MP_A_northern_shovelerMissouri_196_2009_H10N3
{ 41855-MP_1_995_A_northern_shoverl_Mississippi_110S145_2011_H7N9
27 41852-MP_1_1002_A_American_green-winged_teal_ Mississippi_110S90_2011_H11N9
100 § 35645-MP_A_northern_pintail_Wisconsin_4198 2009 H11N9
b 35700-MP_A_American_green-winged_teal_Mississippi_383_2010_H11N9
99 = 41755-MP_1_1002_A_American_green-winged_teal_lllinois_100S4014_2010_H7N3

64 ! 41865-MP_1_1002_A_blue-winged_teal Missouri_10MO003_2010_H4N6
35682-MP_A_northern_shoveler_Missouri_298_2009_HI9N2

41869-MP_1 1002_A_blue-winged_teal_Missouri_10MO030_2010_ H4N6

0.03
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