Table 4.

Delta National Wildlife Refuge, Alaska.

Waterbird average densities, population indices and variability from aerial survey in June 1991 on Yukon

Density Population Index*
Species mean se total se %cvl Lo95c1? up95Cl3 %1’
Mallard 1.10 0.16 79,155 11,862 15 55,907 102,404 29
Gadwall 0.05 0.02 3,736 1,414 38 964 6,508 74
Northern pintail 5.22 0.71 376,694 51,220 14 276,304 477,085 27
Green-winged teal 3.06 0.22 220,886 15,578 7 190,352 251,420 14
Blue-winged teal --
American wigeon 1.30 0.23 93,496 16,500 18 61,156 125,837 35
Northern shoveler 1.24 0.15 89,659 11,140 12 67,825 111,492 264
Dabbler Subtotal 11.98 0.88 863,626 63,765 7 738,648 988,605 14
Redhead** 0.01 0.01 995 498 52 -20 1,931 102
Ring-necked duck** 0.004 0.004 309 310 101 -300 917 197
Canvasback 0.07 0.02 5,226 1,246 24 2,783 7,669 47
Scaup** 2.67 0.24 192,562 17,128 9 158,991 226,132 17
Goldeneye 0.49 0.29 35,491 20,603 58 -4,891 75,873 114
Bufflehead 0.01 0.01 571 352 62 -119 1,261 121
Diver Subtotal 3.26 0.46 235,154 33,121 14 170,197 300,032 28
Oldsquaw 0.64 0.10 46,249 6,946 15 32,634 59,864 29
Spectacled eider 0.07 0.02 4,949 1,504 30 2,001 7,898 60
Unknown eider 0.06 0.03 4,400 2,335 53 -178 8,977 104
Common eider .-
Steller's eider --
King eider .-
White-winged scoter --
Surf scoter .-
Black scoter 1.17 0.12 84,024 8,875 1 66,629 101,418 21
Red-breasted merganser 0.1 0.06 7,999 4,063 51 36 15,961 100
Misc. Duck Subtotal 2.05 0.21 147,621 14,820 10 118,573 176,667 20
TOTAL DUCKS 17.28 1.17 1,246,401 84,213 7 1,081,306 1,411,419 13
Canada goose** 0.73 0.18 52,690 13,082 25 27,048 78,331 49
Brant*¥ 0.001 0.001 77 81 105 -81 235 206
Emperor goose*¥ 0.14 0.06 9,831 3,956 40 2,077 17,585 79
White-fronted goose** 0.24 0.07 17,128 4,826 28 7,669 26,587 55
TOTAL GEESE 1.1 0.26 79,726 19,017 24 42,452 117,000 47
Tundra swan** 0.67 0.10 49,618 7,189 14 35,527 63,708 28
Sandhill crane** 0.37 0.06 26,806 4,235 16 18,505 35,107 31
Red-necked grebe** 0.05 0.01 3,380 595 18 2,213 4,546 35
Common loon** 0.03 0.01 2,304 640 28 1,049 3,559 54
Yellow-billed loon** --
Pacific lLoon** 0.39 0.05 28,035 3,854 14 20,481 35,588 27
Red-throated loon** 0.08 0.02 5,453 1,283 24 2,938 7,969 46
TOTAL LOONS 0.50 0.07 35,792 4,869 14 26,248 45,336 27
* Population index = T * V * A/S
A = Square kilometers in survey area = 72,117 - T-= indicated total birds: -2 * (singles + pairs) + flocks
$ = Square kilometers in sample = 939 V = visibility ratio

** Single birds not doubled to calculate indicated total birds

SWN -

None observed during survey
Percent coefficient of variation
Lower 95% confidence limit
Upper 95% confidence limit
Percent confidence interval




Table 5.

Delta National Wildlife Refuge, Alaska.

Waterbird average densities, population indices and variability from aerial survey in June 1992 on Yukon

Density Population Index*

Species mean se total se %ev? to95¢c12 up95(:l3 %614
Mallard 0.86 0.12 61,747 8,464 14 45,158 78,336 7
Gadwall --
Northern pintail 5.13 0.74 370,108 53,003 14 266,222 473,994 28
Green-winged teal 1.55 0.21 111,437 14,827 13 82,375 140,498 26
Blue-winged teal --
American wigeon 1.61 0.21 116,199 14,878 13 87,038 145,360 25
Northern shoveler 1.43 0.32 103,362 23,191 22 57,907 148,817 44

Dabbler Subtotal 10.58 1.07 762,853 77,028 10 611,877 913,828 20
Redhead** --
Ring-necked duck** 0.02 0.01 1,540 758 49 55 3,025 96
Canvasback 0.14 0.10 10,052 6,550 65 -2,785 22,890 128
Scaup** 2.86 0.32 206,403 22,996 1" 161,330 251,476 22
Goldeneye --

Bufflehead 0.004 0.004 285 282 99 -268 838 194
Diver Subtotal 3.02 0.38 218,280 27,054 12 165,255 271,305 24
oldsquaw 0.52 0.07 37,247 5,091 14 27,268 47,225 27
Spectacled eider 0.02 0.17 1,646 1,201 73 -709 4,000 143
Unknown eider 0.12 0.05 8,776 3,801 43 1,326 16,226 85
Common eider 0.06 0.04 4,388 2,625 60 -756 9,533 117

Steller's eider -
King eider --
White-winged scoter 0.002 0.002 179 166 93 -146 504 181
Surf scoter 0.01 0.004 359 254 71 -139 856 139
Black scoter 0.98 0.12 70,360 8,523 12 53,656 87,065 24
Red-breasted merganser 0.36 0.24 25,685 16,927 66 -7,492 58,862 129
Misc. Duck Subtotal 2.07 0.31 148,640 22,555 15 104,431 192,848 30
TOTAL DUCKS 15.67 1.41 1,129,773 101,816 9 930,212 1,329,332 18
Canada goose** 1.01 0.26 72,624 18,512 25 36,341 108,908 50
Brant*¥ 0.19 0.12 13,713 8,901 65 -3,732 31,158 127
Emperor goose** 0.63 0.31 45,199 22,328 49 1,437 88,961 97
White-fronted goose** 0.35 0.13 25,510 9,502 37 6,886 44,135 73
TOTAL GEESE 2.18 0.74 157,046 53,190 34 52,794 261,299 66
Tundra swan** 1.10 0.21 79,519 15,216 19 49,696 109,342 38
Sandhill crane** 0.31 0.65 22,676 4,667 21 13,528 31,824 40
Red-necked grebe** 08 0.02 5,516 1,242 23 3,082 7,950 44
Common loon** 0.03 0.01 2,145 442 21 1,278 3,012 40
Yellow-billed lLoon** --
Pacific loon** 0.41 0.07 29,617 4,663 16 20,278 38,556 3
Red-throated loon** 0.05 0.01 3,830 1,017 27 1,837 5,824 52
TOTAL LOONS 0.49 0.07 35,392 5,031 14 25,533 45,253 28
* population index = T * vV * A/S
A = Square kilometers.in survey area = 72,117 T = .indicated total birds: 2 * (singles + pairs) + flocks
S = Square kilometers in sample = 941 V = visibility ratio

**  gingle birds not doubled to calculate indicated total birds

S WD -

None observed during survey
Percent coefficient of variation
Lower 95% confidence limit
Upper 95% confidence limit
Percent confidence interval




Table 6. Waterbird average densities, population indices and variability from 1989-1992 combined aerial survey data
on Yukon Delta National Wildlife Refuge, Alaska.

Density Population Index*
Species mean se total se %cvt Lo95¢c12 up95Cl3 %14
Mallard 0.95 0.09 68,159 6,251 9 55,907 80,411 18
Gadwall 0.02 0.01 1,293 408 32 494 2,093 62
Northern pintail 4.70 0.33 338,593 23,628 7 292,282 384,904 14
Green-winged teal 1.90 0.18 137,086 12,921 9 111,761 162,411 18
Blue-winged teal 0.01 0.01 797 787 99 -746 2,341 194
American wigeon 1.08 0.1 77,670 7,820 10 62,343 92,997 20
Northern shoveler 1.30 0.13 93,735 9,061 10 75,975 111,494 19
Dabbler Subtotal 9.96 0.54 717,333 38,599 5 641,680 792,987 1
Redhead** 0.01 0.004 782 308 39 177 1,386 77
Ring-necked duck** 0.01 0.003 466 234 50 7 926 98
Canvasback 0.12 0.04 8,458 2,814 33 2,943 13,973 65
Scaup*¥ 2.75 0.16 198,508 11,217 6 176,523 220,493 11
Goldeneye 0.17 0.07 12,286 5,372 44 1,757 22,815 86
Bufflehead 0.004 0.002 288 137 48 19 556 93
Diver Subtotal 3.06 0.21 220,788 14,805 7 19,771 249,805 13
Oldsquaw 0.49 0.05 35,184 3,323 9 28,672 41,696 19
Spectacled eider 0.03 0.01 2,077 610 29 881 3,273 58
Unknown eider 0.06 0.02 4,292 1,229 29 1,883 6,701 56
Common eider 0.08 0.03 5,884 2,040 35 1,885 9,884 68
Steller's eider .-
King eider 0.03 0.01 2,008 936 47 173 3,842 91
White-winged scoter 0.003 0.001 181 87 48 10 352 9%
surf scoter 0.01 0.01 882 393 45 112 1,652 87
Black scoter 1.19 0.07 85,679 4,782 6 76,306 95,051 1"
Red-breasted merganser 0.12 0.06 8,792 4,623 53 -270 17,854 103
Sea duck Subtotal 2.02 0.12 145,861 8,718 6 127,892 162,065 12
TOTAL DUCKS 15.02 0.68 1,083,100 48,760 5 987,530 1,178,670 9
Canada goose*¥ 0.81 0.10 58,205 7,494 13 43,517 72,892 25
Brant** 0.05 0.03 3,771 2,412 64 -957 8,498 125
Emperor goose*¥ 0.31 0.09 22,296 6,769 30 9,028 35,563 60
White-fronted goose** 0.40 0.06 28,542 4,059 14 20,587 36,496 28
TOTAL GEESE 1.57 0.24 112,812 17,582 16 78,352 147,273 31
Tundra swan** 0.89 0.07 64,180 4,949 8 54,480 73,879 15
Sandhill crane** 0.40 0.05 28,696 3,287 11 22,253 35,139 22
Red-necked grebe** 0.06 0.01 4,215 542 13 3,154 5,277 25
Common Loon** 0.02 0.003 1,682 241 14 1,210 2,155 28
Yellow-billed loon** --
Pacific loon** 0.47 0.03 33,550 2,457 7 28,735 38,365 14
Red-throated loon** 0.07 0.01 4,931 581 12 3,793 6,069 23
TOTAL LOONS 0.56 0.04 40,163 2,807 7 34,662 45,664 14
* Population index = T * vV * a/S
A = Square kilometers in survey area = 72,117 - T = indicated total birds: 2 * (singles + pairs) + flocks
$ = Square kilometers in sample: average= 932 V = visibility ratio

** Single birds not doubled to calculate indicated total birds

-~ None observed during survey




'

Table 7. Comparison of densities (per kmz) of selected species and total ducks on federal versus non-federal lands
on Yukon Delta National Wildlife Refuge, Alaska.

Species or group Non-federal land Federal land
Northern pintail 6.8 4.3
Northern shoveler 2.4 1.0
Mallard 1.0 0.8
American wigeon 1.4 1.7
Green-winged teal 1.8 1.4
Scaup 3.5 2.6
Oldsquaw 0.5 0.5
Black scoter 0.8 1.1
Total ducks 18.8 14.1

1 Densities are based on indicated total birds corrected for visibility bias

Table 8. Amount and percentage of area in low, medium and high total duck density classes for federal versus non-
federal lands on Yukon Delta National Wildlife Refuge, Alaska.

Landowner Density class Area (kmz) Percent of total Percent of subtotal
Non-federal ) Low 16,509 24 69
Medium 6,127 9 25
High 1,443 2 6

Subtotal 24,079 (36%)

Federal Low 29,234 43 67
Medium 10,973 16 25
High 3,39 5 8

Subtotal 43,601 (64%)

Total 67,680

Table 9. Comparison of densities? (per km?) for selected species and total ducks from June aerial surveys on 3
survey areas in Alaska.

Survey area

Species or group Yukon Delta NWR2 Yukon Flats NWR3 Arctic coastal plain of Alaska®
Northern pintail 4.7 3.0 3.4
Mallard 1.0 3.4 0.5
Green-winged teal 1.9 1.8 0.1
American wigeon 1.1 3.1 0.1
Northern shoveler 1.3 2.5 0.01
Canvasback 6.1 1.5 .-
Scaup 2.8 6.1 0.4
oldsquaw 0.5 0.1 1.5
Scoter 1.2 1.9 0.2
Total ducks 16.0 24.0 6.0

1 Densities are based on indicated total birds corrected for visibility bias
and calculated as average of mean annual densities.

2 Surveys from 1989-1992

3 Surveys from 1989-1991

4 Surveys from 1986-1990
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Appendix 1. Waterbird population trends from aerial surveys in June 1989-1992 on Yukon

Delta National Wildlife Refuge, Alaska.
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Appendix 1 cont. Waterbird population trends from aerial surveys in June 1989-1992 on Yukon
Delta National Wildlife Refuge, Alaska.
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Appendix 1 cont. Waterbird population trends from aerial surveys in June 1989-1992 on Yukon
Delta National Wildlife Refuge, Alaska.




