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Figure 3. Percent of pre-development habitat types covered at 51 impoundment sites sampled for bird use
during 1994, Prudhoe Bay oil field, Alaska. Pre-development habitat types were evauated and
mapped from 1:18000 scale black and white 24 July 1955 aerial photographs projected and scaled to
1:6000 scale base maps.



Tllble4. Numbers and densities of major species groups of birds and bird nests recorded on impoundment! in Ihe Prudhoe Bay area. Alaska, during 1994.

All Birds Loa"
Site Impound. Total Tolal Mean # " TOlal N,""

Number Number " Periods 1-4 Rank " Periods 2·4 % RanI:: IS9 km Rank " Total .. Ian # Nests .. Ian
2 111205A 6 " 44 6 " 0.31 43 584.80 9 0 0 0.00 0 0.00
3 1112150 305 ", , 297 "16 10.39 , 274.17 " 21 27 14.63 6 9.75
6 111203E 10 16 42 10 16 0033 41 513.81 13 0 0 0.00 0 0.00
7 121225B 18 28 37 " " 0.51 37 1493.43 \ 0 0 0.00 0 0.00
8 121225C " 78 20 " 78 1.60 20 524.51 11 0 0 0.00 0 0.00
9 11l315F 16 22 39 16 22 0.45 38 120.59 46 , 7 38.37 \ 16.44
10 111315C 23 " " 23 " 0.72 " 100.24 48 , , 14.32 \ 8.59
11 111315A 27 40 32 27 40 0.82 32 357.27 20 , , 44.66 \ 26.80
12 IlI303C \24 216 6 123 21' 4.39 6 154.37 42 13 17 12.26 2 4.33
13 1I130lC 33 60 " 27 " 1.11 26 90.41 49 , 6 10.05 \ 5,02
14 111301A 90 202 7 90 202 4.15 7 181.93 39 12 14 12.61 2 5.40
17 IlI3131 36 SO 27 36 SO 1.15 " 457.07 16 3 , 32.65 \ 24.49
18 111313A 70 341 , 70 34\ 7.00 , 128.65 44 7 8 3,02 \ 1.13
19 11130IF " 110 12 " 110 2.26 12 1491.73 2 , 3 40,68 \ 40.68
20 111405B 10 17 41 10 17 0035 40 145.49 43 0 0 0.00 0 0.00
21 1214270 19 39 33 17 37 0.76 33 702.35 6 0 0 0.00 0 0.00
22 121427A \ \ " \ \ 0.02 " 35.05 " 0 0 0.00 0 000
23 121425A " 81 19 " 81 1.66 17 276.55 24 8 10 34.14 2 20.49
24 1tl40lA 6 10 46 6 10 0.21 46 237.42 31 0 0 0.00 0 0.00

" 111401D 31 " 30 31 " 0.92 29 340.68 21 0 0 0.00 0 0.00
27 11l417C 11\ J22 , 11\ 322 6.61 , 224.64 " 9 20 13.95 , 2.09
28 1114178 81 18\ 10 81 18\ 3.72 10 127.74 " 16 21 14.82 3 6.35
29 111417F 23 47 28 21 " 0.92 29 169.Q3 41 0 0 0.00 0 0.00
30 101405A 65 " 17 63 81 1.66 17 260.37 29 , , 12.86 \ 9."
31 111427D 40 92 " 40 92 1.89 " 816.04 3 \ \ 8.87 0 0.00... 32 1I1427B 20 27 38 20 27 0.55 36 212.26 37 0 0 0.00 0 0.00
33 111427A SO 74 22 SO 74 1.52 21 101.47 47 7 8 10.97 \ 4.11
34 1114250 , ,

"
, , 0.10 " 198.18 38 0 0 0.00 0 0.00

" 101505E '09 \69 II 108 167 3.43 11 237.08 32 10 11 15.62 2 8.52
36 101505A 26 " 26 24 " 1.09 27 598.46 8 2 2 22.58 0 0.00
37 1015030 19 65 " 19 65 1.33 24 368.17 19 0 0 0.00 0 0.00
38 1115270 61 " 17 " 79 1.62 19 177.21 40 6 7 15.70 0 0.00
40 11152S0 29 " 21 " 71 1.46 22 236.43 33 , , 16.65 0 0.00
41 111525A 78 '09 13 " \06 2.18 13 264.27 27 0 0 0.00 0 0.00
42 111513A 2 6 47 2 6 0.12 47 264.55 26 0 0 0.00 0 0.00
43 101503C 13 16 42 13 16 0.33 41 388,73 17 0 0 000 0 0.00

" 10lSOlA 27 47 28 27 47 0.97 28 263.57 28 \ \ S.61 0 0.00

" 1015150 " 90 16 " 88 l.81 16 610.48 7 2 2 13.87 \ 20.81
46 101515C 18 41 31 18 41 0.84 31 803.45 , 0 0 0.00 0 0.00
47 1015150 27 36 " 27 36 0.74 34 384,37 18 2 \ 10.68 \ 32.03
48 10151SE 38 71 23 37 70 1.44 23 523.52 12 2 2 14.96 0 0.00

" 101501B 16 22 39 14 19 0.39 39 778.05 , 0 0 0.00 0 000

" 101517C 93 '90 9 94 \84 3.78 9 457.71 "
, 7 17.41 \ 7.46

" 101517B 10\ '" 3 88 368 7.56 3 287.68 22 3 7 5.47 0 0.00

" 101517A 213 "0 2 '94 387 7.95 2 220.17 36 10 10 5.69 , 3.41

" 101413E 37 108 14 36 \02 2.09 14 555.10 10 0 0 0.00 0 0.00

" 101413A 96 198 8 94 \93 '.00 8 240030 30 , 6 7.39 \ 3.10

" 1014130 II 14 " 11 14 0.29 " 473.29 14 0 0 0.00 0 0.00

" 1014018 4 6 47 , 6 0.12 47 283.69 23 0 0 0.00 0 000

" 1015050 10 31 36 4 12 0,25 " 228.44 34 0 0 0.00 0 0.00

" 11140lB , 6 47 , 6 0.12 47 62.07 " 0 0 0.00 0 0.00

All All 2477 5135 2395 4870 100.00 229.94 175' 221" 1O.43d ", 4.67h

Site no's Imp no's 0.97 0.95 3710& ,,' 9.23' s.d
42.26 1.64' uoi

'total numbel of ob$ervatiom,b lotal numbrr of birds, d mean weigh~ density of,U bilds ('biro,/3x7.06 sq kin), e ,vet"age density, fSE, g total number of nl!S~,
h density of nes~ (lhlesl!ll7.06!1'1 km), iaverage smdity,isE



Table 4. Continued.

Gulls. Tern,. and Jaegers Wllerlowl ""'-
Site " T..., N~'" " T...' N~'" " T"'" N~'"

Number " TOI:ll !Qkm , Nest' !Qkm " Telal !qkm , Nest' '9 km " TOI:ll '9 km 'N"" sg km
2 0 0 0.00 0 0.00 , I 311.99 0 0.00 0 0 0.00 0 0.00, 12 20 32.TI 0 0.00 ,.

" 51.47 " 30.88 " 61 33.05 Il 21.13, 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
7 0 0 000 0 000 0 0 0.00 0 0.00 0 0 0.00 0 0.00, 0 0 0.00 0 0.00 23 20 17-4.84 , 20.17 0 0 0.00 0 0.00, 0 0 0.00 0 0.00 , 4 21.93 , 16.44 , 4 21.93 , 16.«
10 0 0 0.00 0 0.00 4 7 W.OS 0 0.00 I , 2.116 0 0.00

" 2 2 31.82 0 0.00 4 4 35.73 0 0.00 0 0 0.00 0 0.00
12 , , 9.71 0 0.00 44 73 52.66 , 19.48 2<l 30 21.64 , 10.112
Il 2 , 1938 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 4 , 13.98 0 0.00 " " 53.14 0 0.00 , 17 1S..31 0 0.00
17 I , 23.3' 0 0.00 ,

" 155.OS 0 0.00 , 7 57.13 0 0.00
18 I , 0.41 0 0.00 10 '00 39.99 0 0.00 , I 0.3' 0 0.00
I' I I 33M 0 0.00 " " 189.86 2 81..37 , , 67.81 0 0.00
20 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
21 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
22 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
23 , 7 SU3 2 20.49 Il 22 75.11 2 20.49 " 20 68.29 2 20.49
24 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
2l I I 71.99 0 0.00 , 10 75.71 0 0.00 2 , 37.85 0 0.00
27 ,

" S9.14 0 0.00 18 " 38.37 I 2.119 , , 4.19 0 0.00
28 7 " 13.22 I 2.12 Il " 13.41 I 2.12 10 " 11.29 I 2.12
29 0 0 0.00 0 0.00 I I 3.76 0 0.00 0 0 0.00 0 0.00
30 0 0 0.00 0 0.00 " 17 "'." 2 19.29 , 7 22.~ 2 19.29
31 0 0 0.00 0 0.00 2<l 2l 221.75 0 0.00 0 0 0.00 0 0.00

'"
J2 0 0 0.00 0 0.00 , 10 711.62 I 23S8 4 4 31.45 I 23.5'
lJ 2 , '>U 0 0.00 " Il 17.113 2 '.23 10 " 15.011 , '.23

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 7 22 98.85 I 4.26 Il " 21.29 4 17.04 , , 7.10 I 4.20

30 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
37 0 0 0.00 0 0.00 , , 50.98 0 0.00 0 0 0.00 0 0.00
l8 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
40 2 20 1024.43 0 0.00 , , 19.98 0 0.00 0 0 0.00 0 0.00
41 I , 13.73 0 0.00 23 J2 79.78 I 7.48 2 2 4.99 0 0.00

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00
4) 0 0 0.00 0 0.00 , , 72.89 0 0.00 0 0 0.00 0 0.00
44 I 2 60.28 0 0.00 , , 16.82 0 000 0 0 0.00 0 0.00

" I I 30.75 0 0.00 12 " 131.81 I 20.81 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 , , 97.98 0 0.00 0 0 0.00 0 0.00
47 , 4 888.89 0 0.00 , , 53.38 I ,>0, 0 0 0.00 0 0.00
48 0 0 0.00 0 0.00 , 12 89.75 0 0.00 0 0 0.00 0 0.00

4' 0 0 0.00 0 0.00 , I 40.95 I 122.85 , I 40.9> I lZ2.85

" I I '.81 0 0.00 30 " 189.05 0 0.00 " 31 nil 0 0.00

" 0 0 0.00 0 0.00 " 236 184.49 0 0.00 " 70 54.n 0 0.00
J2 , 2 1.62 0 0.00 " .. 37.S5 , 5.12 12 " ,.5, 2 3.41
lJ ,

" 884.54 0 0.00 4 , 32.65 0 0.00 2 2 10.8& 0 0.00

"
, , 8.34 0 0.00 " J2 39.43 I 3.70 ,

" 32.04 I 3.70

" 0 0 0.00 0 0.00 , , 101.42 0 000 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" I I 19.04 0 0.00 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" I , 24058 0 0.00 , , 31.1)( 0 000 , , 31.04 0 0.00

All " 162 7.65 4 0.57 S64 1112 52.50 " 7.51 199 3)0 16.53 32 4.53

Sile no', " 67.75 0.3' " 53.02 8.89 " 13.30 5.03

30.81 0041 '.23 100 2.94 2.51



Table 4. Continued.

Swans DucKs
Site #/ Total Nests! #, Total Nests!

Number , Total S9 Km 1# Nests 59 Km , Total sgKm 1# Nests ",ion
2 0 0 0.00 0 0.00 1 1 38.99 0 0.00
l 4 3 1.63 1 1.63 24 31 16.80 , 8.13, 0 0 0.00 0 0.00 0 0 0.00 0 0.00
7 0 0 0.00 0 0.00 0 0 0.00 0 0.00
8 0 0 0.00 0 0.00 23 26 174.84 1 20.17, 0 0 0.00 0 0.00 0 0 0.00 0 0.00
10 0 0 0.00 0 0.00 3 , 17.18 0 0.00
II 0 0 0.00 0 0.00 4 4 35.73 0 0.00
12 2 4 2.89 0 0.00 22 39 28.13 4 8.66
13 0 0 0.00 0 0.00 0 0 0.00 0 0.00
14 0 0 0.00 0 0.00 11 42 37.83 0 0.00
17 0 0 0.00 0 0.00 , 12 97.94 0 0.00
18 0 0 0.00 0 0.00 , 105 39.61 0 0.00
l' 0 0 0.00 0 0.00 , , 122.05 2 81.37
20 0 0 0.00 0 0.00 0 0 0.00 0 0.00
21 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00
23 0 0 0.00 0 0.00 2 2 6.83 0 0.00
24 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 4 , 37.85 0 0.00
27 0 0 0.00 0 0.00 15 49 34.18 1 2.09

" 0 0 0.00 0 0.00 l 3 2.12 0 0.00

" 0 0 0.00 0 0.00 1 1 3.76 0 0.00
30 0 0 0.00 0 0.00 10 10 32.14 0 0.00
31 0 0 0.00 0 0.00 18 23 204.01 0 0.00

'"
32 2 2 1.~.72 0 0.00 4 , 47.17 0 0.00
33 0 0 0.00 0 0.00 1 2 2.74 0 0.00
34 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 7 10 14.20 3 12.78
36 0 0 0.00 0 0.00 0 0 0.00 0 0.00
37 0 0 0.00 0 0.00 5 , 50.98 0 0.00
38 0 0 0.00 0 0.00 0 0 0.00 0 0.00
40 0 0 0.00 0 0.00 5 , 19.98 0 0.00
41 0 0 0.00 0 0.00 I' I' 39.89 1 7.48
42 5 14 611.28 0 0.00 0 0 0.00 0 0.00
4l 0 0 0.00 0 0.00 l 3 72,89 0 0.00
44 0 0 0.00 0 0.00 l 3 16.82 0 0.00
45 0 0 0.00 0 0.00 12 l' 131.81 1 20.81
46 0 0 0.00 0 0.00 5 5 91.98 0 0.00
47 0 0 0.00 0 0.00 , 5 53.38 1 32.03
48 0 0 0.00 0 0.00 8 12 89.75 0 0.00
49 0 0 0.00 0 0.00 0 0 0.00 0 0.00
SO 0 0 0.00 0 0.00 " 45 111.94 0 0.00
51 0 0 0.00 0 0.00 40 166 129.77 0 0.00

" 0 0 0.00 0 0.00 38 51 29.02 1 1.71

" 0 0 0.00 0 0.00 2 4 21.77 0 0.00
54 0 0 0.00 0 0.00 , , 7.39 0 0.00

" 0 0 0.00 0 0.00 l 3 101.42 0 0.00

" 0 0 000 0 0.00 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00

" 0 0 0.00 0 0.00 0 0 0.00 0 0.00

All 13 23 1.09 0.14 352 739 34.89 20 2.83
Site no's 51 12.50 0.03 '1 38.61 3.83

12.10 0.03 6.95 1.78



T.ble 4. Continued.

Sborebin15 PUSerines
Site " TOI:al N"", " Tw' N,,'"

Number " Tw' "l"'" #t Nem !!Q km " Torll .. "", .N"" "l"'"
2 • II 423.&5 0 0.00 I 3 116.96 0 0.00
3 '" '" 111.30 3 1.63 30 ., 24.92 2 1.08, 10 16 ~H3.U 0 0.00 0 0 0.00 0 0.00
1 1 13 776.58 0 0.00 • 12 716.85 0 0.00• " « 295.88 , 6.72 , 8 53.80 0 0.00• , 8 43.85 0 0.00 3 , 16.44 0 0.00
10 10 18 51.55 0 0.00 • , 14.32 0 0.00
II 12 22 '96..10 0 0.00 , 1 62.52 0 0.00
12 " "' 82.23 0 0.00 • • 2.89 0 0.00
13 21 ., 1032 I 1.67 0 0 0.00 0 0.00

"
.. '" 101.67 I 0.90 1 1 ,.30 0 0.00

17 16 23 131.11 I 1.16 8 • 73.46 0 0.00
18 .. 22' "" 0 0.00 • , 1.89 0 0.00

"
,. 81 1179.82 0 0.00 • , 67.81 0 0.00

20 10 17 145.49 0 0.00 0 0 0.00 0 0.00
21 16 ,. 613.37 0 0.00 I I 18.98 0 0.00
22 I I 35.05 0 0.00 0 0 0.00 0 0.00
23 22 .. 136.57 0 0.00 2 , 6.83 0 0.00

"
, 10 237.42 0 0.00 0 0 0.00 0 0.00

" 18 21 204.41 0 0.00 , 1 52.99 0 0.00
21 " 207 144.41 , 2.09 23 29 20.23 0 0.00
28 38 " 48.70 0 0.00 1 " 43.05 0 0.00
29 " J1 13U8 I 3.76 , 1 U.29 0 0.00
30 30 " 151.08 0 0.00 12 13 41.79 0 0.00
31 " " S41.07 0 0.00 • , «', 0 0.00

-.I " 1 10 78.62 0 0.00 , 1 55.03 0 0.00

" U 38 51.10 0 0.00 10 12 16.45 0 0.00,. 3 3 118.91 0 0.00 2 2 ",, 0 0.00

" " 102 144.80 I 1.42 13 17 24.13 0 0.00,. 18 " 530.71 0 0.00 • • 45.17 0 0.00
J1 13 " 311.53 0 0.00 , , '.66 0 0.00
38 21 .. 89.73 0 0.00 U " 11.78 0 0.00.. 10 29 96.57 0 0.00 • , 16.65 0 0.00

" J1 " 139.62 , .... " 16 39.89 0 0.00., 2 , 264.55 0 0.00 0 0 0.00 0 0.00., , 8 194.36 0 0.00 • , 121.48 0 0.00
« 13 21 151.41 0 0.00 • " 18.51 0 0.00

" 23 " 326.05 0 0.00 " 19 131.81 2 13.31.. 12 " "'., 0 0.00 I I 19.60 0 0.00

" 1 12 121.12 0 0.00 10 " 149.48 0 0.00.. 19 " 351.51 0 0.00 8 • 67.31 0 0.00.. 8 " 614.25 0 0.00 3 3 122.85 0 0.00
SO 38 " 211.44 0 0.00 " " 37.31 0 0.00
SI 22 III 86.21 I 0.78 8 " 10.94 0 0.00
S2 " 2« 138.82 , 0.57 SO " 36.98 0 0.00

" 21 11 419.05 I 5.44 0 0 000 0 0.00

" " 133 163.89 , 2.45 16 22 27.11 0 0.00

" • II 371.87 0 0.00 0 0 0.00 0 0.00

" 2 • 189.13 0 0.00 2 2 94.55 0 0.00

" 2 10 190.31 0 0.00 , , [9.04 0 0.00

" I I 10.35 0 0.00 0 0 0.00 0 000

All 1216 28" 134.85 " 0.90 363 '" 24.50 • 0.19
Site no's SI 249.26 0.80 " 52.62 ·0.29

32.13 0.26 14.38 027



The largest proportions of birds recorded during the ice-free sampling periods were

shorebirds (59%, 2856 birds) and walerfowl (23%, 1112 birds), wilh smaller proportions of

passerines (11%, 519 birds), loons (5%, 221 birds), aod gulls-terns-jaegers (3%, 162 birds)

(Tahle 4). Red-necked Phalaropes comprised lhe largest proportion (35%, 1721 birds) of the 37

species recorded (Appendix B, Table B-1). Semipalmated Sandpiper, Lapland Longspur, and

Northern Pintail (Anas acuta) also comprise:d notable proportions (9%, 452 birds; 7%, 328 birds;

6%,312 birds, respectively; Appendix B, Table B-1). No other species represented more than 5%

of the total number of birds recorded on impoundments. Nevertheless, 54 Spectacled Eiders

(Somaleria fischer;) (1 % of total birds, Appendix B, Table B-1), currently listed as Threatened

under the Endangered Species Act (58 Federal Register 27474-27480), were recorded in areas

affected by impoundments. Impoundments where Spectacled Eiders were recorded were generally

larger than the average size of the 51 bird use impoundments (fable 5). These impoundments also

contained a slighLly higher proportion of temporarily flooded tundra (53% versus 46%) and may be

more spatially complex, as indicated by the impoundment area divided by the total perimeter of

water within the impoundment (Table 5). The percent coverage of Ihe predominant pre

development habitat for the impoundments where Spectacled Eiders were observed, 7-Aquatic

Strangmoor, was higherthao for all 51 impoundments (46% versus 37%, Table 6).

Shorebird density (134.85 birds per km2) was the highest of the bird groups, comprising

59% of the density of all birds combined. Walerfowl followed with 52.50 birds per km2 aod 23%

of all birds combined, with ducks contributing to the majority of waterfowl density with 34.89

birds per km2 or 15% of lhe total bird density (Table 7).

Systematic searches were made only for nests of waterfowl, gulls and loons; all other nests

were found incidentally. A total of 114 sightings of nests of20 species or species groups of birds

was recorded in areas affected by impoundments (fable 8). Nests of Pacific Loon. Canada

Goose, aod Greater While-fronted Goose accounled for 60 (53%) of all nests found (Table 8). Of

the remaining species, only Red-necked Phalarope (11 nests, 10%) and Spectacled, King, and

unidentified eiders (17 nests, 15%) represented notable proportions of the total (Table 8).

Impoundments with Spectacled Eider nests were generally larger than the average size of the 51

bird use impoundments (Table 5). These impoundments contained a slighLly higher proportion of

temporarily flooded tundra (65% versus 46%) and may also be more spatially complex (Table 5).

The predominant pre-development habitat for impoundments with Spectacled Eider nests, 7

Aquatic Strangmoor. was higher than for all 51 impoundments (59% versus 37%. Table 6).
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Table 5. Physical characteristics of impoundments where Spectacled Eiders were observed and nested
compared to all impoundments sampled for bird use in the Prudhoe Bay oil field, Alaska,
summer 1994.

Impound. Impound. Area of Area of Perimeter of

Area Area Percent of Area Open Water Percent of Area Tundra Index of Water Bodies
(sq km) (ha) Open Water (.g Ian) Tundra (sg km) Complexity (m)

Impoundments with Spectacled Eider Sightings (n=ll)

Total Area 3.598 359.831 47.15% 1.697 52.92% 1.904 5.240 68675.5
Average 0.327 32.712 0.154 0.173 6243.2

Standard Deviation 0.292 29.212 0.140 0.246 7294.8
Minimum 0.010 0.986 0'<109 0.00\ 404.3
Maximum 0.884 88.356 0.411 0.814 26727.4

Impoundments with Spectacled Eider Nests (0=4)

Total Area 2.319 231.946 35.30% 0.819 64.82% 1.503 5.215 44475.2
Average 0.580 57.987 0.205 0.376 11118.8

'" Standard Deviation 0.266 26.620 0.145 0.324 10738.3
Minimum 0.235 23.480 0.072 0.074 2575.5
Max.imum 0.884 88.356 0.411 0.8\4 26727.4

All Impoundments Sampled for Bird Use (0=51)

TOlal Area 7.060 705.980 54.14% 3.822 45.87% 3.239 4.388 160906.5
Average 0.138 13.843 0,075 0.064 3155.0

Standard Deviation 0.194 19.400 0.103 0.133 4139.2
Minimum 0.006 0.558 0.000 0.001 0.0
Maximum 0.884 88.356 0.416 0.814 26727.4

Complexity = Area of Impoundment (ha) divided by the Perimeter of Water Bodies (km).



Table 6. Summary of pre-development habitat types following Troy (1988) classifications, for impoundment
bird use study sites comparing impoundments with Spectacled Eider observations and nests to all bird
use study site impoundments. Pre-development habitat types were evaluated and mapped from
1:18000 scale black and white 24 July 1955 aerial photographs projected and scaled to 1:6000 scale
base maps.

Percent of Percent of Total Area Percent efTatal Area
Habitat Type Area (sq km) Total Area with Spectacled Eider with Spectacled Eider

observations nests

1 Moist High-centered Polygons 0.017 0.2 0.2 0.1
2 Moist Smooth Tundra 0.024 0.3 0.0 0.0

3
Moist, Wet Low-centered
Polygons, Strangmoor 0.150 2.1 0.8 0.3

4 Wet Low-centered Polygons 0.442 6.3 6.4 3.9

'"0 5 Wet Strangmoor 0.100 1.4 0.0 0.0
6 Wet Smooth Tundra 0.260 3.7 3.5 5.2
7 Aquatic Strangmoor 2.626 37.1 46.2 59.0
8 Pond·No Emergents 1.019 14.4 6.7 8.1
9 Pond-Emergents 1.583 22.4 30.8 16.8

4&5
Mix Wet Low-centered
Polygons, Srrangmoor 0.579 8.2 2.7 4.2

4&7
Mix Wet, Aquatic Low-
centered Polygons, Strangmoor 0.268 3.8 2.8 2.5

8+9 Open Water 2.602 36.9 37.5 24.9

Total Area* 7.067

* Difference from Table 1 total is due to map corrections, rounding and map calculation errors.



Table 7. Densities of birds and bird nests recorded at 51 randomly selected areas affected by
impoundments (tntal area = 7.1 sq Ian) in tbe Prudboe Bay oil field, Alaska,I994.

Species Mean no. %of Mean no. %of
Group birdslsq Ian Total nesLslsq Ian Total

Loons 10.43 4.5 4.67 33.7
Gulls, Terns, Jaegers 7.65 3.3 0.57 4.1
Waterfowl 52.50 22.8 7.51 54.3

Swans 1.09 0.5 0.14 1.0
Geese 16.53 7.2 4.53 32.7
Ducks 34.89 15.2 2.83 20.4

Shorebirds 134.85 58.6
Passerines 24.50 10.7

All Birds 229.94 100.0 12.75 92.1
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Table 8. Nests recorded at 51 randomly selected areas affected by impoundments (total
area ~ 7.1 sq km) in the Prudhoe Bay oil field, Alaska, 1994.

Species
Total
Nests

%of
Total

Nests!
kmsq

Pacific Loon 31 27.2 4.39
Red-throated Loon 2 1.8 0.28
Tundra Swan 1 0.9 0.14
Canada Goose 16 14.0 2.27
Greater White-fronted Goose 13 11.4 1.84
Unidentified Goose 3 2.6 0.43
Greater Scaup 1 0.9 0.14
King Eider 4 3.5 0.57
Spectacled Eider 4 3.5 0.57
Unidentified Eider 9 7.9 1.28
Oldsquaw 1 0.9 0.14
Unidentified Duck I 0.9 0.14
Glaucous Gull 4 3.5 0.57
Red-necked Phalarope* 11 9.6
Red Phalarope' 1 0.9
Pectoral Sandpiper* 1 0.9
Semipalmated Sandpiper* 3 2.6
Semipalmaled Plover* 3 2.6
Lapland Longspur* 4 3.5
Snow Bunting* 1 0.9

All Species/Groups 114 100.0
* These species represent opponunistic nest observations; because these data do not represent systematic

nest searches, density calculations are not included.
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Aggregations on Specific Impoundments

Some impoundments supported exceptionally large numbers of birds. In fact, over 70% of

all birds were seen on only 15 of tbe 51 impoundments (Table 4). Impoundments varied

considerably in size. however. and only four of the 15 impoundments that supported large

numbers of birds also supported high densities of birds (Table 4). High variability in densities of

birds on study plots in the PBOF is typical (Troy 1988). Thus, comparisons of bird abundance in

this report are based on overall weighted mean densities of birds on all 51 impoundments. (mean

number of birds per km2). rather than on comparisons of bird densities on individual

impoundments (fable 7). Figures 41hrough 15 are impoundment maps for 21 oflhe 51 bird study

sites. These 21 study sites account for 75% of all bird observations for periods 2, 3, and 4.

Figures 4 through 15 illustrate historic habitat types within the maximum impoundment flood area,

current open water levels. and waterfowl nest locations.

Bird Densities on Pre-Impoundment versus Impoundment Areas

Based on weighted mean densities of the 14 most common species of birds typically found

on study plots in the PBOF (Troy 1988; Declan Troy unpub. data), we computed the expected

number and densities of birds in areas affected by impoundments (Table 9). Impoundments

generally supported lower densities than pre-impoundment areas. For 10 species (Table 9),

weighted mean densities in impoundment areas were lower than in the same area before it was

influenced by impoundment. For one species (Oldsquaw), there was no difference. and for three

species (Pacific Loon, Greater White-fronted Goose, and Red-necked Phalarope), impounded

areas supported higher densities than the same areas prior to impoundment (Table 9). Densities of

Red-necked Phalaropes were eight times higher in areas affected by impoundments compared to

the same area prior to impoundment.

Using regression analysis, Mann-Whitney U test, and the Wilcoxon signed rank test, we

compared expected pre-impoundment bird densities with observed bird densities for the 51

impoundments sampled in 1994 (Table 9). For Mann-Whitney U test, and the Wilcoxon signed

rank test, we found no statistically significant differences in weighted mean bird densities in areas

affected by impoundments versus the same area prior to impoundment (Table 10). Regression

analysis resulted in a non-significant regression of impoundment bird density on pre-impoundment

bird density (Fig. 16). We also computed correction factors to adjust for 1994 variation from the

multi-year weighted mean bird density (Fig. 17, Table 10). Even after such corrections, there
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SITE NUMBER 3 (111215G)

Storage Pad

Watershed Boundaries
and Flow DirecbOO
Roads

o Post-Impoundment Water
o 1994 Nest location
o Gravel Pads

Habitat Classifications
1 Moist Hep

02 Moist Smooth Tundrao 3 Moist, WeI LCP, Slrangrnoor
• 4 Wet LCP
C 4&5 MIx Wei LCP, Slrangmoor

4&7 Mix Wet. AqualJC LCP. Stral'lgmOOr
o 5 Wet Strangmoor
.6 Wet Smooth Toodra

7 Aquatic Slangmoor
• B Pond-No Emergents
III 9 Pond·Emergents

I

GAGO··Canada Goose
EISP-Elder Spectes
GOSP·-Goose Species
GWFG·-Grealer Whrte-lronled Goose
PALo-'Pacific Loon
SPEI··Spectacled Elder
TUSW-Tundra Swan

N

I

=-----,.-\'

SCALE I" = 600'

Figure 4 Study Sue 3 (Impoundment 11 J215G) map showing pre·development habitat mapping based on 1955 aenaJ
photography. pos'~lrnpoundmentopen water boundaries based on July 1993 acna) )holography. and wmerfowl
nesllocalions from summer 1994 field slUdies 10 the Prudhoe Bay oil field, Alaska
A tOlal of 506 birds of24 species were recorded aI Site 3 during periods 2, 3 and 4. summer 1994.
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J Pad

Habitat Classifications

I
~,

1 MoIst HePo 2 MoIst Sl'rOO1h Tundrao 3 MoISt. Wet LCP. Strangl'T'lOOf
~ 4 Wet lCP

04&5 MIx Wet lCP. Str8ngmoOf'
, 4&7 Mix Wet. AQuabc lCP Slrangmoor

o 5 Wet Sirangmoor
[] 6 Wet Smooth Tundra

7 AquatIC Slangmoor
8 Pond-No Emergents

.9 Pond-Emergents

SITE NUMBER 12 (111(303CL~~__~_7
WaterShed Boundaries
and Fk)w Direction
Roads

o Post-Impoundment Water
o 1994 Nest Location
C Gravel Pads

Q 9CA Q--{;anada Goose
EISP··Eider Spectes
GWFG--Grealer White-lronted Goose
KIEH(Jng Elder
PAlO-Pacmc loon

SCALE I" =525'
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g=p=re=.=v=eTlo=p=m:!e'::n=I-'h=aLb=il=a,=m=ap=p=,=n=g'b=as:::e~I'T9"5-c5-:,=erial

photography. posl.impoundment open water boundaries based on July 1993 aenal photography. and waterfowl
nest loc3uons from sununer 1994 field studies In the Prudhoe Bay oil field. Alaska
A total of 2 J4 buds or 20 species were recorded at Sile 12 during penods 2. 3 and 4. summer 1994.
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SITE NUMBERS 13 & 14 (111301C & 111301A)

o~ L.J

"

PAlD-·Pactfic loon

Watershed Boundaries
and Flow Direction
Roads

o Post-Impoundment Wat
o 1994 Nesl Location
o Gravel Pads Frontier

Camp

Habitat Classifications
'1 MOIst HCP

02 MOtSt Smooth Tundra
(J 3 MOIst. Wet LCP. Strangmocx
.4 WetlCP
s;r 4&5 MIx WeI LCP. StranglTlO()f

4&7 MIX Wet. AquatJc LCP, Strangmoor
o 5 Wei Strangmoof
m6 Wet Smoorh Tundrtl

7 AqualJC Stangmoor
• e Pond'No Emergents
• 9 Pond-Emergents

N

I

Figure 6. Study Sites 13 and 14 (Impoundments 111301 C and 11130 IA) map showing pre+development habitat mappmg based on
1955 aerial photography, post-tmpoundmem open water boundanes based on July 1993 aerial photography. and waterfowl
nest locarions from summer 1994 field studies In the Prudhoe Bay 011 field. Alaskn.
A lotal of256 bIrds of 13 pedes were recorded at lies 13 and 14 during penods 2, 3 and 4, summer 1994.



'SITE NUMBER 18 (111313A)
"V "'v ~O

Watershed Boundaries
and Flow Direction
Roads

o Post-Impoundment Water
o 1994 Nest Location
o Gravel Pads

1 MoISt Hep
[) 2 MoIst Smooth Tundra
o 3 Moisl, Wet LCP Strangmoor
.4 Wellep
G 4&5 Mix Wet lCP. Strangmoor
... 4&7 Mix Wet. AQUatIC lCP. Strangmoor
(II 5 Wei Strangrnoor
II 6 Wet Smooth Tundra

7 Aquatic Stangmoor
.. B Pond-No Emefgents
• 9 Pond-Emergents

N
I

KJEt-Klng Eider
PALO-Pacific LOOrI
SPEI-Spectacfed Eider

SCALE ,. =goo'

Figure 7 Study Site 18 (Impoundment 111313A) map showing pre~developmenthabitat mapping based on 1955 aerial
phOiography. post-impoundment open water boundaries based on July 1993 aerial phoLOgrnphy, and waterfowl
nest locations from summer 1994 field studies in the Prudhoe Bay oil field. Alaska.
A 101:1,1 of 341 birds of 13 species were recorded at Sile J8 during periods 2, 3 and 4, summer 1994.
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ER 19 (111301 F)
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o
o

PALO-·PacifIC Loon

Watershed Boundanes
and Flow Direction

Roads
o Post-Impoundment Water

o 1994 Nest Location

o Gravel Pads

Habitat Classifications
1 MOtSl HCP

02 Moist Smooth Tundrao 3 Moist, Wet lCP, Strangrnoor
.4 WelleP
IB 4&5 MIX Wet lCP. Strangmoor

4&7 MIx Wet. AquatIC lCP. Sttangmoor
D 5 Wei SIru.ngmoorm6 Wet Smooth Tundra

7 AQuatIC Stangmoor
• 8 Pond-No Emergents
• 9 Pond-Emergents

I SITE NUM

I

Figure 8 Study Sile 19 (Impoundment 111301 F) map showing pre-<Jevelopmenl habilat mapping based on 1955 aerial
photography. posl·ll1lpoundment open waler boundaries based on July 1993 aerial photography. and wal.erfowl
nesllocatlOns from summer 1994 field studies In the Prudhoe Bay oil field. Alaska.
A total of 110 birds of 13 species were recorded at Site 19 dunng periods 2. 3. and 4. summer 1994
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SITE NUMBERS 27, 28 & 29
(111417C, 111417B & 111417F)

CAG().·canada Goose
GLGU-GlaueU$ Guh
KIEI··King Elder
PAlO··Paclfic loon

Watershed Boundaries
and Row Direction
Roads

o Post-Impoundment Water
o 1994 Nest locabon
o Gravel Pads

Site

Habitat Classifications
, Morst HCP

o 2 MOIst Smooth Tundrao :3 Moist, Wet lCP, Strangmoor
•• WetlCP
K)4&5 MIX Wet LCP, Sttangmoor
"I 4&7 MIx Wei, Aquatic lCP. StrangmOOf
III 5 Wei Slrangmoor
• 6 Wet Smooth Tundra

7 AquatIC Slangmoor
III e Pond-No Emergems
• 9 Pond-Emergents

Figure 9 Study Sites 27, 28 and 29 (Impoundments 111417C. 1I1417B LInd 111411F) map shOWing pre-development habitat mapping based
on 19 5 aerial photography. post-impoundment open water boundaries based on July 1993 aerial photography, and waterfowl
nest locations from summer 1994 field studies 10 the Prudhoe Bay oil field. Alaska.
A total of 548 birds of 21 species were recorded at Siles 27. 28 and 29 during periods 2, 3 and 4. Summer 1994



SITE NUMBERS 31, 32 & 33 ~

(1114270, 111427B & 111427A)
\

N
I

SCAlE "=

Drill Site 7

•

, MoISt HCP
02 MOtSt Smooth TLrldrao 3 MOist, Wet LCP, Strangmoor
... WellCP
IQ 4&5 MIX Wet LCP. StrangmoOf Site 31
.. 4&7 Mix Wet. Aquaoc lCP. Strangmoor
[J) 5 Wet $Irangmoor
• 6 WeI Smooth Tundra

7 Aquatic Stangmoor
• 8 Pond-No Emergents
.9 Pond-Emergents

CAGQ·..canada Goose
GWFG-Grealer White-lronted Goose

Watershed Boundaries
and Flow Direction
Roads

o Post·lmpoundment Water
o 1994 Nest Location
o Gravel Pads

Figure 10. Study Siles 31.32 and 33 (Impoundments 1114270. 1I1427B and 111427A) map showing pre-development habitat mapping
based on 1955 aenal photography, posHmpoundment open water boundaries based on July 1993 aenaJ photography. and
waterfowl nesllocatlons from summer 1994 field studies in the Prudhoe Bay oil field, Alaska.
A Iota] of 193 birds of 15 species were recorded al Sites 31. 32 and 33 during penCKJs 2. 3 and 4. summer 1994.



SITE NUMBER 35 (101505E)

I 0

o

Watershed Boundanes
and Flow Direction

Roads I
o Post-Impoundment Water

o 1994 Nest lOcation
o Gravel Pads

Habitat Classifications
1 Moist HCPo 2 Motst Smooth Tundrao 3 Moist, Wet LCP. Sirangmoor

.4 WetlCP
Kl 4&5 MUt Wet lCP. Slt81"1QrT'IO()(
III 4& 7 MIX WeI, AquatIC lCP. Strangmoor
[(J 5 Wet Strangmoor
• 6 Wet Smooth Tundra
• 7 AQuatx: Stangmoor
• 8 Pond-No Emergents
.. 9 Pond-Emergents

CAGO-canada Goose
E1SP-Eider SpeoIe$
GLGu-Glaucus G~

_PALo-·Paclf1c loon
..RTL().·Red-throated Loon
SPEI--Spec\a<1ed E_

1

SCALE I" =525'

Figure II. Studv Sile]"i (Imnoundmelll 101 )O.c:jF:) mllp c:howlnp' prf"-(Ic"v('lnpmi"'11 h~hi'~' lIl'lpptn? h1Vd Oil IQS) :lenal
h hlrr,lt'tll'.I"'l;~(,"niX·l.nOm":nl cpt-'n .11,,'1 liClJDdJncs l'a.-.cd f'jr. July 199 ;lcn~l photogrnphy. and waterfowl

nesllt)catl(ln~ trom &ummer 1994 I"ield sllldle"l0 tbe Prudhoe Bay 011 neld Alaska
A lotal of 167 birds of 14 species were recorded at Site 35 dunng penods 2. 3 and 4, summer 1994.




