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. .:,BSTRACT 

Within the coastal zone of the Arctic National Wildlife Range, t~e 

highest breeding populations of birds occurred in wet and flooded secge 

tundra areas surrounded by shallov: and deep ponds, such as those fou;,d 

near river deltas. The highest waterfowl use occurred in the coastal 

lagoon systems. Together, the river delta and lagoon estuarine syste~ 

represents the most important ~abitat for breeding, molting, and misrating 

birds. Maximum bird use on the tundra nesting grounds occurred in late 

June/early July; maximum use cf lagoons occurred in late July and early 

August. 
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INT::\ODUCTION 

The greatest concentrations of breeding and summer resident waterbirds 

on the Arctic National Wildlife Range occur in the narrow strip of 

coastal habitat ranging from 18 km offshore in the Beaufort Sea to 
. ' 

approximately 34 km·inland on the coastal t~ndra. This area includes 

expansive shallow coastal lagoons, riv~r deltas, mudflats, barrier 

islands, beaches, offshore waters, and num~ro~s tundra wetland and 

upland habitat types. Aerial transect surveys over these habitats were 

conducted in 1978 and 1979 to identify major bird concentration areas, 

major periods of concentration, and to obtain baseline population 

estimates. 
....., 

t·iETHODS 

Transect methods followed the 11 Standard Operating Procedures for 

Aerial Waterfowl Breeding Ground Population and Habitat Surveys
11 

(USFWS

CWS 1977). Offshore and lagoon transects·were flown at 200ft. above 

sea level (ASL) with a transect width of 400 m (200 m each side of 

plane). Some lagoon transects were flown at 100ft. ASL with a width 

of 200m if visibility was poor, or if habitat was restricted (e.g., 

limited open water surrounded by extensive sea ice). All tundra transects 

were flown at 100ft. above ground level (AGL), with a width of 200m 

(100m each side of plane). ~ransects were flown at 100 m.p.h. whenever 

possible. 

----··--------....... -----------·----- ·-----~~-----------------------------
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A crew of two to four persons performed the transects. Survey crew 

and aircraft type were as follows: 

Date Aircraft Observers {rtght;left) Recorder Pilot 

5 July 1978 C-185 M. Spindler; E. Knudtson M. Jacobson G. Zemansky 
22 July 1978 C-185 M. Spindler; E. Knudtson M. Jacobson G. Zemansky 
5 August :·El78 C-206 ;(.Welling; D. Schamel - J. Helmerick~ 
5 Sept. 1978 C-206 ·c. Welling~ S. Jphnson - J. Helmerick~ 

14 Sept. 1978 Beaver M. Spindler; D. Ross - D. Ross 
29 July 1979 C-206 C. Welling;.S. Johnson - J. Helmerick 
1 August 1979 C-185 M. Spindler; P. Martin - G. Zemansky 
7· Sept. 1979 Beaver M. Spind'ler; B .. Co.nant M. Jacobson B. Conant 
10 Sept. 1979 Beaver M. Jacobson; B. Conant M. Spindler B. Conant 

The coastal zone was surveyed as three separate habitat types: 1) 

nearshore waters, approximately 0.5 km offshore of barrier islands ~nd 

beaches; 2) lagoons, that area beb1een mainland and barrier islands; 

3) coastal tundra, approximately O.~i km inland of shoreline on mainland. 
,, 

The.types were further subdivided into transects east of Barter Island 

and those west of Barter Island. In addition, a short 16-km segment 

between the Staines River and Point Thompson was flown on 14 September, 

1978. The lagoon transects surveyed on 5 August and 5 September by 

Johnson, Welling, and Schamel inc"luded both mid-lagoon segments, and segments 

200m south of the barrier islands, which were pooled together for this 

report. The route of the barrier island transect is shown in Figure 1. 

The routes of the other two transects may be located by referring to 

Figure 1 and the definitions above. 

The population estimates derived from the tundra transects were 

adjusted for visibility by using a conversion factor calculated from 

ground census plots (Table 1). Tv"elve aerial transect lines were flown 

over the Okpilak River Delta study area, so that the ground census plot 

data (Spindler 1978) could be use~d to 11 truth 11 the aerial data. Hhere 

our data were insufficient, we used the factors given by King (1977) . 
. ~ 

A conversion factor was not used for the lagoon and offshore transects 

because visibil·ity was usually excellent and we could not easily gather 

----··-~-----....,.......:.-------....,...-,__ __ -----------------,--,------------



Figure la. 

Location of the barrier island transects along the coast of the Arctic National Wildlife 
Range, Alaska, Canning River delta to Barter Island. 
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Figure lb. 

Route of barrier island transects along the coast of the Arctic National 
Wildlife Range, Alaska, Barter Island to Demarcation Bay. 
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Table 1. Ground truth/aerial transect conversion factors used to 
adjust aerial survey data over tundra for visibility. 
Calcula~ions are based on four ground census plots totalling 
1.75 km and 12 aerial transect lines on the Okpilak River 
delta study area, Arctic National Wildlife Range? July 1978. 

, I 

Bird Cate~ Conversion Factor 

Loons '9.1 

Swans 1.0 

Geese 1.0 

Diving Ducks 9.6 

Dabbling Ducks 3.02 

Rap tors 1.0 
'>,, 

Ptarmi.gan 10.02 

Shorebirds 17.6 

Jaegers 5.5 

Gulls 1.0 

Terns 6.02 

Passerines 577.7 

1. Includes Raven because of similar nesting ecology and visibility. 

2. Insufficient data from Okpilak area, factors given by King (1977) 
were utilized. 

,...·-----· 
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11 ground truth 11 data. 

RESULTS AND DISCUSS lOll 

Coastal Tundra 

Bird populations on th~ coastal tundra ~veraged 274 birds/km2 in 

early-July, and 219 birds/km2 in late-July (Table 2). The majority of 

the population was comprised of shorebirds~ primarily Red Phalaropes, 

Northern Phalaropes, Pectoral Sandpipers and Semipalmated Sandpipers. 

Next in abundance were Lapland Longspurs (5 July). Loons and diving 

ducks were the predominant large birds, mostly Red-throated Loon, Arctic 

Loon, Oldsquaw, and Common Eider. See also Tables 3 and 4 for location-

specific transects. 
'~ 

In the aerial data, shorebird density increased between 5 July ·and· 

24 July, however, this apparent increase is probably a function of 

increased visibility due to flockin~J in late-July rather than an actual 

increase in population. The general trend for all species combined 

indicated a decrease in population from early-July to late-July; this 

also was true when shorebirds and Passerines were excluded--19 birds/km2 

and 15 birds/krrf, respectively. A pattern of decreasing bird density 

following a peak in late June--early July was also apparent on the 

ground plots at the Okpilak delta in 1978. 

6 

Major 11 pockets 11 of high bird density in the coastal tundra occurred 

in the following areas: Canning-Tamayariak delta, Hulahula-Okpilak 

delta, lakes south of Barter Island, Jago delta, Aichilik-Egaksrak 

deltas, and Demarcation Bay. Those areas are predominantly wet sedge 

and flooded sedge tundra habitats where high concentrations of flotking 

shorebirds occurred (especially Phalaropes and Pectoral Sandpipers), and 

where a diversity of wetland types were used by loons and diving ducks. 

_,. -----,.·--------,-~-------·-.,...---· -----------------------------r-r 



Table 2 

Surrunary of bird utilization of coastal tundra habitats, Arctic National Wildlife Range, Canning ~iver to C~n~da 
Border. Daj;a are from aerial transects flown approximately 0.5 km inland from coastline,_ July 1::173. DensltleS 
in birds/l<rrf. (Figures in parentheses refer tc sum of species category). 

Bird Soecies/Category July 5 

Total # Adjusted # Acjusted density 

Loons 
Arctic Loon 
Red-throated Loon 
Loon species 

Whistling Swans 

Geese 
Brant 
Canada Goose 

Diving Llucks 
Scaup species 
Con1non Eider 
Eider species 
01 dsauaw 

Dabbling Ducks 
Pi ntai 1 
Unidentified 

Raptors 
Snowy Owl 
Short-eared Owl 
Raven1 

Ptarmigan 

Shorebirds 
Small Shorebird 
Medium Shorebird 
Large Shorebird 
Phalaropes 

Jaegers 
Parasitic Jaeger 
Long tailed Jaeger 
Jaeger species 

Gulls 
Glaucous Gull 
Sabine's Gull 
Arctic Tern 

Passerines 
Lapland Longspur 
Snow Bunting 

{15) 
6 
9 

19 

(6) 
4 
2 

(41) 
6 

16 
19 

(31) 
31 

(7) 
6 
1 

5 

(348) 
28 

153 
2 

165 

( 14) 
10 

1 
3 

(18) 
18 

3 

(8) 
6 
2 

Total No. of Species 23 

Total 515 

Transect area (km2) 42.2 

Transect Width; 

( 137) 
55 
82 

19 

(6) 
4 
2 

(394) 
58 

154 
182 

(93) 
93 

(7) 
6 
1 

50 

(6125) 
493 

2693 
35 

2904 

(77) 
55 

6 
17 

(18) 
18 

18 

(4622) 
3466 
1156 

11566 

Altitude 200m; 100' AGL 

(3 .:25) 
1. 30 
1.95 

0.45 

(0.14) 
0.09 
0.05 

(9.34) 
1.37 

3.65 
4.32 

(2.20) 
2.20 

(0. JL7) 
0.15 
0.02 

1.18 

(145.15) 
11.58 
63.B2 
0.83 

68.82 

( 1. 84) 
1.30 
0.14 
0.40 . 

(0.43) 
0.43 

0.43 

( 1()9. 52) 
E2.13 
27.39 

274.08 

0 \ 
July 24 

Total # Adjusted # Adjuste: :ensity 

{29) 
9 

15 
5 

9 

(31) 

2 
29 

{8) 

8 

( 15) 
10 
1 
4 

(488) 
1 

328 
2 

157 

(5) 
3 
1 
1 

(4) 
2 
2 
2 

591 

42.2 

( 265) 
82 

137 
46 

9 

(298) 

19 
278 

{24) 

24 

(15) 
10 
1 
4 

(2589) 
18-

5773 
35 

2763 

(29) 
17 

6 
6 

(4) 
2 
2 

12 

S245 

200m; 100' AG:.. 

( .28) 
.94 
.25 
.09 

Q.21 

(7o04) 

Go~5 
5o 59 

~Co 55) 

C. 55 

( o35) 
024 
o02 
.09 

(2C . 53) 
0.:.3 

12 °30 
.33 

E 0.:,7 

( 0 59) 
o.:.o 
014 
014 

( 0 ~9} 
.J5 
o05 
028 

2 :s. 04 

1. Raven included with raptors because of si~ilar nesting ecology and visibility. 

--~------------~--~---~------------- --------.-----
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· .• , Table 3 

Summary of bird utilization of coastal tundra habitats, Arctic National Wildlife Range, Barter Island to Canada 
Border. Data are from aerial transects flown approximately 0.5 km inland from coastline, July 1978. Densities 
in birds/km2. 

Bird Category 

Loons 

Swans 

Geese 

Diving Ducks 

Dabbling Ducks 

Rap tors 

Ptarmigan 

Shorebirds 

Jaegers 

Gulis 

Terns 

Passerines 

Total No. of species 

Total 

Transect area (km2) 

Transect width; altitude 

Most abundant species: 
(in relative order) 

Total II 

11 

17 

1 

39 

11 

3 

4 

200 

14 

2 

7 

19 

309 

25 

July 5 

Adjusted II 

100 

17 

1 

374 

33 

3 

40 

3520 

14 

12 

4044 

8158 

200m; 100 • AGL 

Medium Shorebirds 
Phalaropes 
Sma 11 Shorebirds 
Oldsquaw 

Adjusted density 

4.00 

0.68 

0.04 

14.96 

1.32 

0.08 

1. 60 

140.80 

0.56 

'0.48 

161.76 

326.28 

./ 

July 24 

Total # Adjusted # Adjusted density 

8 

9 

15 

3 

329 

5 

2 

1 

12 

372 

Phalaropes 

73 

9 

144 

3 

5790 

28 

·6 ... 

6055 

Medium Shorebirds 
Oldsquaw 

2.92 

0.36 

5.76 

0.12 

231.60 

1.12 

0.08 

0.24 

242.2 

co 



""'j'------:-~:a-·r:-of bird utilization of coastal tundra habitats, Arctic National Wildlife Range, SartOr Isl~nd to Canning 
l River. Oat~ are from aerial transects flown approximately 0.5 km inland from coastline, July 1978. Densities 

in birds/km . 

Bird Category 

Loons 

Swans 

Geese 

Diving Ducks 

Dabbling Ducks 

*Raptors 

Cranes 

Ptarmigan 

Shorebirds 

Jaegers 

Gulls 

Terns 

Passerines 

Total No. of species 

Total 

Transect area (km2) 

Transect width; altitude 

Most abundant species: 
(in relative order) 

July 5 

Total # Adjusted # Adjusted density 

4 

2 

5 

2 

22 

4 

1 

1 

153 

14 

4 

1 

1 

19 

214-

17.2 

36 

2 

5 

19 

66 

4 

1 

10 

2693 

77 

4 

6 . 
578 

3501 

200m; 100 1 AGL 

Medium Shorebird 
Phalaropes 
Pintail 

1.44 

0.12 

0.29 

1.10 

3.84 

0.23 

0. 06 

0.58 

156.57 

Jl JIO 
't.'tO 

0.23 

0.35 

33.60 

202.8 

./ 

July 24 

Total # Adjusted # Adjusted density 

21 

4 

16 

8 

12 

163 

2 

1 

13 

227 

17.2 

30 

4 

154 

24 

12 

2869 

2 

12 

3107 

200m; 100 1 AGL 

1. 74 

0.23 

8.95 

1.40 

0.70 

166.90 

0.12 

0.70 

180.74 

* RnvPn inr.l11rled with raptors because of similar.nesting ecology and visibility. 
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Coastal Lagoons 

In 1978, maximum bird utilization of the coastal lagoons occurred 

in early-August, when a total of 38,730 birds (30,982 of· which were 

Oldsquaw) \vere counted on transects. Bird populations in the lagoon 

systems changed dramatically between early-July and mid-September 
• I 

(Table 5, Figure 2). Bird densities increased gradually as the lagoon 

ice melted in late-June and early-July, reaching 50.8 birds/km2 on 5 

July and 79.1 birds/km2 on 22 July. Between late-July and early-

10 

August, densities increased drastically, reaching a peak of 154.7 birds/km2 

on 5 August. Densities declined through August and early-September, to 

54.1 birds/km2 on 5 September, and 39.5 birds/km2 on 13-14 September, which 

was the lowest estimated population for the season. The total population 
,, 

of birds using the lagoon system was estimated at 60,000 birds during 

early-August, about 40,000 of which were Oldsquaws. Other common 

species using the lagoons were Arctic Loon, Red~throated Loon, Brant, 

Common Eider, King Eider, Surf Seater and Glaucous Gull. Those species 

were also common in August and September, along with a notable increase 

in Red-breasted Mergansers, Phalaropes and other shorebirds, and a 

decrease in Eiders late in the season. The change in species composition 

was probably related to the fall migration of shorebirds and mergansers 

from tundra areas, and of eiders to wintering and offshore areas. 

The greatest concentrations of birds observed in 1978 were rafts of 

100-2000 Oldsquaws. feeding and loafing at the ends of barrier islands, 

spits, entrances to lagoons, and along the shoreward side of barrier 

islands. Separate transects flown over the mid-lagoon and the waters 

immediately inshore of the barrier islands showed a disparate bird 

distribution W. of Barter Island. Significantly greater bird densities 

occurred near the barrier islands than in mid-lagoon -- 165.4 and 33.6 

birds/krnf, respectively, on 5 August, and 91.7 and 67.9 birds/km2 on 5 

j ____ .... __,.-.---...---.,..--~ --
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Table 5 

Surrrnary of 1978 bird population data for the coastal lagoons of the Arctic National Wildlife Range. ased on 
aerial transects east and west of Barter Islan~which have been pooled together for the entire coast roffi the 
Canning River delta to the Canada Border. Densities are given in birds/km2 (not adjusted for visibi1 ty). 

Estimated 
Haximum 1978 

• 1 population on 
~aximum lagoons and 2 

~ July 22 August 5 Se~ Sept. 13-14 Count 1 barrier islands Species 

Yellow-billed Loon 
Arctic Loon 
Red-throated Loon 
Loon species 
\oJhistl ing Swan 
Brant 
White-fronted Goose 
Canada Goose 
Snov1 Goose 
Goose species 
Pintail 
'Diving Duck species 
Scaup species 
Common Eider 
King Eider 
Eider species 
Oldsquaw 
White-winged Seater 
Surf Seater · 
Seater species 
Red-breasted Merganser 
Unidentified Waterfowl 
Marsh Hawk 
Phalarope species 
Small Shorebird 
t·ledium Shorebird 
Shorebird species 
Black-bellied Plover 
Parasitic Jaeger 
Jaeger species 
Glaucous Gull 
Sabine's Gull 
Arctic Tern 
Snowy Owl 
Sn01~ Bunting 
unidentified 

Total No. of Species 
Total No. of Individual~ 
Total Density (birds/km ) 

Total area sampled (km2) 

0.14 

O.ll 

2.80 

O.ll 
0.39 
0.05 

37.10 

5.40 
0.71 

1.49 
0.02 

2.34 
0.02 
0.07 
0.02 

15 
2206 

50.77 

43.5 

0.01 
0.14 
0.06 
0.31 
D.06 

0.27 
0.22 
0.04 
0.42 

75.45 
0.03 
0.31 
0.12 

0.03 

0.01 
0.01 
1.57 
0.01 
0.06 

19 
7354 

79.13 

92.7 

1. Includes birds seen on and off transect. 

0.09 
0.06 

0.41 
34.20 
0.06 

0.41 
115.01 

0.06 
0.64 

0.56 
0.41 

0.73 

1. 90 

0.04 

0.09 

15 
25599 

154.67 

165.5 

0.05 
0.03 
0.09 
0.09 
0.03 

0.09 

0.71 

0.22 
2.84 

0.86 
46.22 

0.05 
0.74 
0.05 

0.09 
0.36 
0.03 
0.03 

1. 51 

19 
9963 

54.12 

184.1 

0.08 
0.10 
0.28 

0.88 
0.47 

0.05 

0.02 
0.03 

33.20 

O.ll 

0.23 

0.84 
0.33 

2.85 

0.01 

0.02 

16 

39.50 

97.2 

5 
17 
21 
29 
14 

122 
293 

10 
16445 

15 
63 

6956 
25 
20 

3 
288 

30982 
3 

29 
50 

142 
248 

1 
1716 

45 
82 

110 
5 
1 
1 

464 
1 
6 
3 

14 

26 

2() 
100 
200 

20 
250 
400 

50 
20,000 

200 

1000 
200 
300 

40,000 
so 

500 

200 

2 
10,000 

1000 

100 

sse 
10 
50 
lG 

1500 

2. Includes nesting, feeding, molting, and staging b·irds observed during a given day, July-S:c:e::-.:er. 
Total numbers for migrating species such as ducks, geese, and shorebirds over the entire open ~a:er 
season would undoubtedly be much higher. 

~·,. ·----·...;._-------.,...-----------
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Wi 1 dl i fe Range, Alaska, July-September 1978. Figures are based on aerial transe·. ·. 
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• 

I September (Appendix A-1, A-2). The difference was primarily due to till' 

preference of Oldsquaws to feed and re~st near the barrier islands ins1•'·''
1 

of in the middle of the lagoon. East of Barter Island, s~ch a pattern 

was not apparent with 175.6 birds/km2 near the'barrier islands_and 2011 

birds/km2 in mid-lagoon on 5 August, and 31.5 and 35.5 birds/km2, 
• I 

respectively, on 5 September. BecausE~ the lagoons west of Barter Isl.,n·' 

are generally wider and more segmented, currents, water qualities, anrl 

food distribution may differ more bet\IJeen mid-lagoon and near the bani•" 

island than in the much narrower lagoons E. of Barter Island. Farther 

W., at Simpson Lagoon, Johnson (1979) determined that about 78% of thr 

Oldsquaw abundance was concentrated near the south shore of the barrir' 

islands in 1978, and that a similar pattern oc·curred there in 1979 

(pers. comm.). ..,, 

:In 1979, maiimum densities occurred in late-July, when 310.8 

birds/km2 were observed along the transects 200 m south of th-e barrier 

islands (Table 6). · The 1979 density figure cannot be extrapolated to 

the entire surface area of the 1 a goon system because of the major diff,·• · 

in density occurring between mid-lagoon, and near the barrier islands. 

(No mid-lagoon transects were flown in 1979.) As in 1978, the dominani 

species was Oldsquaw, which comprised 96% of total bird density in thr 

late-July transect~, 94% in the early-August transects, and 73% in thr 

early-September transects. Also, total density declined from late

July/early-August to September, which was similar to the pattern in 

1978. A trend consistent in both years was an increase in Glaucous Gu 1 ' 

density toward mid.::.september, ~t:hich \'Jas also observed at Simpson Lago'''' 

(Johnson 1979). Species Composition in 1979 was similar to that of 

1978 (Table 5 and'6). 

In early-July·and early-August of 1978, l~goon transects east of 

Barter Island showed higher nur.tbers of birds than those transects wesl 

'" l' ~ 

......-...,_ 



r-· -~-,-~--- ,. I Table 6. 

Summary of 1979 bird population data for the coastal lagoons of the Arctic National Wildlife Range, Alaska. Based 
on aerial transects east and west of B~r~er Islan~ whi~h h~ve bee2 pooled ~or the enti~e.c?a~t fro~ the Canning River 
delta to the U.S.-Canada Border. Dens1t1es are g1ven 1n b1rds/km (not adJusted for VlSlb1l1ty). · 

Species 

Yellow-billed Loon 
Arctic Loon 
Red-throated Loon 
Loon species 
Whistling Swan 
Brant 
Snow Goose 
Goose species 
Pintail 
Due k species 
Scaup species 
Common Eider 
King Eider 
Eider species 
01 dsquaw 
Carnman Seater 
Surf Seater 
Seater species 
Red-breasted Merganser 
Phalarope species 
Small Shorebird 
Medium Shorebird 
Large Shorebird 
Shorebird species 
Black-bellird Plover 
Jaeger species 
Glaucous Gull 
Arctic Tern 
Black Gui 11 emot 
Snow Bunting 

Total No. of Species 
Totl1l Nl1 : C1f Individuals 
Total Density (birds/kw2) 
Total area sampled (km~) 

July 29 

0.02 
0.02 
0.10 
0.12 

0.15 
0.04 

0.24 
0.13 
0.16 
0.02 

0.12 
299.01 

0.01 
0.24 
1.11 
0.09 

4.96 
0.75 

0.54 
0.03 
0.01 
2.54 
0.40 
0.03 
0.01 

18 
31 '50J 
310.84 
101.5 

August 1 

0.05 
0.03 

0.03 
0.41 

97.88 

0.08 
0.08 

2.02 
0.52 
1. 24 
0.10 
0.05 

1. 24 
0.03 

8 
11 '010 

103.76 
38.6 

Sept. 7-10 

0.02 
0.20 
0.18 
0.15 

0.85 

0.15 
49.69 

2.47 

1.65 

0.02 
8.35. 

0.04 

8 
2,896 
63.77 
45.4 

Maximum 
Count 

2 
9 

10 
16 
2 

39 
4 
6 

24 
84 

. 16 
2 
1 

20 
30,891 

1 
2'1 

113 
9 

78 
506 

76 
4 

55 
3 
1 

379 
~41 

1 
2 

) 22 
"'32 ,421 

Maximum estimated 1979 
Population in Lagoons and 

Barrier Islands 

20 
100 
200 

20 
10,000 
10,000 

100 

1,000 
4,000 
1,000 

40,000 
20 

500 

100 
10,000 

1,000 

100 
500 
200 

10 
1,500 



of Barter Island (Appendix A-1, and A-2). The pattern was opposite in 

September 1978, with transects west of Barter Island showing the higher 

numbers .. In July .and September of 1979, the greatest null}ber of birds 

was observed on the transects E of Barter Island. No. change in rank 

between E and W transects was detected in 1979 as in 1978. 

15 

Several phenomena could explain the i~teresting reversal in spatial 

density pattern observed between early July 1978 and early September 

1978: 1) differing configurations of the two lagoon systems -- more 

continuous barrier islands with numerous large river mouths east of 

Barter Island and a more broken chain of barrier islands with large 

stretches of unprotected beach open to the Beaufort Sea west of Barter 

Island; 2) differing ice-distribution--the ice in the narrow, river

influenced lagoons east of Barter Island went out 2-3 weeks earlier:than 

west of Barter Isl~nd; 3) changing distribution of Oldsquaw food 

resources which may or not be related to the above. The invertebrate 

food sources of Oldsquaw in the ANWR lagoons were probably not uniformly 

distributed but rather variable in distribution because of the changing 

state of their planktonic and epibenthic habitats. Indeed, considerable 

spatial and temporal variability in mysid and amphipod abundance was 

observed in Simpson Lagoon (Griffiths and Dillinger 1979). It is therefore 

likely that the obse~ved changes in bird distribution (the predominance 

of which,were Oldsguaws) were largely caused by the changing locations 

of invertebrate concentrations which in turn were controlled by the many 

interrelated physical factors. 

The lagoon systems were extremely important to waterfowl using the 

coastal areas of ANWR, providing early open water during break-up, and 

sheltered feeding and molting areas during summer and fall. Bird use of 

the lagoons was variable over space and time. On the ANWR, typical 

mid-lagoon densities.at the height of Oldsquaw molt were 30-70 birds/krnf, 

--·~----------------~---------------------
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a fifth to half ~he maximum dens~ties observed near the barrier island 

shoreline. Individual lagoons may have large rafts of feeding Oldsquaws, 

while adjacerit lagoons may be de~auperate of birds at the same time; 

some mudflats will have flocks of foraging ~horebirds and gulls, while 

others will not. Bird use of in~ividual lagoons in the ANWR varied , . 

annually as well as seasonally. Farther west, Johnson (1979) also 

found considerable variation in ~ensities of Oldsquaws. In 1977 he 

observed up to 1345 Oldsquaws/km2 in Simpson Lagoon, but in 1978 densities 

were more uniformly distributed--about 115-268 Oldsquaws/k~ along the 

Beaufort Sea coast from Harrison 3ay to Demarcation Bay. An individual 

lagoon, therefore, may be extremely important one year, and less important 

the next with the entire lagoon system serving to maintain large nuu.bers 
... 

of waterbirds each year during the migration, molting, and staging 

periods. 

Nearshore Waters 

Bird use of the nearshore waters of the Arctic National Wildlife 

Range was low. Maximum densities occurred in late-July, with approximately 

3 birds/km2 (Table 7). Densities dropped to about 2 birds/km2 by mid-

September. Oldsquaws predominate: in both the July and September transects. 

Other common species were Common ::ider and Glaucous Gull. ~1uch of the 

bird use of nearshore waters is probably spillover from the more densely 

populated coastal lagoons (Johnsor 1979, Divoky, pres. comm.). 

Along the ANWR coast, Frickie and Schmidt (1974) reported 4.7 

birds/km2 in mid July of 1974. Trey also noted a predorr,inance of Oldsqua1·1s. 

Their transects extended 19-29 km (12-18 mi) seaward of the mainland 

coastline, and provided a good esti~ate of density with respect to 

distance from shore: 

Distance from shore (mi) 0-1 !-2 2-3 3-4 4-5 5-9 9-10 10-11 

Percent of all observations 8.4 ~.5 6.1 6.2 56.1 0 3.1 15.6 ____ ........,....,,....,.......,...._ _ _,_____ ~-·---,....,.. 
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Table 7 

. ~ 
Summary of bird utilization in near-shore Beaufort Sea waters along the 

Arctic National Wildlife Range coastline, July 

and September 1978. Data are from aerial transects flown approximately 
0.5 km offshore of barrier islands and seacoast. 

Densities in birds/km2 (not adjusted for visibility). 

Species Barter I s 1 an d Barter Island Barter Island Canada to Canning 

to Canada to Canada to Canning Combined 

July 22 September 14 September 14 September 14 

Density Total # Density Total # Density Total # Density Total # 

Yellow-billed Loon 0.02 1 

Arctic Loon 0.05 2 0.02 1 
0.01 1 

Loon sp. 0.21 9 0.02 1 0.01 1 

Duck sp. 0.05 2 0.02 1 
0.01 l 

I 
Common E i de r 0.48 21 

I Eider sp. 0.23 10 

I 
I Oldsquaw 1. 69 74 1. 35 59 0.80 31 1. 09 90 

l 
"I 

White-winged Seater 0.07 3 

Seater sp. 0.09 4 

Parasitic Jaeger 0.09 4 
0.04 ... 4 

Glaucous Gull 0.34 15 0.37 16 1.17 45 0.74 61 

Arctic Tern 0.07 3 

Black Gui 11 emot 0.05 2 0.03 1 0.01 1 

Total ~lo. of species 12 6 
.. I 

Total 3.35 146 1. 87 82 2.00 77 l. 91 159 

Transect area ( Km2) 43!8 43.8 38.6 82.4 

T"''"Hl~nrt ,,,; dth. nltittJdP 400m; 2r)0 I AGI 400m: ?nn' A(:; I Ll nnrn . ?nn' ll r::t r:r:J I 
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Quite interestingly, the greatest densities occurred in the area 4-5 

miles offshore. It may be possible that this phenomenon was caused by 

ice conditions or nearshore currents. 
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Appendix A-1 

Results of aerial bird transects over the coastal lagoon waters of the Arctic National Wildlife Range, Barter Island to 
Canning River (and Point Thompson Sept. 14), July to September 1978. Densities in birds/km2. (Not adjusted for 
visibility.) 

~_l!}_y __ ?_2_ _september 111 

Density Total # Density Total # Densit~ Total # Density Total # Density Total # 

Yellow-billed Loon 
Arctic Loon 
Red-throated Loon 
Loon species 
Whistling Swan 
Brant 
White-fronted Goose 
Canada Goose 
Sno~1 Goose 
Goose species 
Pintail 
Diving duck species 
Common Eider 
King Eider 
Eider species 
01 dsquaw 
Surf Scoter 
Seater species 
Red-breasted Merganser 
UnidPnli fied Water·rowl 
l'lioll.trope 
Srna 11 Shorebird 
Hedium Shorebird 
Black-bellied Plover 
Parasitic Jaeger 
Jac~Jcr species 
Glitlrcous (;ull 
Sub inc's Gilll 
Arctic Tern 
Unidentified 

Total No. of species 
Tota 1 
Total area sampled (km2) 
Transect width, altitude 

0.10 

2.59 
0.88 
0.10 

34.61 

3.31 

0.05 

7 

2 

50 
17 
2 

668 

611 

41.65 804 
19.3 
200m;lOOASL 

1. Includes birds seen off transect. 
2. Transect 200m S of barrier island. 
3. Mid-lagoon transect. 

0.03 
0.10 
0.10 
0.54 
0.10 

0.03 

0.08 
0. 75 

75.60 
0.41 
0.18 

0.03 

2.05 
0.03 

1'1 

1 
4 
4 

21 
4 

1 

3 
29 

2918 
16 
7 

79 
1 

80.03 3.0139 
38.6 I 

400m; ZOOASL 

0.10 

42.80 

0.90 
76.60 

1.05 

8 
2 

15 

1500 

37 
6588 

lCJ 

68 

0.05 2 
1 

0. 05 13 
0.05 2 
0.05 5 

1 
0.15 293 

10 
1.10 2390 

0. 20 14 
3.25 3098 

1.13 89 
57.10 21785 

0.55 JH 
I<' 

0.05 ~ 

0.65 115 
0.05 11 
0. 05 5 

1.00 

0.05 

1 
114 

5 

5 81 17 221 
51.115 8,2381 65.53 27,9311 

35.8b.i~ 12.7mid3 36.8b.i~ 36.Bmid3 
400m; 150' ASL 400m; 150' ASL 

.I ., 

0.14 
0.02 
0.48 

0.37 
1. 05 

0.05 

34.63 

1.71 
0. 73 

11.04 

0.02 

12 

6 
1 

21 

16 
46 

2 

1517 

75 
32 

177 

1 
2 

43.24 1896 
43.8 
400m; 200' ASL 

''" () 
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Appendix A-2 

Results of aerial bird transects over the coastal lagoon waters of Arctic National Wildlife Range, Canada Border to 
Barter Island, July to September 1978. Densities in -birds/km2. (Not adjusted for visibility.) 

~5 July 22 August 5 September 5 September 13 

Species Density Total # Densitt Total # Density Total # Density Total # Density Total # 

Yellow-billed Loon 
Arctic Loon 
Red-throated Loon 
Loon species 
vlhi s tl i ng Swan 
Brant 
Snov1 Goose 
Pintail 
Diving duck species 
Scaup species 
Common Eider 
King Eider 
Eider species 
Oldsquaw 
White-winged Seater 
Surf Scoter 
Scoter species 
Red-breasted Merganser 
UnidrnLified Waterfowl 
H.1rsh llawk 
riJ,ll a rope 
Small Shorebird 
r~edium Shorebird 
Shorebird species 
Parasitic Jaeger 
JucrJcr species 
Glaucous Gull 
Sabine's Gull 
At-e tic Tern 
Snowy Owl 
Snow IJunting 

Total No. of species 
Total 
Tot«l area sampled (knl) 
Transect width; altitude 

0.16 

0.20 

5.00 

0.61 
0.20 

38.45 

9.59 
1. 27 

0.04 

1. 55 
0.04 
0.08 
0.04 

13 

4 

5 

122 

15 
5 

942 

2 

38 
1 
2 
1 

57.23 1,402 
24.5 

200m; 100' ASL 

1. Includes birds seen off transect. 
2. lransect 200m S of barrier island. 
3· Mid-lagoon transect. 

0.17 
0.04 
0.15 
0.04 

0.04 
0.46 
0.37 
0.02 
0' 13 

75.69 
0.06 
0.24 
C'.07 

0.02 
1. 24 

0.11 

16 

9 
2 
8 
2 

2 
25 
20 
1 
7 

4095 
3 

13 
4 

1 
67 

6 

78.85 4,265 
54' 1 

400m; 200' ASL 

0.10 
0.10 

0.65 
35.40 
0.10 

o.i5 
148.80 

0. 1 
1.0 

0.90 
0. 65 

1.15 

2.55 

0.05 

0.15 

3 
9 

11 
12 
14 

63 
4739 

10 

251 
24394 

2 
25 
50 

3 
229 

105 
43 
2 

110 
1 

396 

6 

14 

15 231 
191.95 30,492 1 

64.8b.i: 51.3mid3 
400m; 150' ASL 

.I ., 

0.05 
0.05 
0.10 
0.10 

0.20 
0.20 
1. 95 

0.45 
27.4 

0. 10 
0.80 
0.10 

0.10 

0.30 

1. 75 

3 
8 
8 

17 

8 
14055 

22 
3558 

66 
5283 

2 
11 

142 
1·14 

1712 

22 

1 
315 

2 

15 !9 1 
33.65 25,679 

55.3b.i~ 55.3mid3 
400m; 150' J',SL 

0.04 
0.17 
0.13 

I. 29 
0.09 

0.41 

0.06 
31.61 

0.20 

0. 13 

1.85 

11 

2 
9 
7 

70 
5 

22 

3 
1710 

11 

7 

100 

35.95 1946 
54' 1 

400m; 200' ASL 

~ 

f'-) 
I' 
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Appendix A-3 

Results of aerial bir~ transects over the coastal lagoon waters of the Arctic National 
Wildlife Range, Barter Island to U.S.-Canada Border July to September 1979. Densities 
in birds/krrf (not adjL;sted for visibility). 

Species 

Yellow-billed Loon 
Arctic Loon 
Red-throated Loon 
Loon species 
Brant 
Snow Goose 
Pintail 
Duck species 
Scaup species 
Common Eider 
Eider species 
Oldsquaw 
Common Seater 
Surf Seater 
Seater species 
Red-breasted Merganser 
Small Shorebird 
Glaucous Gull 
Arctic Tern 
Black Guillemot 
Passerine 

Total No. of species 

Total 

Total Area Sampled (km2) 

Transect Width; Altitude 

July 29 

Density Total 

T 2 
T 1 

0. 2 9 
0. 2 12 
0.3 15 
0.1 4 
0.3 15 
0.1 6 
0.3 16 

T 2 
0.1 7 

271.8 16,035 
T 1 

0.4 24 
1.9 113 

T 2 
8.5 499 
3.2 188 
0.4 25 

0.05 3 
T 1 

15 

287.9 16,980 

59.0 

400m; 100 ft. 

September 7/10 

,Density Total # 

T 
0.2 
0.2 
0.1 
1.1 

0.2 
56.2 

1.2 

2.1 
5.9 

0.1 

10 

1 
6 
7 
5 

39 

7 
2,022 

42 

75 
212 

2 

67.2 2418 

30.0 

400m; 200ft. 

..,_ 

_t __ c_, __ ,.__...,..__,..._ 
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