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SUMMARY

In anticipation of development of a medium draft harbour in
Minnley Bay to support future oil and gas production in the Beaufort Sea,
a study to monitor the abuﬁdance and distribution of birds in McKinley Bay
was initiated in 1981 (E‘;cott-Brown et al. 1981) and continued in 1982 and
1983. Emphasis was placed on determining the natural annual fluctﬁation
in numbers of moulting diving ducks. In 1982 and 1983, Hutchison Bay was
also surveyed as a control. )

The aerial surveys in 1983 were conducted on August 5, 6 and 8. Omn
August 5, the day when survey conditions were‘best, the number of diving
ducks atAMcKinley Bay was estimated to be 12 799 + 2299, while at
Hutchison Bay on the same day the estimated number was 13 635 + 2488
diving ducks. Scoter and Oldsquaw, in that order of abundaﬁce, were the
two most common species observed at both bays.

No significant change in the ﬁotal number of diving ducks at either
bay was detected (pJ’O.OS)'between-thé years 1981, 1982 and 1983. How-

ever, significantly more scaup were present in McKinley Bay on August 10,

1981 than on August 10, 1982 or August\S,‘1983 (p< 0.05), and there were

significantly more scoter on August 5, 1983 than on August iO, 1981

(p< 0.05). The variation in the number of moulting scoter and scaup.seeh
in McKinley Bay 5etween the three years may Be related to the timing and
success of breeding each year.

. 'In 1983, as in previous studies at McKinley Bay, concentrations of

~diving ducks were consistently seen in the area south of the spit at

Atkinson Point. The highest concentrations of scoter were seen at the

i



south end of the bay. Unlike other years, concentrations of diving ducks
were also seenvjust south of the artificial island in 1983.

Brant, “Greater White—~fronted Geese, and Tundra Swans were observed
at both bays, primarily on the terrestrial component. At McKinley Bay;
geese occurred especially in the small embayments near Atkinson Point and
on the lagoon system south of the bay, whereas swans were widely scattered

on lakes and ponds as well as on the lagoon.’
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1.0 INTRODUCTION

McKiniey Bay is a shallow protected bay on the north side of"
Tuktoyaktuk Peninsula, NWT, in the eastern Beaufort Sea. Since 1979 it
has been the site of a winter harbour and support base used by Dome
Petroleum Limited for oil and gas exploration in the Beaufort Sea.
Dfedging in the bay began in September of 1979 with construction of an
entrance channel and mooring basin in the northeast porton of the bay. -
Storm-driven ice shoved against the ships moored in this basin the
following winter. Consequently in 1980 another mooring basin was dredged
in a more sheltered location to ‘the southwest. An island to the north of
the basin was created with the_drédged spoils to further protect the
moored ships from storms and ice movement. In 1981, docking.facilities
'were constructed, and the artificial island and the basin were exéandeda
Major activity directed towards continuing the development of the harbour
did not occur in 1982 or 1983.

Vesseis thdat were overwintered in McKinley Bay in 1982-83 included
a drydock, 4 drillships, 2 icebreakers, 8 supply vessels, 1 floating
personnel camp, l‘cutter’suction dredge, 3 Qﬁction hopper dredges and the
Canmar Shuttle fuél'barge. In the 1983 summer months, the Canmar Shuttle
fuel-barge,.the drydock and the Single Steel Drill Caisson were in
McKinley Bay. There was other vessel traffic, as well as aircraft
traffic, to and from the harbour throughout the summer.

In the future, McKinley Bay may becoﬁe a major year-round support
base for Beaufort Sea oil and gas development (Dome, Esso and Gulf 1982).
Proposals for development of thé harbour could include an airstrip,

expanded accommodation for up to 500 personnel, a floating topping plant,



power gemerators, a marine maintenance and repair facility, an expanded
mooring basin, equipment storage and fuel stqrége to refuel the drill-
ships.

The Canadiaﬁ Wildlife Service was concerned thét these developments
could adversely affect the migratory bird usage of the area. A bivd moni-
toring study involving aerial surveys with joint government and industry
participation was therefore initiated in 1981 (Scott-Brown et al. 198l),
and continued in 1982 (Cormnish and Allen 1983) to describe waterbird usage
of McKinley Bay prior to extensive development. Several years of moni-
toring were needed to establish natural annual fluctuations in the number
of birds in the bay, in order that possible changes in bird usage of the
bay as a result of further development could be detected. This report
presents the‘results of the 1983 continuation of the study. As in 1982,
Hutchison Bay, a relatively undevelopéd area on the Tuktoyaktuk peninsula
45 km west of McKinley Bay was used as a control. Emphasis remained on
documenting the number and distribution of moulting diving ducks due to

their vulmnerability to oil if spilled and their abundance in McKinley Bay.

2.0 METHODS
2.1 Aerial Sufveys'

The aerial surveys of McKinley Bay aﬁd Hutchison Bay in 1983 were
carried out using the same study design as in 1982 (Cornish and Allen
1983) aﬁd 1981 (Scott-Brown et al. 198l) to allow a statistical comparison
between the three years of data. FEast-west transects were flown 2 km
apart (Figs. 1 and 2) in a Cessna 185 with floats at an elevation of
20-30 m above ground level (agl) at an average speed of 145 km/h. One

observer on each side of the aircraft counted all birds seen within 180 m

~
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Figure 1. Aerial transects flown at McKinley Bay, August 5, 6 and 8; 1983,

showing the divisions .0of the study area into marine, terrestrial
and outside components. '
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components.
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of that side, so that the total transect width was 360 m. When time
permitted, "off transect” birds, more than 180 m from the plane, were also
fecordéd, butAwere not included in éélculations. Observations were
dictated into tape recorders so that observers mever had to look away from
the tramsect.

In 1981 and 1982, the surveys were flown at 10—-day intervals to
measure seasonal variations in abundance. The surveys by boat in 1982
showed that in a typical year the first half of August waé the peak period
of moult for diving ducks in the bay. Aléo, it became apparent that good
surveyvconditions were imperétive fpr accurate survey results. Thus, in
1983, starting at thg beginning of August, we waited to survey only on
days when it appeared survey conditions would be good. Accordingly,
aerial surveys were flown on August 5; 6 and é.

As in.ﬁrevious years, the study area at McKinley Bay was divided
into three components: a marine component inside McKinley Bay, a
terrestrial component, and a section of marine habitat outside McKinley
Bay called the outside component (Fig. 1). The marine component
encompassed all sa;twater areas within McKinley Bay including expoéed
san@spits which were intermittently washed over by tides. The terrestrial
component covered all land areas including inland lakes and theAlagoon
system at the south end of.the bay. The area west of Atkinson Point, the
small bay at the west end of transects 4 to 6, and the western half of
transect 1 were considered the outside component and were omitted from the
data.analysis. The areas of each compoment and the proportions surveyed
are listed in Table'l. The total size of the study area was 305 km?,

The area of the marine sectiomn of McKinléy Bay was 108.5 km? aqd the

terrestrial section was 158.5 km2.
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Table 1. Division of the MecKinley Bay and Hutchison Bay'study areas into
three components for the 1983 aerial surveys.

]

McKinley Bay Hutchison Bay
Component Total area  Area surveyed Total area  Area surveyed
- (km?)  (km?) (km?) (km?)
Marine . 108.5 19.6 100.5 17.8
Terrestrial 158.5 28.3 91.0 16.3
Outside 38.0 6.9 31.5 5.8
TOTAL 305.0 54.8 . 223.0 39.9

e AR ..




'As in 1982, aerial surveys were conducted at Hutchison Bay on fhe

same day as McKinley Bay was surveyed, using identical procedures.
| The study area at Hutchison Bay was divided into marine,

terrestrial and outside components comparable to the McKinley Bay
components (Fig. 2). Sandspits intermittently washed over by tides were
considered marine. Other land areas and all inland lakes were part of the
terrestrial component. The saltwater areas west of Warren Point and the
area covered by the western half of transect 1 were considered outside of
Hutchison‘Bay. Table 1 presents the areas of the components at Hutchison
Bay and proportions surveyed.

The terms "diving ducks"” and "divers"”, which are used throughout
this report in tables and discussions, refer to ducks belonging to both

subfamilies Aythyinae and Merginae.

2.2 Analysis of Data
(1) Since transects were of varying lenmgth in the survey, the mean
density R was found by using the ratio estimate:

A

R = §/%

where ¥ = average count of birds on the transects

"l
1]

average area of the transects
(2) Population estimates were calculated by multiplying theimean
density of birds counted (R) by the total area of the study

component.



(3)

Standard errors of the population estimates were calcglated
using the method by Kingsley and Smith (1980) for systematic
surveys‘with transects of varying length. This method is
based on examples that shbw that since systematic surveys are
by design usually more efficient than random surveys, their
precision is underestimated if the results are analyzed as

though from a random survey.

Standard error = v Variance 4 Slz

n-1
(1-f) % (= d; +1)2
2.(n~1).n.%%
where-
di = modified count =y, - RZ,

R = density estimate

y. = count on the Zth transect

X, = area of the i{th transect

f = the fraction of the entire study area sampledv=—ﬁ"
n = number'of transects sampled

N = number of transects possible in the population
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(4) Three aerial surveys were‘cbnducted each year from 1981 to
| 1983. Survey conditions varied. for each survey, and the

survey with the best conditions was chosen from each year for
cbmparison with other years. The August 10 surveys in 1981
and 1982 and the August 5 survey in 1983 were chosen for
comparisoﬁ‘bécause_on these dates the survey conditions were
regarded as “good“; The differences and standard errors of-
the changes in population estimates between the three years
ware calculated using the same formula as above. The y% value
then became the difference between years of counts on éach
transect fdr the Qalue:yi. The confidence intervals were
calculated at the 0;10 and 0.05 levels 6f significance. .The
difference in population estimates between years was
considefgd sigﬁificaﬁt if_the confidence interval did not

include zero. -

3.0  RESULTS -
3.1 Survey Conditions

‘ On August 5, the aerial surveys of McKinley Bay and Hutchisbn Bay
were conducted between the hours of‘1145 and 1410. éurvey conditions on
this day were regarded as Jgood". There was 502 cover of low clouds plus

a broken layer of cirrus. These cloud conditions sometimes resulted in a

mild glare that made bird identifications difficult. However, glarevwas

not considered a serious problem. The temperature was 14°C and there was
no precipitation.. Winds were light (0 to 8 km/h) ffom_the.northeast and

sea conditions were almost calm.
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The agrial surveys on August 6 Were’conducted from 1050 to 1317.
The only cloud present was a broken cover of thin eirrus which resulted in
a bright haze. Visibility for observers was restricted in one direction
due to glare from the sun. There was no precipitatioﬁ, the temperature
was 12°C and winds were 15-25 km/h from thg south. There were moderate
waves at both bays with occasional whitecaps.. Conditions on August 6 were

.described as "fair". |

Survey‘conditions during the August 8 surveys varled between

McKinley Bay and Hutchison Bay. For the survey at MecKinley Bay, conductéd
from 1220 to 1405, conditions were "féir to éood" with 80-1007% cloud
cover, no brecipitation, temperatures af 17°C and winds at 15-20 km/h.
Waves were moderaée, and glare was not a serious problem. .By the time the
survey at Hutchison Bay began at 1405, cloud cover had decreased to 107
and glare off the water now made counts and identification-difficult in
one direction. Also, winds had increased to 25-30 km/h caus;ng waves with
occasional whitecaps. Overall conditions for the survey at Hutchison Bay

on August 8 were deseribed as "poor to fair"”.

3.2 Abundance
3.2.1 Marine Component

Numbers and denéities of birds seen on the marine components of
McKinley and Hutchison bays are presented in Tables 2 and 3 respectively.
At both bays, the largest number of birds were observed on the August 5
survey; this Qas also considered the best survey, in terms of weather
conditions, of the {hree days of surveys. ‘At Hutchison Bay, the total

number of birds seen on the marine component on August 5 was about three

b

4 TN =y U
:
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Table 2. Number and density of birds observed on the marine component
Area of marine

during aerial surveys at McKinley Bay, 1983.

component surveyed = 19.6 km“,

TOTAL BIRDS

August 5 August 6 August 8

Number Density Number Density Number Density
Species (birds/kmz) (birds/kmz) (birds/kmz)
Loons 31 1.58 8 0.41 13 0.66
Swans 0 - 0 - 0 -
Geese 0 - 0 - 8 0.41
Dabbiing ducks 1 0.05' 0 - 1 0.05
.DiVing ducks 2312 117.96 1443 73.62 1908 97.35
Unidentified :
ducks 14 0.71. 52 2465 11 0.56
Shorebirds .81 4.13 63 3.21 44 2.24
Jaegers | 0 - b - 0 -
Gulls 47( 2.40 | 82 4.18 13 0.66
Terns 4 . 0.20 11 0.56 4 0.20

>2490 127.04_ 1659 84.64 2002

102.04
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Table 3. Number and density of birds observed 6n_the marine component
during aerial surveys at Hutchison Bay, 1983. Area of marine
component surveyed = 17.8 km“.

August 5 August 6 August 8§

Number  Density_ =~ Number Density_~ Number Density .
Species (birds/kmz) (birds/kmz) (birds/kmz)
Loons 17 0.95 13 0.73 7 0.39
Swans 0 - 1 0.06 8 0.45
Geése 35 1.97 37 2,08 30 1.68
Dabbling ducks 0 - 5 .0.28 ‘ 8 - 0.45
Diving ducks' 2415 135.67 1642 92.25 732 41.12
Unidentified | |
ducks 7 -0.39 0 - 6 0.34
Shorebirds : 0 - 8 0.45 4 0.22
Jaegers 0 - 0 - 0 -
Gulls o 23 1.29 78 4.38 25 1.40
Terns 1 0.06 2 0.11 13 0.73
TOTAL BIRDS 2498 140.34 1786 100.34 . 833 | 46.80
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times the number of birds seen on August 8 when surveying conditions were

"poor to fair".
'Estimates of the number of each species group using the marine
component of each bay are given in Tables 4 and 5. WNo estimates are given

for swans, dabbling. ducks, or jaegers because observations of these birds

~'were rare on the marine componént. The population of diving ducks on the

marine compbnent on August 5 was estimated to be 12 799 + 2299 (standard-

error) at McKinley Bay and 13 635 + 2488 at Hutchison Bay. Standard

- errors are high for some groups, such as geese and terns, as a result of

the high variation in the numbers of these birds seen per transect.

Tables 6 and 7 give the species composition and densitieé_of diving
ducks observed at each bay. From the aerial surveys, it was found that
scofer and Oldsquaw were Ehe most common speciles of waterfowl usingA
McKinley and Hutéhison bays. Populagion estimates of diving duck?;pécies
observed on the marine compohent of both béys afe given in Table,é._

écoter outnumbered Oldsduaw in both bays on all three surveys. At
McKinley Bay, scoter represented more than 50% of all diving ducks .
observed on all thfee surveys, while about 41% of diviﬁg ducks observed
were Oldsquaw. For the three aerial surveys at Hutchison Bay,'the average
number of scoter observed Waé more than three times the average number of
Oldsquaw.

At both bays, Surf Scoter were more common than White-winged
Scoter. At Hutchison Bay on all surveys, the ratio of Surf Scoter to
White-winged Scoter wasvabout 9:1, while at McKinley Bay it was about

3:1.
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Table 4. Estimated populations of birds on the marine component at McKinley Bay
: based on aerial surveys, 1983.

August 5 August 6 August 8
Population Standard Population Standard Population Standard

Species estimate error estimate error estimate error
Loons 171 39 44 15 72 21
Geese , 0 - 0 - 44 42
Diving ducks 12 799 2299 7988 | 660 10 562 2486
Unidentified

ducks 77 64 288 260 61 38
Shorebirds | 448 276 348 101 243 100
Gulls 260 80 454 162 72 35
Terns 22 16 61 46 22 16

N AN BN am .
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Table 5. _Estimated populations of birds on the wmarine component at Hutchison
Bay based on aerial surveys, 1983.

August 5 August 6 August 8

Population Standard Population Standard Population Standard

Species estimate error estimate error estimate error
Loons 95 43 73 22 39 6
Geese 198 214 209 226 169 183
Diving ducks 13 635 2488 9271 2639 4132 848
Unidentified

ducks 39 25 0 - 34 26
Shorebirds 0 - 45 45 22 24
Gulls 130 41 440 178 141 36
Terns 6 5 11 6 73. 66




Table 6. Species composition and density of diving ducks observed on the marine component during aerial
surveys at McKinley Bay, 1983. ' '

August 5 August 6 August 8

Number Percent Density Number Percent Density Number Percent Density
Species (birds/km2) (birds/km?) . (birds/km?)
Oldsquaw 814 42.9 41.53 566 41.3 28.88 657 38.7 33.52
Scoter 990 52.2 50.51 752 54.9 38.37 977 57.6 49.85
Scaup 93 4.9 4.74 20 1.5 1.02 39 2.3 1.99
Merganser 0 0 0 32 2.3 1.63 23 1.4 1.17 1
5 g
TOTAL IDENTIFIED T
DIVING DUCKS 1897 100.0 96.78 1370 100.0 69.90 1696 100.0 86.53
Unidentified
diving ducks 415 - 21.17 73 - 3.72 212 - 10.82




Table 7. Specles composition and density of diving ducks observed on the marine component during aerial
surveys at Hutchison Bay, 1983. .

August 5 August 6 o o August 8

- : Number .Percent Density Number Percent Density Number Percent Density .
Species (birds/kmz) (birds/kmz) : (birds/kmz),
0ld squaw _ ‘578 $25.6 32.47 236 14.8 13.26 111 18.2 6.24
Scoter ‘ | 1571 69.5 88.26 1259 78.7 70.73 414 67.9 23.26
Scaup | 99 4.b 5.56 89 5.6 5.00 85 13.9 4.78
Merganser : 13 0.6 0.73 15 0.9 0.84 0 - -
TOTAL IDENTIFIED ’ .
DIVING DUCKS 2261 100.0 127.02 1599 1060.0 89.83 610 100.0 34.27

Unidentified S
diving ducks 154 - 8.65 43 - 2.42 122 C - 6.85
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Table 8. Population estimates of the diving ducks on the marine component at
McKinley Bay and Hutchison Bay, August 5, 1983 based on aerial survey

datan

135.67

Total count Population Standard
A , .on all Density estimate error of
Species’ Location transects (birds/km?) (Y) Y

Oldsquaw McKinley Bay 814 41.53 4506 1364
Hutchison Bay 578 32.47 3263 1117

Scoter McKinley Bay- 990 50.51 5480 1007
Hutchison Bay 1571 . 88.26 8870 1532

Scaup McKinley Bay 93 4.74 514 - 347
Hutchison Bay 99 5.56 559 322

Merganser McKinley Bay 0 - - -
’ Hutchison Bay 13 0.73 73 33
Unidentified McKinley Bay 415 21.17 2297 1058
diving ducks Hutchison Bay 154 8.65 869 619
TOTAL DIVERS McKinley Bay 2312 117.96 12 799 2299
Hutchison Bay 2415 13 635 2488
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The abundance of the two most common species varied between the two
bays (Tables 6 énd 7). Except for the August 8 survey, when survey
conditions were “poor to faif" at Hutchison Bay, densities of scoter were
higher at Hutchison an than at McKinley Bay, while densities of Qldsquaw
were always greater at McKinley Bay thén at Hutchison Bay.

The density of scaup observed'on aerial surveys at McKinley Bay was
highest on August 5, when 4.74 scaup/km? were observed, representing
about 5% of total observed diving ducks. At Hutchison Bay, scaup were
seen iﬂ fairly consistent densitiés on all three surveys, about-5
birdé/kmz.. On the average, more scaup were seen_at Hutchison Bay than
at McKinley Bay (5.1l1 Birds/km2 and 2.58 birds/kmzlréspectively).

| No mergansers were seen af McKinley'Bay on the August 5 survey, but
for the two surveys on August 6 and 8, densities of mergansers were
coﬁparable to scaup densities at McKiniey Bay, with an average density of
1.40 bir&s/kmz._ Fewer mergansers were seeﬁ at Hutchison Bay and they
reprgsented less than 1% of total observed divers on any survey.

The only sighting of geeée on the marine component at McKinley Bay
was a small flock of eight Brant on August 8. At Hutchison Ba&, 30 to 40
geese were always seeﬁ on the marine component. Whenever these geese were
identified,‘they were Brant.

A list of common and scientific names of all species observed is

presented in Appendix A.
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3.2.2 Terrestrial Component
Tables 9 and 10 list the densities of birds observed on the
terrestrial components of McKinley Bay and Hutchison Bay respectively.

McKinley Bay

Overall densities of birds using the terrestrial component at
McKinley Bay were greater than at Hutchison Bay for all three surveys. At
McKinley Bay, loons, swans and geese were more frequently seen on the
terfestrial component than'on the marine component. Loon densities
averaged'0.98 birds/km? and just over half were Red-throated Loons while
the rest were Arctic Loons. Both species were sometimes seen with Oné or
two young. Tundra Swans were seen scattered in small groups on lakes and
ponds and the lagoon system, and observed densities ranged from a low of
1.31 swans/km2 on August 5 to a maximum of 2.44 swans/km?> on August 8
when 69 swans were counted. Numbers of geese observed on the terrestrial
component at McKinley Bay also varied greatly, from 1.84 birds/km? on
August 5 to 4.31 birds/km? on August 6. The species of geese observed
were Brant and Greater White-fronted Geése, with Brant the more common
species.

‘Three species of diving ducks were observed'on the terrestrial
component: Red-breasted Merganser,v01dsquaw and a few scaup. On August 5
at McKinley Bay, diving ducks accounted for 207 of the total birds
observed on the terrestrial component with a density of 5.86 divers/km?.
Densities of divers were much lower on the August 6 and August 8 surveys.

Dabbling ducks were widely scattered on lakes and pondé near

~McKinley Bay, in observed densities of 2.76, 5.86 and 5.26 birds/km? on

=

-l N E-h .
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Table 9. Number and density of birds. observed on the terrestrial component
during aerial surveys at McKinley Bay, 1983. Area of terrestrial
component surveyed = 28.3 km“.

August 5 August 6 August 8
Number Density Number Density Number Density
Species - (birds/kmz) (birds/kmz) (birds/kmz)
Loons 40 141 21 0.74 22 0.78
Swans 37 1.31 53 1.87 69 2.44
Geese 52 1.84 122 4.31 63 2.23
Dabbling ducks 78" 2.76 166 ' 5.86 149 ©5.26
Diving ddcks. 166 5.86 24 0.85 56 ©1.98
‘ Unidentified o :
ducks . 215 7.60 173 6.11 66 2.33
Raptors 3 0.1l 2 0.07 1 0.04
Ptarmigan 0 - 0 - 0 -
Cranes 6 0.21 4 0.14 14 0.49 . | }
Shorebirds 122 4.31 389 13.74 268 9.47 |
Jaegers | 3 0.1l 1 0.04 R 0.04
Gulls 58 2.05 48 1.70 76 2.68
' Terns 35 1.24 42 . 1.48 49 1.73
Passerines 10 0.35 9 0.32 58 2.05
TOTAL BIRDS: 825 29.15 1054 37 .24 892 31.52
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Table 10. Number and density of birds observed on the terrestrial
component during aerial surveys at Hutchison Bay, 1983. Area of
terrestrial component surveyed = 16.3 km“.

- N EE .

August 5 August 6 August 8
Number Density Number Density Number Density
- Species (birds/kmz) (birds/kmz) (birds/kmz) l
Loons 25 1.53 ' 9 0.55 12 0.74 |
Swans : 17 1.04 59 3.62 37 2.27 '
Geese ' 0 - 0 - 94 5.77 l
Dabbling ducks 21 1.29 12 0.74 15 0.92 o
Diving ducks 189 11.60 20 1.23 0 - l
Unidentified . |
ducks 61 3.74 15 0.92 13 0.80 '
Raptors - 1 0.06 0 - 1 0.06 o
Ptarmigan 0 - 0 - 0 - l
Cranes 5 0.31 s 0.31 0 -
Shorebirds _ 46 2.82 33 2.02 31 1.90 l
Jaegers | 0 - 1 0.06 1 0.06 .
Gulls 48 2,94 35 2.15 37 2.27 ‘
Terns 23 1.41 18 1.10 22 1.35 I
Passerines 0 - 9 0.55 22 1.35 '
TOTAL BIRDS 436 26.75 216 13.25 285 17.48
i
1
l |
i
l |
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August 5, 6 and 8 respectively. Northern Pintail and American Wigeon were
the only dabbling ducks 1denPified to species.

Shorebirds were on the average the most abundant species group
observed on the terrestrial component at McKinley Bay. The maximum number
seén on a survey was 389 on August 6,.accounting for 37% of total birds
observed.

The most common gull identified on the surveys at McKinley Bay was
the Glaucous Gull. The average density of gulls on the three surveys was
2,14 birds/km2. Arctic Terns were noted in fewer numbers than gulls,
wiﬁh(an average density of 1.48 terns/km? over the three sﬁrveys.
Raptors,‘cranes, jaegers and passerines:were also recorded on the survey
in relatively low numbers at McKinley Béy (Table 9; Appendix A).

Hutchison Bay

In general, lower densities of waterfowl were found on the terres-—
trial component at Hutchison Bay than at McKinley Bay, with the exceétion
of August 6 when the density of swans at Hutchison Bay was nearly twice
the density at McKinley Bay. No geese were observed on the terrestrial
component at Hutchison Bay on August 5 or 6. However, a total of 94 geese
were observed on August 8, including a flock of 50 Greater White-fronted

Geese, one Snow Goose, 8 Brant and 35 unidentified “"dark geese”. On

 August 5, a total of 189 diving ducks or 11.60 birds/km? were counted on

the terrestrial component at Hutchison Bay; this included two large flocks
of 50 and 65 scaup. Relatively few diving ducks were observed on the
terrestrial component on the August 6 survey (1.23 birds/km?) and none

were seen on August 8 (Table 10).
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The average density of gulls observed on the three surveys at
Hutchison Bay was 2.45 birds/kmz, slightly more than at McKinley Bay;
Raptors, cranes, shorebirds, jaegers, loons, terns and passerines were
seen in lower numbers on the terrestrial component at Hutchison Bay than

McKinley Bay.

3.3 Comparison of Surveys -~ 1981, 1982 and 1983

Diving duck populations on the marine component of the study area
were compared between the three years of sufveys.’ Since survey conditions
were best on August 5 in 1983, survey results from that day were selected
for comparison with the data collected August 10, 1982 and August 10, 1981
(Table 11). This study could not detect any change in numbers of total
diving ducks, although the relative abundance of scaup and of scoter
varied throughout the 3-year study period. Significantly fewer scaup were
estimated to be present in McKinley Bay on August 5, 1983 (p <0,05) and on
August 10, 1982 (p <:0.05) than on August 10, 1981. Also, the population
estimate for scoter in McKinley'Bay on August 5, 1983 was significantly
greater (p <0.05) than on August 10, 1981. At Hutchison Bay, which was
not surveyed in 1981, no significant difference in population estimates
for any observed species of diving duck was detected between the August 5

survey in 1983 and the survey on August 10, 1982 (Table 12).




Table 11.
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of results of aerial surveys conducted August 10, 1981

and 1982
and August 5, 1983 on the marine component, McKinley Bay. :
' Change in
Population  Standard population Standard
. Density estimate .error of estimate error of
Species Year (birds/kmz) ; ' " population from prev—~ change
estimate ious year :
0ldsquaw 1981 46.43 5038 777 . .ee
1982 54.23 5884 2153 846 2351
1983 41.53 4506 1364 -1378 2339
Change 1983-1981 o "o .o =532 1759
Scoter 1981 31.22 3387 469 ‘e sen
1982 40.05 4345 1023 958 993
1983 50.51 5480 . 1007 1135 1200
Change 1983-1981 res .o .es 2093** 1055
Scaup 1981 18.77 2036 836 e N
1982 1.73 188 71 -1849%% 864
1983 4.74 514 347 326 383
Change 1983-1981 .ee ces .o -1522%% 567
Merganser 1981 o - 0 e ces sen
1982 -0.41 4t 24 hix 24
1983 0 0 -4 4% 24
Change 1983-1981 ‘e e .e 0 e
Unidentified : :
divers 1981 14.39 1561 - 535 see ses
1982 18.16 1970 1276 409 1733
1983 21.17 2297 1058 327 372
Change 1983-1981 ves Lene ‘e 736 1518
- TOTAL. DIVERS 1981 110.82 12 024 959 e ven
1982 114.59 12 433 1639 409 1259
1983 117.96 12 799 2299 366 3462
Change 1983-1981 oo oo von 775 2545

*Indicates difference is significant, p< 0.10
**Indicates difference is significant, p< 0.05
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Table 12. Comparison of results of aerial surveys conducted August 10, 1982 and
August 5, 1983 on the marine component, Hutchison Bay.

Change in

Total count Population Standard  population  Standard
on all Density estimate error of estimate error of
Species Year transects (birds/kmz) Y population from prev- change

estimate  year

" 0ldsquaw 1982 778 43.71 ' 4393 419 .o ces

1983 578 32,47 3263 1117 1130 725
Scoter 1982 1156 64 .94 6527 4143 e e
: 1983 1571 . 88.26 8870 1532 2343 . 5159

Scaup 1982 122 6.85 689 282 .. .
1983 99 5,56 559 322 ~130 432

Merganser 1982 157 © 8.82 886 665 ces e
1983 13 0.73 73 33 -813 635

Unidentified 1982 = 172 9.66 971 221 ... ...
1983 154 8.65 869 619 -102 821

TOTAL DIVERS 1982 2385  133.99 13 461 3075 e e
1983 2415 135.67 13 635 2488 169 4613
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3.4  Distribution
3.4.1 Marine Component

McKinley Bay

The distribution of waterfowl observed on the aerial surveys of

: McKihley Bay is presented in Figures 3, 4 and 5 for August 5, 6 and 8

respectively. TFor all three survey dates, diving ducks were concentrated
in the area just southeast of the spit at Atkinson Point and in the
southern section of the. bay. On August 5, observers saw large

concentrations of diving ducks on transect 4 south of the artificial

island. Large flocks of diving ducks were also observed in the northeast

section of the bay on August 6 and 8.

The  concentrations of diving ducké that were consistently seen in
the south section of the bay were mainly scoters. On August 5 and.6;
about 50% of total observed scoters were in this area of the bay on
transects 5, 6, and 7, and on August 8 this area contained 327 of total
observed scoters. In contrast, no more than 7% of total 0Oldsquaw observed
on any survey were in the south secpion of the bay.

For all three surveys,.small groups of divers were observed inside
a long spit on the east side of the bay.. The divers observed éﬁ this
location on August 6, which was the only day they were identified to.
specles, were 20 scaupyand 30 Red-breasted Mergansers; Groupé of 0ldsquaw
and scoter were also recorded just west of the spit on all three survey
dates. | |

Geese wére less frequently_bbserved on the marine component than on
the terrestrial componeﬁt. On tﬁe marine component, 8 Brant wére observed
at the>head of Louth Bay on the.August.8 survey; No swans Were'observed

on the marine component.
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Figure 3. Distribution of waterfowl observed on aerial transects at McKinley
Bay, August 5, 1983.




B ’

-

- 29 -

1 . O

Atkinson Point e~~~ 2

/ : : McKinley
‘ -—0— “3%‘% »

¢ GENNS ¢ GEESED ¢ BEENNS ¢ SNENE) ¢ GENED ¢ GRS &

LEGEND
Diving Ducks
® 10-49
@ 50-100
Swans
m1-9
jjl 10-50
Geese
A 1-9
A 10-50

T Study area boundary
zzzZ Artificial island

3 __ Aerial transect

0 kilometres 5

.Figure 4. Distribution of waterfowl observed on aerial transects at McKinley
Bay, August 6, 1983. ‘
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Hutchison Bay

Figures 6, 7 and 8 show the distribution of waterfowl observed on

the marine component during aerial surveys on August 5, 6 and 8 at

Hutchison Bay.

- The distribution of diving ducks varied for the three days of
surveys, although divers were consistently seen in the northeast section

of the bay and in the western arm of the bay. On August 5, diving ducks

were distributed in several large groups in the open central sectionms of

- Hutchison Bay, and in the northeast section. These were mainly scoters.

Concentrations of divers were also observed in the western arm of the bay
at the base of Warren Point, including over 100 Oldsquaw, 140 scoters and
30 scaup. |

Most diving ducks were closer to the easfern shoreline of Hutchison
Bay wn August 6. Again, large flocks éf scoters were observed in the
northeast section of the bay on that survey. OldSquaw were scattered in
small flocks. Scaup were seen in small groups ave;agihg about 30 ducks
near the western arm of the bay>and jysp off the peninsula that juts into
the southwest corner of.the bay.;AAléo'on August 6, a gréup of about 15
Red-breasted Mergansers was observed at the south end of the bay near the
eastern sﬁorelineL.

On August 8, much lower numbers of diving ducks were counted and
these were fairly eﬁenly distributed. Scoter and Oldsquaw were scattered

across the bay, mainly in small groups except for a large group of 75 Surf

" Scoters observed in the northeast section of the bay. A large group of 77

scaup was observed in the narrows at the base of Warren Point.
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Flocks of geese were observed at Hutchison Bay at the ‘same location
for two of the.surve§§. On August 5, 35 dark geese were seen in thg-small
bay.west of the peninsula in the séuthwest sectioﬁ of the bay, andlon
August 6, 37 Bfant were identified in this location. A flock of 30 dark
geese was counted on August 8 farther to the west of this area, in the
western arm of the bay.

Tundra Swans were rarely observed on the marine component. A group
of 8 swans was observed in the narrows at the base of Warren Point on
August 8. Swans were much mﬁre frequently observed on the terrestrial

component.

3.4.2 Terrestrial Component

McKinley Bay

The most commoﬁ species utilizing #he lakes and ponds in the
McKinley Bay study area were diving ducks, dabbling ducks, shorebirds,
gulls and geeseé. The distribution of diving ducks, geese and swans
observed on the terrestrial component for all three surveys is plotted on
Figures 3, 4 and 5.

Diving ducks were observed on large lakes south and west of
McKinley Bay.and on the lagoon system emptying into the south end of the
bay. Geese'd;ggrred fairly consistently in three areas. Concéntrations
of 20 to 70 Bréﬁé were observed in the vicinity of a small inlet east of
Louth Bay (Fig. 1) on all thfee days of surveyé. On August 5, a group of
30 Greater White-fronted Geese was also observed in this area. On the
littoral flats near a‘protected embayment southwest of McKinley Bay

observers saw 12-15 Greater White-fronted Geese during the Augﬁst 6 and
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August 8 surveys. Groups of 40 Brant on August 6 and 20 Greater White-
fronted Geese on Augﬁst 8 were also observed on the lagoon that enters the
south end of McKinley Bay. Swans were dispersed on small ponds and lakes
and on the lagoon system. Swans were seen mainiy in family groups
consisting of 2 adults.and up to 4 young, although on occasion larger
groups were observed. A single group of 11 swans was observed on the
lagoon on August 8.

Hutchison- Bay

Figures 6, 7 and 8 show the distribution of divers, geese and swans
on the terresfrial component at Hutchison Bay. Two large groups of scaup,
numbering 50 and 65, were seen on larger lakes éouth of the bay on Augpst
5, but only 20 divers in total were seern on the terrestrial component on
August 6 and none on the August 8 survey{ No geese were seen on the
terrestrial component on August 5 and 6. However, on August 8, Brant
occurred in émall numbers on ponds east of the bay on transect 5, 35 dark
geese were at the head of the lagoon at the south end of.the bay on
transect 6 and a flock of 50 Greater White—fronted Geese and one Snow
Goose was seen by a large pond on transect 7. Tundra Swans were scattéfed
on lakes and ponds usually in family groups, although larger groups of
swans wére occasionally observed (for example, one group of 30 adult and 5
yéﬁng seen off transect 5 near Parlaiyut Bay, and one group of 13 adults

near a lake on transect 7).
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3.5 Flock Size
During the aerial surveys, it was noted that Oldsquaw tended to
remain in small flocks of 10 birds or less. . At McKinley Bay on August 6

and 8, more than 50% of observed Oldsquaw were in flocks of 10 birds or

-less. At Hutchison Bay, the number of Oldsquaw observed in these small

flocks was at least 65% of the total Oldsquaw seen on any survey.

In cqmparison, scoter were gommonly seen in large flocks of more
than 50 birds. On Augﬁst 5 and 6 at Hutchison ﬁay, more than 50% of
scoter were in large flocks including flocks of 150 and 200 scoter
observed on both days. Nﬁﬁerpus flocks of 30-50 scoter were observed at
McKinley Bay on August 5 and 6, while on August 8, about 50% of the total

scoter were in flocks of more than 50 birds.

4.0 DISCUSSION

No significant increase or decrease in the total pbpulation of

~ diving ducks in McKinley Bay was detected (p7» 0.10) between the years °

1981, 1982, énd'1983 at the level of precision achieved in fhis study;

The population estimates of diving ducks were 12 024ii 959 (standard
error), 12 433 + 1639 and 12 799 + 2299 in 1981, 1982 and 1983
respectively. However, the relative abundance of some species of diving
duck in the bay did change between some years of sﬁrveys. There were
significantly more scaup in McKinley Bay in 1981 than in 1982 or-1983

(p< 0.05), as‘well as significantly more scoter (p<:0,05) in McKinley Bay
in 1983 than in 1931. At Hutchison Bay, no significant differences in the
population ofrdiving ducks were detected between the two years that

surveys were conducted there (p> 0.05).
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It is gnknown why there were more scaup in McKinley Bay iﬁ 1981 or
Why‘there were more scoteriin 1983., However, the timing of the moult of a
species will vary from year—to—year depending on the timing of breéding
and nest initiation (Salomonsen 1968). Also, in years of low nesting
success, the moulting flocks of male énd nonbreeding ducks may be
augmented by failed-nesting birds. Hence, the size of the population of
moulting ducks in McKinley Bay at any time ﬁay reflect the timing of
breeding and the nesfing success in that year. It is essentilal that
enough yeafs of data are collected to establish these natural annual
fluctuations in numbers of birds in McKinley Bay, so that possible changes
due to future development can be detected.

In 1985 at McKinley Bay, concentrations of diviﬁg ducks were
consistently seen in the area south of the spit at Atkinson Point. This
observation concurred with Cornish and Allen (1983),.Scott-Brown et al.
(1981), Sharp (1977) and Ward (1981) who also observed large numbers of
Oldsquaw in this area of the bay, as well as Kafasiuk and Boothroyd (1982)
who observed concentrations of both 0Oldsquaw and scoter there. In both
1982 (Cornish and Allen 1983) and 1983, scoter appeared to favour the
south end of the bay. Unlike othér years, in 1983 larger concentrations
of diﬁing ducks were alsé seen just south of the artificial island.

As in 1982, it appeared that the tidal flats in the lagoon east of
Louth Bay were an important fee&ing area for Brant.

At Hutchison Bay in both 1982 and 1983, concentrations of divers
were most frequently observed in the northeast éection of the bay and near

the western arm of the bay (Cornish and Allen 1983).
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In 1983, Oldsquaw occurred more frequently in small flocks of less
thanvlo birds in both bays.than scoter, while scoter were more heavily
represented in large flocks of more than 50 birds. This was also evident
during aerial surveys and boat surveys'at McKinley Bay and Hutéhison Bay
in 1982 (Cornish and Allen 1983). However, during helicopter surveys
between 1800 and 2200 hours on three calm evenings in 1982, Oldsquaw were
frequently in large flocks (Cornish and Allen 1983).

Several factors may bias the results of a seabird momitoring study.
These factors include variability in observer skill, possible movement of
birds in and out of the bay, differences in bird densities due to flocking
behavioﬁr, and survey conditions such as amount of glaré and sea state.

To avoid bias due to differences in observer skill, the same
6bservérs were used for all three years of the study with: the exception of
one of the observers in 1981l. Also, only observers with current
experience in aerial surveys were used. LeResche and Rausch (1974) found
that current experience significantly affected accuracy and precision of
counts during aerial surveys of a known population of moose.

It is possible that the diving ducks drift from one bay to the .
next. However, daily shoreline surveys during July and August, 1982,
along a section of shoreline near Atkinson Point in McKinley Bay ‘showed no
sudden 1afge change in the number of divers (Cornish and Allen 1983). Nor
have large offshore movements between bays been reported in previous
reports on the disﬁribution of moulting diving ducks along the Tuktoyaktuk
Peninsula (Bérry.gg_él. 1981; Barry and Barry 1982).

The tendency for some ducks species to aégregate into large flocks

may affect variability of aerial survey results. Stott and Olson (1972)

noted that large flocks were more visible than small flocks, esﬁecially
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when conditions were less than favourable. In alcémparison bétween
observers' estimates on several aerial surveys of Wateffoﬁl, Savard (1982)
found that bird demsities affected accuracy of observer estimates, and the
differences between estimates were larger for species that aggregated into
flocks than for species with a more scattered distribution.

Survey conditions seem to be a crucial factor affecting survey
results. Diving duck éounts in 1983 were lowest when there was severe
glaré off the water and there were whitecaps on the bay (August 6 in
McKinley Bay and August 8 in Hutchison Bay). Conversely, the highest
counts were obtained on a relatively caim day with a light overcast
(August 5).

Stott and Olson (1972) discussed the effects of weather on aerial
surveys of a population of sea ducks on the New Hampshire coastline.
Aerial survéys were compared with ground surveys which were assumed to
count 1007 of the population. They found that scoter counts during aerial
surveys were significantly more accurate (p< 0.05) when done on overcast
days. From the air on clear or partly cloudy days, the accuracy of aerial
surveys of scoters ranged from 6.5% to 73.6%Z. Also, Oldsquaw were more
difficult to count on a day when the ocean vas turbulent, because of their
light colour and tendency to stay in small flécks (Stott and Olson 1972).

In conclusion, the discrepancy in countsfﬁade between surveys on
August 5, 6 and 8 at both bays was probably due mainly to survey
conditions. Since only the results from surveys with good conditions were
chosen for comparing diving duck counts between years, survey techniques
were consistent, observers were currently experienced and the same for all

gurveys with the exception of one observer in 1981, the results of these

aerialksurveys should be reasonable estimators of trends in populations.
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APPENDIX A. Scientific names of species of birds observed at McKinley Bay
and Hutchison Bay during aerial surveys in 1983.
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Appendix A. Scientific names of species of birds observed at McKinley Bay
and Hutchison Bay during aerial surveys in 1983.

- Common name

Scientific name

Arctic Loon
Red~throated Loon
Tundra Swan

Brant

‘Greater White-fronted Goose
Lesser Snow Goose
Northern Pintail
American Wigeon

Scaup sp..

Eider sp.

Oldsquaw

White-winged Scoter
Surf Scbter ‘
Red-breasted Merganser
Rough=legged Hawk
Northern Harrier
Sandﬁill Crane

Lesser Yellowlégs
Phalarope sp.
Parasitic Jaeger
Long~tailed Jaeger
Glaucous Gull
Herring/Thayer's'Gﬁll
Sabine's Gull
Bonaparte's Gull
Arctic Tern
Short-eared Owl

Common. Raven

Gavia arctica

G. stellata

Cygnus columbianus

Branta bernicla nigricans

Anser albifrons

Chen caerulescens

Anas acuta
A. americana
Aythya sp.
Somateria sp.

Clangula hyemalis

Melanitta fusca

M. perspicillata

Mérgus serrator

Buteo lagopus

Circus cyaneus

Grus canadensis

Tringa flavipes

Phalaropus sp.

{
Stercorarius parasiticus

8. longicaudus

Larus hyperboreus

Larus sp.
Xena sabini

Larus philadelphia

Sterna paradisaea

Asia flammeus

Corvus corax

- aEam W
| 4
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Birds observed on aerial fixed-wing surveys at
McKinley Bay in August, 1983.
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TARIE Bl. Eirds observed on marine component of aerial trarsects at McKinley Bay on August 5,

1983.
Transect mumber Total
on all
. tran-
Species 1 2 3 4 5 6 7 8 9 10 sects
Yellow-billed Loon
- Arctic Loon 4 2 2 g
Red-throated Loon 1 2 6 9
Loon sp. 4 2 6 1 1 14
Whistling Swen
Brant
White-fronted Goose
Dark Gocse
Pintail
American Wigeon 1 1
Dabtling duck
Eider sp.
Scaup sp. 58 2 31 2 93
Oldsquaw 65 71 302 35 36 5 814
Scoter sp. 1 28 2 52 34 35 168
.White-winged Scoter 2 17 22 28 69
Surf Scoter 32 115 228 127 151 100 753~
Red-breasted Merganser
Diving duck 329 75 72 2 4 415
Unidentified duck 12 2 14
Raptor
Ptarmigan sp.
Sandhill Crane
Shorebird 3 7 56 15 8
Jaeger sp.
~ Glaucous'Gull 4 14 3 7 3 13 44
Sabine's Gull 12 3
Arctic Tern 3 1 4
Common Raven
Passerine
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TABIE B2, Birds observed on marine camponent of aerial tramsects at McKinley Bay 6n August 6,

1983.

N B W En
I .

Transect mmber Total
on all
s tram
‘Species 1 2 3 "4 5 6 7 8 9 10 sects
Yellow-billed Loon
Arctic Loon ' 2 1 2 5
Red-throated Loon 1 -1 2
Loon sp. . 1 . 1
Whistling Swan
Brant
Whité—fronted "Goose
Dark Goose
Pintail
~ American Wigeon
Dabbling duck
Eider sp.
Scaup sp. 20 20
Oldsquaw 20 136 127 5 30 5 3 566
Scoter sp. 22 101 - 21 _ ' 44
White~winged Scoter 13 103 15 40 . o
surf Scoter ' -2 8 16 160 111 64 " 437
}’\\id-breasted Merganser 30 2 , 32
Diving duck 5.23- 10 32 2 1 73
Unidentified duck 50 2 ) 52
Raptor
"Ptarmigan sp.
Sardhill Crane
Shorebird 6 30 17 6 1 3 63
Jaeger sp. _ R
Glaucous Gull 11 43 14 1 3 5 5: &
Sabine's Gull » .
‘Arctic Tern - 1 ' 11
Common Raven : : ' .
. Passerine
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1983.

TAELE B3. Birds observed on marine component of. aerial transects at McKinley Bay on August 8, '

Transect mumber Total N
on all I 1
: tran- i

Species ' 1 2 3 4 5 6 7 8 9 10 sects i
Yellow-billed Loon : ' ;
Arctic Loon 1 1 4 - 2 l ]
Red-throated Loon 2 1 2 5 o
Loon sp. 4 ' 2 _ 6 !
Whistling Swan i
Brant : . 8 8
White-fronted Goose '
Dark Gocse
Pintail 1 1 l !
American Wigeon ‘
Dabbling duck n
Eider sp. . 1
Scaup sp. 4 35 39 o
Oldsquaw 61 310 171 70 37 8 657
Scoter sp. 35 148 28 20 25 10 ‘ 266 '
White—winged Scoter 140 14 17 20 10 2 ‘ 203 7
Surf Scoter 120 89 72 152 20 55 508
Red=-breasted Merganser 3 20 23
Diving duck 130 6 71 5 - 212
Unidentified duck 6 5 11
Raptor
Ptammigan sp.
Sandhill Crane
Shorebird 8 4 20 10 2 : 44
Jaeger sp. .
Glaucous Gull 1 1 1 3. 7 13
Sabine's Gull )
Arctic Tern 3 ' 1 ' 4
Common Raven ' ' '
Passerine
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TABIE B4. Eirds observed on terrestrial component of aerial transects at McKinley Bay on
August 5, 1983.

Transect number Total
on all
. . tram-
Species 1 2 3 4 5 6 7 8 9 10 sects
Yellow-billed Loon
Arctic Loon 8 3 5 16
Red~throated Loon 1 7 1 9
Loon sp. 1 3 3 2 3 3 15
Whistling Swan 5 6 11 6 1 8 37
Brant : 22 ) 22
White-fronted Goose _ 30 30
Dark Goose ' _ .
Pintail ' 11 32 6 40
" American Wigeon 1 4 5
Dabbling duck 11 2 2 13 5 33
Eider sp. :
Scaup sp-. 2 _ 2
Oldsquaw 43 20 . © 63
Scoter sp.
white-winged Scoter
Surf Scoter : )
Red-breasted Merganser 14 2 1 70 100
Diving duck 1 1
Unidentified duck 8 20 6 6 l64 6 5 215
Raptor 1 1 1 3
Ptarmigan sp.
Sandhill Crane 20 2 2 . 6
Shorebird 4 51 8 13 9 19 3 15 o 122
Jaeger sp. 1 1 1 - 3 |
Glaucous Gull | 4 2 4 2 1 3 57 |
Sabine's Gull 1 1 o
Arctic Tern - ' 1 4 3 1 24 2 35 |
Coommon Raven '
Passerine Co 1 6 3 10
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TABIE B5. Birds observed on terrestrial camponent of serial tramsects at McKinley Bay on
August 6, 1983.

Transect number ' Total
on all
tramr-

Species 1 2 3 4 5 6 7 8 9 10 sects
Yellow-billed Loon

Arctic Loon 2 2 4 .
Red—~throated Loon 2 1 2 3 5 13
Loon sp. 1 11 1 4
Whistling Swan 6 5 25 7 10 53
.Brant 70 40 110
Whi te=fronted Goose 12 12
Dark Gocse )

Pintail 16 11 2 40 10 5 3 e8
American Wigeon 12 4 2 18
Dabbling duck 2 4 2 40 1 10 1 60
Eider sp. .

Scaup sp. 4 4
0Oldsquaw 10 10
Scoter sp.

White-winged Scoter

Surf Scoter

Red—-breasted Merganser 7 3 10
Diving duck

Unidentified duck 4 38 9 120 2 173
Raptor 2 2
Ptarmigan sp.

Sandhill Crane 4 4
Shorebird 21 & 3 128 45 24 88 389
Jaeger sp. 1 1
"Glaucous Gull 1 9 5 18 4 3 1 41
Sabine's Gull 7 7
Arctic Tern 4 3 14 21 42
Canmon Raven

Passerine 3 2 4 9

L
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TABIE B6. Birds observed on terrestrial camponent of aerial tramsects at McKinley Bay on

August 8, 1983.
Transect number Total
‘ on all
tram-
" Species ' 1 2 3 4 5 6 7 8 9 10 sects
Yellow-billed Loon .
Arctic Loon ' 2 4 1 7
Red-throated Loon 2 6 - 3 11
Loon sp. - 2 2 . 4
Whistling Swan 5 3 8 32 1B 5 69
Brant . 25 : ' 25
White-fronted’ Goose 15 20 35
Dark Goose . ' '
Snow Goose 3 3
Pintail 1 13 18 8 9 8 4 3 62
American Wigeon 16 4 20
Dabbling duck 4 8 45 10 67
Eider sp. _ )
Scaup sp. : 8 8
Oldsquaw o 33 33
- Scoter sp. : ‘ . ' |
White-winged Scoter o |
Surf Scoter . .
Red-breasted Merganser 15 15
- Diving duck ~ .
Unidentified duck 13 6 40 7 66
Raptor 1 _ ‘ 1
Ptamigan sp- » o
Sandhill Crane 4 6 2 2 14
Shorebird 2 53 19 67 117 15 4 - 268
- Jaeger sp. ’ 1 1
“Glaucous’ Gull ‘ 2 3 4 37 12 2 1 -6l
‘Sabine's Gull o 15 15
Arctic Temn : : ‘ 28 21 49

Common Raven
Passerine ‘ 3 3 6 42 4 58
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TABIE B7. Birds observed cn outside coamponent of aerial tramsects at McKinley Bay on August
5, 1983.

Transect mmber Total
' on all

Species 1 2 3 4 5 6 7 8 9 10 sects

Yellow-billed Loon

Arctic Loon

Red-throated Ioon 1 1
Loont sp. , 1 1 2
Whistling Swan h

Brant '

White-fronted Goose

Dark Goose

Pintail

American Wigeon

Dabbling duck

Eider sp.

Scaup sp-

0ldsquaw 8 8
Scoter sp.

Vhite-winged Scoter

Surf Scoter

Red-breasted Merganser

Diving duck 1 2 3
Unidentified duck -3 ' 3
Raptor

Ptamigan sp.

Sandhill Crane

Shorebird

Jaeger sp.

Glaucous Gull 2 2 4
Sabine's Gull

Arctic Tern 11 11
Comon Raven

Passerine
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TABIE B8, Birds observed on outside component of aerial transects at McKinley Bay on August

- 6, 1983.

Transect mumber

Species 1

10

Total
on all
tran
sects

Yellow-billed Loon

Arctic Loon 1
Red-throated Loon

Loon sp.

Whistling Swan

_ Brant

White-fronted Goose
Dark Goose

Pintail ‘

Arerican Wigeon
Dabbling duck

Eider sp.

Scaup sp.

Oldsquaw

Scoter sp.
White~winged Scoter
Surf Scoter
Red-breasted Merganser
Diving duck
Unidentified duck
Raptor

Ptammigan sp.

Sandhill Crane
Shorebird v 20

Jaeger sp.

© Glaucous Gull : 4

Sabine's Gull
Arctic Tern
Cammon Raven

. Passerine

- 20

E=s
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TABIE B9. Birds observed on outside component of aerial transecfs at McKinley Bay on August
8, 19&3.

Transect number Total
on all

Species 1 2 3 4 5 6 7 8 9 10 sects

Yellow-billed Loon

Arctic Loon 1 _ 1
Red~throated Loon 1 2
Loon sp. : 3 1 4
Whistling Swan '

Brant

White-fronted Goose

Dark Gocse

Pintail

Anerican Wigeon 1 _ 1
Dabbling duck

Eider sp. 1 1
Scaup sp.

Oldsquaw 10 2 ‘ 12
Scoter sp. V ‘

White~winged Scoter

Surf Scoter

Red-breasted Merganser 3 3
Diving duck

Unidentified duck

Raptor '

Ptamigan sp.

Sandhill Crane

Shorebird

Jaeger sp. _

Glaucous Gull 1 22 2 ’ 25
Sabine's Gull :

Arctic Tern 1 1
Comnon Raven

Passerine

w
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APPENDIX C. Birds observed on aerial fixed-wing surveys at Hutchison
Bay in August, 1983. :



TABI_E Cl. Birds observed on marine camponent of aerial tramsects at Hutchison Bay on
August 5, 1983. :

- 56 =

Transect number Total
on all
tran-

Species 1-2 3 4 5 6 7 8 10 " sects
Yellow-billed Loon

Arctic Loon

Red-throated Loon 3 1 6 10
Loon sp. 2 2 3 7
Whistling Swan

Brant '

‘White~fronted Goose :

Dark Gocse 35 35
Pintail

American Wigeon

Dabbling duck

Eider sp.

Scaup sp. . 69 9 2 99
Oldsquaw 80 108 334 41 15 578
Scoter sp. 120 337 125 23 605
White~winged Scoter 17 42 59
Surf Scoter 297 97 492 12 9 907
Red-breasted Merganser 1 8 3 1 13
Diving duck 3 111 11 29 154
Unidentified duck 2 5 7
Raptor

Ptarmigan sp.

Sandhill Crane

‘Shorebird

Jaeger sp.

Glaucous Gull 2 6 13 1 1 23
Sabine's Gull

Arctic Tern 1 1
Common Raven '

Passerine




TABIE C2. Birds observed on marine component of aerial transects at Hutchison Bay on
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August 6, 1983.
Transect mumber Total -
on all

‘ tran-
Species 1 2 3 4 5 6 7 8 10 sects
Yellow-billed Loon
Arctic Loon 4 1 1 6
Red-throated Loon 2 1 3
Loon sp. 4 4
Whistling Swan 1 1
Brant 37 37
White-fronted Goose ‘
Dark Goose
Pintail 3 3
American Wigeon )
Dabbling duck 2 2
Eider sp. ' .
Scaup sp. 2 4 63 20 89
Oldsquaw 37 62 122 10 5 - 236
Scoter sp. 37 40 133 5 ' 615
White-winged Scoter 10 10 -
,Surf Scoter. 28 272 20 48 26 634
Red~-breasted Merganser 3 12 15
Diving duck 2 8 33 ' 43
Unidentified duck
Raptor
Ptarmigan sp..
Sandhill Crane
‘Shorebird 8 8
Jaeger sp. T
Glaucous Gull 52. 13 13 78
Sabine's Gull .
Arctic Tern 1 1 2
Conmon Raven
Passerine




TARIE C3. Rirds observed on
August 8, 1983,

-.58 -

marine component of aerial transects at Hutchison Bay on

Transect nurber Total
on all
tram

Species 1 2 3 4 5 6 7 8 10 sects’
Yellow-billed Loon
Arctic Loon
Red~-throated Loon 1 1 2
Loon sp. - 1 3 1 5
Whistling Swan 8 8
Brant
White~fronted Goose
Dark Goose 30 30
Pintail 8 8
American Wigeon
Dabbling duck
Eider sp.
Scaup sp. 83 2 85
Oldsquaw 15 5 23 g8 10 111
Scoter sp. 1 8 30 119
White~winged Scoter
Surf Scoter 81 58 123 7 26 295
Red-breasted Merganser
" Diving duck 70 47 5 122
Unidentified duck 6 6
Raptor
Ptammigan sp.
Sandhill Crane
Shorebird 4 4
Jaeger sp.
Glaucous Gull 2 31 8 24
Sabine's Gull
Arctic Tern 13 13
Common Raven
Passerine
Thayers/Herring Gull 1 1




TABIE Ch. EBirds observed on terrestrial camponent of aerial tramsects at Hutchison Bay on

August 5, 1983.

Transect mumber Total
on all
tran-

Species 7 sects

Yellow-billed Loon

Arctic Loon 1 10 11

Red-throated Loon 2 2 7

Loon sp. 3 1 1 7

Whistling Swan 8 17

Brant -

White~fronted’ Goose

Dark Goose

Pintail 4 9

American Wigeon

Dabbling duck 4 12

Eider sp.

Scaup sp. 75 132

0ldsquaw 8

Scoter sp. |

White—winged Scoter

Surf Scoter 1 |

Red-breasted Merganser

Diving duck 9 48

Unidentified duck 61

Raptor ’ 1

Ptarmigan sp.

Sandhill Crane 1 5

Shorebird 1 46

Jaeger sp-. .

Glaucous Gull 10 48
. Sabine's Gull ' ‘

Arctic Tern 9 23

Common Raven

Passerine
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TABLE C5. Birds observed on terrestrial component of aerial transects at Hutchison Bay on

August 6, 1983.

Transect mmber Total
on all
trarm-

Species 4 5 6 7 10 sects
Yellow-billed Loon

Arctic Loon 6 6
Red~throated Loon 1 1
Loon sp. 1 1 2
Whistling Swan 15 18 18 8 59
Brant '

White-fronted Goose

Dark Goose

Pintail

American Wigeon 4 4
Dabbling duck 7 1 8
Eider sp.

Scaup sp.

Oldsquaw 20 20
Scoter sp.

White~winged Scoter

Surf Scoter

Red-breasted Merganser

Diving duck

Unidentified duck 15 15
Raptor

Ptarmigan sp.

Sandhill Crane 5 5
Shorebird 9 2 17 5 33
Jaeger sp. 1 1
‘Glaucous Gull 4 21 2 8 35
Sabine's Gull

Arctic Tern 1 1 4 12 18
Common Raven 3 2 5
Passerine 1 1 2 4

{
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TABLE C6. Birds observed on terrestrial component of aerial tramsects at Hutchison Bay om

August 8, 1983.

Transect mmber Total
on all
tram

Species 2 3 4 5 6 7 10 sects
Yellow-billed Loon
Arctic Loon 3 5 8
Red-throated Loon
Loon sp. 3 1 4
Whistling Swan 5 9 9 14 37
Brant 8 8
White-fronted Goose 50 50
Dark Goose 35 35
Snow Goose 1 1
Pintail 5 2 7
American Wigeon

- Dabbling duck 3 3 2 8
Eider sp.
Scaup sp.
Oldsquaw
Scoter sp.
White-winged Scoter
Surf Scoter
Red-breasted Merganser
Diving duck -
Unidentified duck 13 13
Raptor 1 1
Ptarmigan sp.
Sandhill Crane .
Shorebird 20 5 1 5 31
Jaeger sp. 1 . _ 1
Glaucous Gull 4 2 18 5 8 37
Sabine's Gull
Arctic Tern -2 2 1 3 14 22
Common Raven
Passerine 4 2 10 6 22




TABIE C7. Birds observed on outside component of aerial transects at Hutchison Bay on

August 5, 1983.

...62_

Transect mmber

Species . 1 2

10

Total
on all
tram-
sects

Yellow-billed Loon
Arctic Loon
Red-throated Loon
Loon sP.'
Whistling Swan
Brant

White-fronted Goose
Dark Goose

Pintail

American Wigeon
Dabbling duck
Eider sp.

Scaup sp.

Oldsquaw 105
Scoter sp. _
White—winged Scoter
Surf Scoter
Red-breasted Merganser
Diving duck
Unidentified duck
Raptor

Ptarmigan sp.
Sandhill Crane
Shorebird

Jaeger sp.

Glaucous Gull
Sabine's Gull
Arctic Tern

Camon Raven
Passerine

105
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. 'TARIE C8. Birds observed on outside component of aerial t

ransects at Hutchison Bay on

Species

Total
on all

sects

Yellow-billed Loon

Arctic Loon
Red-throated Loon
Loon sp.

Whistling Swan
Brant
White-fronted” Goose
Dark Goose

Pintail

American Wigeon
Dabbling duck

‘Eider sp.

Scaup sp.

Oldsquaw

Scoter sp.
White-winged Scoter -
Surf Scoter
Red~breasted Merganser
Diving duck .
Unidentified duck .
Raptor '
Ptarmigan sp.
Sandhill Crane
Shorebird

Jaeger sp.

- Glaucous Gull .

Sabine's Gull

.Arctic Tern
.Camon Raven

Passerine




TABIE C9. Birds observed on outside component of aerial transects at Hutchiscn Bay on

August 8, 1983.
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Species

Total
on all
tram
sects

Yellow-billed Loon
Arctic Loon
Red-throated Loon
Loon sp.
Whistling Swan V
Brant
White-fronted Goose
Dark Goose
Pintail
" American Wigeon
Dabbling duck
Eider sp.
Scaup sp.
Oldsquaw
Scoter sp.
White~winged Scoter
Surf Scoter
Red-breasted Merganser
Diving duck
Unidentified duck
Raptor
Ptarmigan sp.
Sandhill Crane
Shorebird
Jaeger sp.
Glaucous Gull
- Sabine's Gull
Arctic Tern
Cammon. Raven
Passerine




