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SUMMARY .
A monitoring study of waterbird abundance and distribution at

McKinley Bay, NWT, was initiated in 1981 (Scott-Brown et al. 1981) and

" has been continued annually since then. This report presents the results

of aerial surveys conducted in 1984. The main objective was to gain
baseline data on annual population\fluctuations of moulting diving ducks,

prior to extensive development of the bay as a medium draft harbour base

“to support o0il and gas production in the Beaufort Sea. Since 1982,

Hutchison Bay was also surveyed as a control,

The aerial surveys in 1984 were darried out on August 3, 4 and 5.
On August 3, when surveying cdﬁditions.were ﬁhe 5est, tﬁe number -of
diving ducké at McKinleleay was estimated to be 17 183 + 4739, while at
Hutchison Bay on the same day, the estimated population was 17 311 + 1178
diviﬁg ducks, | |

As in previous years of this study, scoter and.oldsquaw were by fgr

the most common species of diving duck observed at both bays. Compared

~ to the surveys from 1981 through 1983, at McKinley Bay considerably more

scotefs were counted in 1984, although this increase was not detected
statistically. At Hutchison Bay, significantly more Oldsquaw were
counted ‘in 1984 than in other years (p <0.05), while numbérs of scoters
decreasedAsigqificantly in 1984,

At McKinley Bay, diving ducks were concentrated in the Atkinson
Point areavand at the south end of the bay, as in previous years. In
1984, ‘about 94% of scoters were seen in these two areas, while Oldsquaw
were frequently observed in other areas of tﬁe bay as well. Unlike other
years, most of-the divers seen in the Atkihson Point area were scoters.
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‘Overall densities of birds using the terrestrial component at
McKinley Bay were'greatervthéh at Hutchison Bay. The'shalloﬁ lagoon
systeﬁ.at the south end of McKinley Bay was especially important for
Brant'and Greater WhiteQEronted Geese, while Tundfa Swans were scattered
on lakes.and pAnds.in the area as well as on the lagoon.v At both
McKinley Bay and Hutchison Bay, the most common birds seen on the .

terrestrial component were the dabbling ducks.
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1.0 INTRODUCTION )
McKinley Béy is a shallow protected bay on the north side of the
Tuktoyaktuk Peninsula, NWT, in the eastern Beaufort Sea. 8Since 1979, it
has been the site of a winter harbour and support base used by Dome
Petroleum Limited for oil and gas expldfation in the Beaufort Sea.
Dredging in the bay began in September‘of 1979 witﬁ construction of én

entrance channel and mooring basin in the northeast portion 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 dredged spoils to further protect

" the moored ships from storms and ice movement. 1In 1981, docking

facilities were constructed, and the artificial island and.the mooring
basin.were'expanded. 'Major activity directed‘ﬁowards continuing the
development of the harbour has not occurred since 1981.

As in previous years, the.drillships and associated supply vessels
of the Canﬁar drilling fleet, along with 2 icebreakers,; a drydock, a
floating personnel camp, 4 dredges and the Canmar Shuttle fuel barge,
were moored in McKinley Bay in the winter of 1983-84. ‘In the 1984 summer

months, there was vessel traffic, as well as aircraft traffic (Twin

Otters twice daily until August), to and from the harbour through much of

the summer.

In the future, McKinley Bay may become a major year-round support
base for Beaufort Sea oil and-gas development (Dome, Esso and Gulf
1982). Proposals.for deve;opment of the harbour include expanded

accommodation for up to 500 personnél, a floating topping plant, power
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generators, a marine maintenance and repair facility, an expanded mooring

basin, equipment.storage and fuel'storage to refuel the drillships.

The Canad1an W1ld11fe Serv1ce is concerned that these developments
'-could adVersely affect the blrds that use - the area. A bird monltorlng
study 1nvolv1ng aer1al surveys with 301nt government and industry
participationzwas therefore initiated in 1981 (Scott—Brown et al. 1981)
and contlnued annually since then (Cornlsh and Allen 1983, Cornish,and,
;D1ckson 1984), to descrlbe waterblrd usage of McK1nley Bay prior to
'extens1Ve development. Several_years of monitoring were neededvto
;establlsh natural annual fluctuations in the number of birds in the bay.
- In the future, assuming development'proeeeds at McKinley Bay,-this
‘baseline data can be used as a benchmark to indicate possible-
deVelopment—related changes in diving duck.nunbers. Beginning inV1982,
Hutchison Bay, a.relatiVely undeveloped area on the TuktoyaktukvPeninsula
45 km southwest of McKinley Bay,vwas also surVeyed annually, as a
’vcontrol. 1This report presents the results of the 1984 continuation of
the study.v«Emphasis remained on documenting the number and distribution
of moulting diving ducks due to their abundanCe in MeKinley Bay and their

.vulnerability to oil spills.

2.0 METHODS
2.1 Aerial Surveys

‘The 1984 aer1al surveys of HCKlnley Bay- and Hutchison Bay were:
carrled out using the same de51gn and methods as in the prev1ous three

years of the bird mon1tor1ng study Thls allowed a statlstlcal

comparlson betWeen the four years of data on abundance of moulting d1v1ng




ducké. East-west transects were flown 2 km apart (Figs. 1 and 2) in a
Cessna 185 with floats at an elevation of 30 m above ground level (agl)
at an avefage speed of 145 km/h. One observer on each side of the
aircraft counted all birds seen within 180 m of the flightline, so that
the total transect width was 360 m. When time permitted, "off transect”
birds, more than 180 m from the plane, wére also recorded. These offA
transect observations were not ipcluded in calculafions, but helped
assess the distribution of birds. .Observations were dictated into tape
recorders so that observers never had to look away from the transect.
In 1981 and 1982, the surveys were flown at io—day intervals to
measure seasonal variations in abundance. The surveys by boat in 1982
showed that in a typical year the first haif of August was the peak

period of moult for diving ducks in McKinley Bay. Also, it became

‘apparent that good survey conditions were imperative for accurate survey

results. Thus, in 1983, startihg at the beginning of Augusf, we waited
to survey only on days when it appeared surve& conditions would be good.
The same approach'was uséd in 1984, and aerial surveys were flown on
August 3, 4 and 5.

“As in previous years, the study area at McKinley Bay was divided
into.three components: a marine component inside McKinley Bay, a
terrestrial component, and a sectioﬁ of marine habitat outside McKinley
Bay called the outside component (Fig.‘l). The marine.component
encompassed all saltwater areas within.McKinley Bay inéluding exposéd
sandspits which were intermitten;ly washed over by tides. The

terrestrial component covered all land areas including inland lakes and
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1984, showing the divisions of the study area into marine,
terrestrial and outside components.



the légoon system at the south end of the bayﬁ ‘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 areﬁs»of each‘component and the prbpoftibns

surveyed are listed in Tabl'é 1; _ ‘_

Aerial surveys were conducted at Hutchison Bay on the same day as .

McKinley Bay, using identical4proceeres, The study area at‘Huﬁchison
Bay was divided into marine, terrestrial and outside componénts

comparable to the McKinley Bay components (Fig. 2). Sandspits

intermittently washed over by tides were'cohsidered marine. Other land

"areas’and all iniand lakes were part Qf'thg‘terrestrial component . The:
tsaltwate; éréas west.6f warren Point énd the area:covered by the western
half of transect 1 were considered outside of ﬁdt@hispn ﬁay.‘_Tableil
. fresentsAthé areas of tﬁe,componehts at'Hutchison‘Béy 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

tribes Aythyinae and Merginae.

2.2 .1AnalysiS'of Data
ﬁith the systematic'5urvey design presented aoné, the mean
_densities'and population totals for'the various Sfecies were estimated by
the standérd ratio estimator.' Estimates df'thé.sténdérd'efrors of these
vabiables were calculated using £he method by Kingsley and Smith (1980).

These equations are summarized below.




- Table 1. Division of the McKinley Bay and Hutchison Bay study areas into
three components for the aer1a1 surveys.

McKinley Bay Hutchison Bay
Component Total area Area surveyed Total area Area surveyed
(km2) (km2) (km2) (km2)
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

~



number of possible transects in the study area

]

Let N
n-= number of transects sampled
f = n/N
y4 = number of observatidﬁs-recor&ed on the ;th transect
Xy = area Qf the ;th transect
Then; |
(1) The standard ratio estimateAﬁ of the true mean density was

given by:
S
PO £
R =

n .

Loxg

(2) The standard error .of the mean dehsitvaas estimated by the

following:
Standard error =V slz

n-1 )
£ (dg = dge1)?

(1-£)
- s 1

Sl = 7

2 . (n-1) . n : %2

I
<
o
1

>
N

where d =

(3) The population estimate (}) was calculated by mﬁltiplying
the estimated mean density'of birds (R) by the total area of

the study component (Table 1).




(4) The estimated standard error of the total population was
found by multiplying-Js? by the total area of the study

component (Table 1).

Three aerial surveys were conducted each year from 1981 to 1984.

Survey conditions varied for each survey, and the survey with the “best

- conditions was chosen from each year for comparison with other years.

The August 10 surveys in 1981 and 1982, the August 5 survey in 1983, and
the August 3 survey in 1984 were chosen for comparison because on these
dates the survey conditions were regarded as superior to conditions
during the other two surveys conducted each year. The differences and
sfandard errors of the changes in population estimates between the four
years were calculated using the saﬁe formula as above. The y; value
then became the difference between years of counts on each transect

(). The confidenceiintefvals were calculated at the 0.10 and 0.05
levels of significance. Thé difference in population estimates Betweén
years was considered significant if the confidence interval did not

include zero.

3.0 RESULTS

3.1 Survey Gonditions

On August 3,‘the aerial surveys at McKinley and Hutchison bays
were conducted between the hours of 1240 and 1610. During the surveys,
there was 95-100% cover of thin cloud. ’Although minor glare sometimes
occurred through the thin cloud, this was not considered a serious
froblem. 'Wind speeds were visually estimated from the aircraft, and

winds on this'day were light (less than 15 km/h) from the north at both
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bays, producingvsmall waves with no whitecaps. The temperature wasAAOC
and there was no precipitation. Survey conditions at both McKinley and.
Hutchiépn bays were considered "good".

Aerial surveys on August 4 were conducted from 1600 io 1825
hours. Survey conditiohsAvafied between the two bays. There was a thick
overcast layer of cloud at both bays; This produced some light rain
showers at McKinley Bay, althoqgh visibility was not sefiously'impaired.

There was no precipitation at Hutchison Bay. Winds were moderate (15-20

km/h) fromvthe north-northeast at Hutchison'Bay, producing waves with
very few whitecaps. At McKinley Bay, hdwever, the north-northeast winds
were slightly:stronger, gdsting to 25 km/h and causing higher waves with
frequent wﬁitecapsf Glare was not a problem at either bay. Survey

conditions were described as "fair to good" at both bays.

Survey conditions during the August 5 survey, conducted between

1255 and 1650 hours, were described as "good to excellent” at McKinley

Bay, and "fair:to good”™ at Hutchison Bay. For surveys at both bays,
there was 100% éﬁve; of thin high cloud and no precipitaﬁion. At
ncKinley Bay, light winds (less than 10 km/h). from the‘north produced
small waves. There wasAoccasional moderate glare, but it was notv
 considered significant. Within half an hour before the survey at
McKinley Bay, howéver, éng‘of'Dome’s support vessels, the Supplier 5,
crossed the eastern sections of transects 1, 2 and 3. This may have

affected our survey results, and will be discussed below. At Hutchison

Bay, winds were very light (about 5 km/h) from the north~northeast and

sea conditions were almost calm, so that diving ducks on the water were
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easily detected. However, glare made it difficult to identify diving

ducks to species.

3.2 Abundance .
3.2.1 Harine Component

Numbers and densities of birds seen on the marine components of

McKinley'and Hutchison bays are presented in Tables 2 and 3. At McKinley

Bay, the largest number of birds was observed on August 3, while at
Hutchison an, more birds were seen on August 5 than on any other day.
Observed densities of diving ducks on the marine component at McKinley.
Bay Variéd from 120.56 divers/km2 on August 5, the day a ship moved
across the study area just before the survey, to 158.37 divers/km2 on
August 3. Diving duck densities were slightly higher at Hutchison Bay,
varying from' 140.67 divers/km2 on August 4 to 246.52 diVers/km2 on
August 5.,

Tables 4 and 5 give the species composition and densities of
diving ducks observed at each bay. At both bays, Oldsquaw and scoters
were ﬁhe most common species of diving duck, although the relative
numbers of Oldsquaw_and scoters varied between the two'bays. At McKinléy
Bay, scoters represented about 62% of identified diving ducks on all
three surveys, while about 37% of all identified diving ducks were
Oldsquaw. At Hutchison Bay, Oldsquaw outnumbered scoters (about 53% and
38% respecti&ely) on both the August 3 and 4 surveys. On August 5, glare
from the sun during the.survey at Hutchison Bay made identification of

ducks unreliable.
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Table 2. Number and density of_birds'observed on the marine component
: during aerial surveys at McKinley Bay, 1984. Area of marine
component surveyed = 19.6 kmZ.
August 3 August 4 August 5
Number  Density Number  Density Number  Density
Species ' (birds/km2) (birds/km?) (birds/km?)
Loons 8 0.4 6 0.31 9  0.46
Swans 0 0 0 0 0 0
Geese 34 1.73 2 0.10 o . 0
Dabbling ducks o - 0 : 0 -0 1 0.05
Diving ducks 3104  158.37 2987 152.40 2363 120.56
Unidentified : :
ducks 1 0.05 0 0 0 0
Shorebirds 0 0 " 35 1.7¢9 0 0
Jaegers 0 0 0 0 ‘ 1 0.05
Gulls - - 39 1.99 24 1.22 30 1.53
Terns 53 2.70 23 1.17 22 1.12
Guillemot 1 0.05 0 0 0 0

- TOTAL BIRDS 3240 1165.31 3077 156.99 2426 123.77
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Table 3. Number and density of birds observed on the marine component
during aerial 'surveys at Hutchison Bay, 1984. . Area of marine
component surveyed = 17.8 km2.

185.84

4603

August 3 Aupust 4 August 5

Number  Density. Number  Density Number  Density
Species (birds/km?) (birds/km?) - (birds/km?)
.Loons 21 i.18 8 0.45 20 1.12
Swans 0 0 0 0 0 0
Geese 89 5.00 15 0.84 34 1.91
Dabbling ducks 26 1.46 18 1.01 102 5.73
Diving ducks 3066 172.25 2504 140.67 4388 246.52
Unidentified
ducks 77 4.33 28 1.57 30 1.68‘
Shorebirds 0 0 0 0 0 0
Jaegers 0 0 0 0 0‘ 0
Gulls 27 1.52 18 1.01 20 1.12
Terns 2 0.11 1 0.06 9 0.51
Guillemot 0 0 0 0 0 0
TOTAL BIRDS 3308 2592 145,62 258.60




 Table 4; Species‘composifion and density of diving ducks observed on the marine component during aerial
e - surveys at McKinley Bay, 1984. Area of marine component surveyed = 19.6 km?2. :

August 3 ' August 4 ) August 5

~ Number Percent Density . Number Percent Density Number Percent Density
Species . _ ' (birds/km?) _ (birds/km?) _ (birds/km?2)
0ldsquaw 913 '35.7 46.58 959  36.9 48.93 703 36.6 40.46
‘Scoter - ' 1466  60.6 74.80 1599 61.6 81.58 1370 '63.3. . 69.90

~Scaup - 20 0.8 1.02 | 3 1.5 1.99 0 0 0

Merganser 20 0.8 1.02 o o o 2 0.1 _ 0.10 ;

Eider o 1 <0.1 0.05 o o = o o o o N

TOTAL IDENTIFIED | ‘ . |
~ DIVING DUCKS 2420 100.0 123.47 2597  100.0 132.50 2165 100.0 110.46

Unidentified . » . . _
diving ducks 684 . 34.90 . 390 vee 19.90 198 cee 10.10




Table 5. Species composition and density of diving ducks observed on the marine component during aerial
surveys at Hutchison Bay, 1984. Area of marine component surveyed = 17.8 km2.

August 3 August 4 ' August 52

Number Percent Density Number Percent. Density Number Percent Density
Species , (birds/km2) (birds/km2) (birds/km2)
Oldsduaw . 1488 .56.0 . 83.59 1059 50.6 59.49 1435 38.3 . 80.62
Scoter 1006 37.9 56.52 808 38.6 45,39 2143 57.2 120.39
Scaup 159 6.0 8.93 215 10.3 12.08 161 4.3 9.04
Merganser 4 0.1 0.22 12 0.5 0.67 7 0.2 0.39 ;

: =

Eider 0 0 0 | 0 0 0 0 0. 0 N
TOTAL IDENTIFIED
DIVING DUCKS . 2657 100.0 149.27 2094 100.0 . 117.64. 3746 100.0 210.45
Unidentified . : :
diving ducks 409 ‘e 22.98. 410 .o 23.03 642 SN 36.07

3species identification during this survey was difficult due to glare.
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Separate counts of “Surf Scotefs and White-winged Scoters were méde
' whenever time permitted. Surf ScotérsAwere morevabundant than
White-winged Scoters at both bays, aithough thebrélative proportioné‘
varied? On‘the<averégé, the ratio of White-winged Scotérs to Surf
Scoters was 1:5 at McKinley Bay and about 1;2 at Hgtchison Bay.
>Scaup were seen in much greater densities af Hutchison-Bay than at

ﬁcKinley Bay. The greatest densityfof scaup observed on the aerial
surveys at Hutchison Bay Qas about lé birds/kmz,‘represénting about 10%
6f identified divers, while atchKinley Bay, scauﬁ wére never seen in
- densities greater than 2 birds/km2. 

| Red;breasted'Mergansers were observed in small numbers on the
surveys at both bays, although noné wefe seen on’Aﬁgust'4 at McKinley
Aﬁay.  This spécies represented'iess than one percent'of'identifiéd divers
. on any survey. ‘Only one eider was seen ;n the marine component, on
fAugust 3 at HcKinley Bay.

Observers sawlgeese on the marine component on twé of the surveys
at McKinley Bay, ﬁgt largér numbers of geese were consistently seen on
£he mariné component at Hutchispn Bay. At McKinley Bay, a total df‘34'
geese wasAcounted on Aﬁgust;S, while 2 geese were seen oh August 4
(Tablé 2). Whenever these geese were'identifiédito species, tﬂey Qere
Brant, while the remainder were all dark.géese. A maximum 6f 89 geésé
was observed on the mariﬁe component at_Hutchison'Bay (Table 3); this
ocgupfed on August 3 and included 60 Brant and 8 Snow Geese (4 -adults, 4
immatures); .On August 4 and 5, 15 and 34 geese, respectively, were
counted on the Hutchison Bay mérine compbnént.. No.Greater White-fronted

Geese were identified on the marine component at either bay.
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A list of common and scientific names of observed species is

. presented in Appendix A.

3.2.2 Terrestrial Component

Tables 6 and 7 list the numbers and densities of birds observed on
the terrestrial componenté of Mckinley Bay and Hutchison Bay, respec-

tively. More species groups were repfesénted on the terrestrial com-

.poneﬁt at both bays than on the marine componeﬁt.

McKinley Bay
Overall densities of birds using the terrestrial component at

McKinley Bay were greater than at Hﬁtchison Bay, primarily due to greater

'densities of dabbling and diving ducks-seen‘at McKinley Bay. Dabbiing:

ducks were the most abundant species group recorded on the terrestrial

~component at McKinley Bay. On August 4 aﬁd 5, this group was observed in

densities'qf just over 10 ‘bii‘ds/km2 (Table 6), accounting for over 30%
of all birds:observéd on the terrestrial component during these surveys.
On August 3, a density of 5.30 débblerslkmz was recorded. Nearly all -
dabblers that were identified~to specieﬁ'were Northern Pintail, although
American Wigéon and Méilard; in order of abundance, were also noted.
DiQing ducks were the second most common species grodp observed on

the terrestrial component at McKinley Bay. The highest density of diving -

- . . - ‘ A . .
ducks observed was 9.86 birds/km on August 3, while about 7

) » . . .
divers/km. were recorded on both August 4 and 5 (Table 6). - Nearly 64%
of identified diving ducks on the terrestrial component were Oldsquaw,

while less than 1% were scoters. Scaup.and Red-breasted Mergansers were
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Tablé 6.  Number and density of birds 6bserved on the terrestrial
: component during-aerial surveys at McKinley Bay, 1984. Area of
~ terrestrial component'surveyed_ﬁ 28,3 kmZ,

'August 3

" August 4 -

944

August 5
Number  Density Number Density = Number Density
Species (birds/km?) =~ (birds/km?2) (birds/km2)
Loons 57 2.01 68 2.45 71 2.51
Swans 71 2,51 70 2.47 57 2,01
Geese 121 428 89 3.14 32 1.13
Dabbling ducks 150 5.30 285 10.07 286 10.11
ﬁiving ducks 279 9.86 186 6.57 199 7.03
Unidentified .3 o /l j
ducks 65 2.30 57 2.01 '35 1.24
‘Raptors . 2 0.07 3 0.11 1 0.04
Ptarmigan 2 0.07 0 0 0 0
Cranes | 2 0.07 2 0.07 0 0
Shorebirdé‘ 62 2.19 108 3.82 34 1.20
. Jaegers 5 0.18 2 0.07 1 0.04
Gulls 47 1.66 32 1.13 42 1.48
Terns 17 o;éoQ .  39 1.38 65 2.30
Owls 1 0.04 o . o 0 0
Passerines 3 0;11_ 3 0.11 3 0.11
' TOTAL BIRDS 884 31.24 33.36 826 29.19
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Table 7. Number and density of birds observed on the terrestrial’
component during aerial surveys at Hutchlson Bay, 1984 Ares
of terres trlal component curveyed 16.3 km2

‘August 3 . - _August 4 _ - Aupust 5

Number  Density . Number - Density Number Density
Species (birds/km2) - (birds/km2) (birds/km?2)
Loons | "\ 45 .76 Ag 2.82  A 43 2.64
Swans 75 4.60 41 2.52 47 2.88
Geese . 40 2.45 51 3.13 30 1.84
- Dabbling ducks 92 564 114 6.99 - 97 5.95
Diving ducksv 3 0.18 32 1.96 s 3.99
\_Unidentified o V:- - »
ducks - 108 6.63 37 . 2.27 3 0.18
Raptors 0. o o 0 1 0.06
Ptarmigau ' o b 0 0 , 0 0 |
crancs P T 2 0.12 1 0.06
Shorebirds o 1.6 1 0.06 13 0.80
Jaogors 0 o 2 0.12 0 0
culls 22 L.35 35 2.15 24 1.47
Terns - o 17 1.04 8 - 9.49 14 0.86
owls o0 0 o . 0 I T
Passerines 3 0.18 0 : o ) : 0;12
TOTAL BIRDS . . 432 26.50 369 22.64 340 20.86
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recbrded in densitieé that resembled 00unts>6n'the'marine éompoﬁent,.or :
about 1.0 scgup/kmz.and O.S{mergansers/kmz;:'Scéubvwéfe the second
mdétvabﬁndant'diviﬁg duck on the terrestrial component. - Seven eider were
'6bserved in one group, on Augdst 5;'

fundra éwané were séétteredvon lakeg'and ponds and on the lagqon 
systémvat HcKinley‘Bay/in densities.ﬁhét Qé?e about the‘$ame on all three
days, or 2.33 birds/km? on the avérage.  Numbérs of geese observed on
. the'terreétrial compdnenﬁ varied gréatly;:from 32 geese én August 5 to
121 geese on August 3. Two species were identified'on the terreétrial
: cbmponent, Brant and‘Greater White-fronted Geése.  Brant were the more
common species on all surye&s except Auggst-ﬁ; when a group of 55 Greater
White-fronted Geese was recorded on thé'lagoon;' | |

Loon densities’avéraged 2.31 birds/km? on the terrestrial
component; é much higher cbunt than 6n,tﬁé marine component where-an
averagé of 0.39 ioons/km2 were obséfvedl(Tabies Zland 6). Two‘species‘
'of'iéons wefe identified, Red-throated Loons and Arctic Loons. At
ﬂcKinley Bay, obséfvers saw about'thrée times more Red-throated Ldoﬁs_
than Arctic Loons on the terrestrial component. |

Shorebirds were also noted frequently on the terrestrial

component, at.times in large groups. Groups of 50 and 100 shorebirds, on-

4August 3 and 4 respectivgly; were seen éﬁ-the lagoon system at the south
'  énd of the bay. |
| The average density of gulls on the three surveys waé 1.42
birds/km?. Most were Gléucoqs.Gulls; althbugh a few Sabine's'Gulls'v

were seen. Average numbers of Arctic Terns were comparable to numbers of
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gulls, at 1.43 terns/kmz. ‘Other species groups, such . as jaegers,
raptors'and cranes, Were recorded on the survey in relatively low numbers
(Table 6; Appendix A).

Hutchison Bay

Densities of waterfowl, with the excepfion of Tundra Swans, Were
lower on the terrestrial component at Hutchison Baf~than at McKinley
Bay. Diving ducks~especially were observed in substanfially fewer
numbers. A maximum. of 3.99 diving ducks/km2 was seen on August 5 at
Hutchison Bay when a total of 65 divers were counted, while only 3 divers
were seen on August 3 (Table 7). At Hutchison Bay, as at McKinley Bay, 
the most common species group obsérved'oﬁ the terrestrial component were
dabbling ducks, with an average density of about ¢ birds/km>. This

group accounted for an average of 26% of birds observed on the Hutchison

' Bay terrestrial component over all three surveys. Most identified

dabblers were Northern Pintail. Totals of 40, 51 and 30 geese were seen

on the terrestrial component at Hutchison Bay on August 3, 4 and 5,

. respectively (Table 7). All geese that were identified were Greater

White-fronted Geese.

Densities of Tundra Swéns at Hutcﬁison Bay were greater than at
McKinley Bgy. Swan densities at Hutchison Bay ranged from 2.52
birds/krﬁ2 on August 4, to 4.60'birds/km2 on August 3 (Table 7).

Loon densities on fhe_terrestrial‘componeht at Hutchison Bay
averéged 2.74 birds/kmz. An average of 63% of identified loons were
Arctic Loons; while the remainder were Redfthroated Loons. The average-

density of gulls over the three surveys was 1.65 birds/km , slightly
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highef than at McKinley Bay. Other groupé, inéluding shorebirds, terns,

jaegers. and raptors were seen in lower numbers than at McKinley Béy;

3.3  Comparison of Surveys, 1981-1984
Diving duck populations on the marine componehts of the study
areas weré compared between'the four years of surveys. Of the three

- surveys. in 1984, surveying conditions were considered good at both bays

only on August 3. Therefore, the results of tﬁé survey on August 3 were

chosen to best represent the 1984 diving duck populatioﬁ estimates in our
comparison with results from previous years. The population of diving'

ducks on the marine components on August 3, 1984 was estimated to be

17 183 + 4739 birds at McKinley Bay, and 17 311 + 1178 birds at Hutchi#on'

an'(Table 85. Sténdardverrors were high, particulariy for scoters;
bééaﬁse of their uneven distributioﬁ in the bay, reéulting in a higﬁ'.
variation'in'fhe density.of these birds from one’transect to the next.

| This study could not-detéct anylsignificant changes ig total
numﬁérs of diving ducks over the four.years of surveys at McKinley Bay,.
althdugh the relative abuhdance of scaup and of scoter varied
'sigﬁificantly'ghroughout the_4—yearvperiod (Table 9). As in 1982 énd
‘1983,’the‘number of scaup iﬁ-the bay.in 1984 was significantly less than
in 1931 (p<0.05).1 Although'our’counts of scoters during thé McKinley Bay
surveys from 1981 fo 1984 increased each year, the only statistically
significant change detected (p<0.05) was between the 198l surQey and 1983
surVéy. Annual changes in numbers of observed Oldsquaw at McKinley Bay

were generally much less than the variations in scoter counts,
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Table 8. Population estimates of the diving ducks on the marine component at
McKinley Bay and Hutchison Bay, August 3, 1984 based on aerial

survey data.

Standard

Total count ’ error of .

4 "on all - Density Population population
Species - Location . transects (birds/km2) estimate estimate
0ldsquaw McKinley Bay 913 46 .58 5054 1140
. Hutchison Bay 1488 83.59 . 8401 1185
Scoter ' McKinley Bay 1466 ‘74,80 " 8116 3970
Hutchison Bay 1006 56.52 : 5680 ‘1461
Scaup McKinley Bay 20 1.02 111 103
. Hutchison Bay 159 8.93 897 423
Merganser McKinley Bay 20 1.02 111 82
Hutchison Bay 4 0.22 22 20
TOTAL DIVERS+ McKinley Bay 3104 153.37 ) 17 183 4739

Hutchison Bay - 3066 ) 172.25 17 311 1178

+Includes unidentified divers.
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‘Table 9. Comparison of results of aerial surveys conducted August 10 in 1981 and
1982, August 5 in 1983 and August 3 in 1984 on the marine component,
‘ McKinley Bay. '

Change in
Standard population
error of estimate Standard
Density Population population from prev- error of
Species Year (birds/km?) estimate estimate ious year change
0ldsquaw 1981 . 46.43 5038 7717
: 1982 54.23 5884 2153 846 2351
1983 41.53 4506 1364 -1378 2339
1984 46 .58 5054 1140 548 1907
Change (1983-1981) -532 1759
Change (1984-1982) -830 1800
" Change (1984-1981) 16 1640
Scoter 1981 31.22 3387 469
1982 40.05 4345 1023 958 993
1983 50.51 5480 1007 1135 1200
4 1984 74.80 - 8116 3970 2636 4656
Change (1983-1981) . 2093%x% 1055
Change (1984-1982) 3771 4144
Change (1984-1981) 4729 3704
Scaup 1981 18.77 2036 836
1982 . 1.73 188 71 -1849%x% 864
1983 4.74 514 347 326 383
1984 1.02 111 103 ~-404 432
Change (1983-1981) —1522%% 567
Change (1984-1982) - =77 82
" Change (1984-1981) —1926%x 882
' Merganser 1981 0. 0
1982 0.41 44 24 44% 24
1983 0 0 ~44 24
1984 1.02 111 82 111 82
Change (1983-1981) : 0
Change (1984-1982) 66 92
Change (1984-1981) 111 82
TOTAL DIVERS+ 1981 110.82 12 024 959 - .
1982 114,59 12 433 1639 409 1259
1983 117.96 12 799 2299 366 3462
_ 1984 '158.37 17 183 4739 4384 6441
Change (1983-1981) 775 2545
Change (1984-1982) . 4750 3345
Change (1984-1981) 5159 4464

*Indicates

difference is significant, p < 0.10
**Indicates difference is significant, p < 0.05
+Includes unidentified divers.
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At Hutchison Baj, significantly more divers were estimated to be
present in 1984 than in 1983 (p<0.05; Table 10). Much of this increasé
is répresented by numbers of 0ldsquaws. The estimated population of
0ldsquaw at Hutchison Bay in 1§84 was significantly greéter (p<0.05) than
in 1983 or 1982 (not surveyed;in 1981). At ﬁhe same‘tim;, the number of

scoters estimated to be present at Hutchison Bay in 1984 was

significantly lower (p<0.05) than in 1983.

3.4 Distribution
3.4.1 McKiniey Bay

The distribution of selected waterfowl groups observed during the
aerialfsurveys of McKinley Bay is_présented ih Figures 3, 4 and ;, fqr
August 3, 4 andv5 respectively; .Isolated sméil groupé of leééﬁéhéﬁ}ioif
divers are not shown.

Diving ducks

At McKinley Bay, there are two areas where large concentrations of

diving ducks were seen on all three survey days. Large numbers of divers

were seen in an area between the artificial island (Fig. 1) and Atkinson .

Point, and in the south end of the bay on éransects 5, 6 and 7. An
average of 94% of total obsérved scoters on a sﬁrvey were in either of
these two areas, although Oldsquaw were distributed oVer other éréas of
the bay as well.

The marine areas of transects é énd 3 that were north, west or
northwest of'thé artificial island, that is, approximately the west half

of transects'z and 3, were defined as the area between the artificial
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Table 10, Comparlson of results of aerial surveys conducted August 10, 1982,
, August 5 in 1983 and August 3 in. 1984 on the marine component.,
- Hutchlson Bay.

Change in -
Standard population .
: . error of estimate Standard
_ Density Population population from prev- error of
Species . Year - (blrds/kmz) estimate estimate ious year change
0ldsquaw 1982 . 43,71 4393 : 419
1983 32.47 ' 3263 S 1117 . -1130 725
1984 83.59 . 8401 1185 '5138%% . 2052
Change 1984-1982 . - . - © 4009%% 1519
Scoter 1982 L 64.94 6527 4143 .
1983 ' 88.26 8870 1532 2343 5159
1984 . 56.52 5680 1461 —3190%% 819
Change 1984-1982 - C 847 5500
Scaup 1982 © 6.85 689 . 282 :
- 1983 5.56 559 322 -130 432
1984 : 8.93 . -897 423 339 . 618"
Change 1984-1982 . : . . . ‘ . 209 346
Merganser 1982 8.82 886 665 : .
‘ ' 1983 0.73 ‘ 73 33 -813 635
1984 0.22 22 20 50%% YA
Change 1984-1982 _ _ -864 644
TOTAL DIVERS+ 1982 .. 133.99 13 461 . 3075
1983 - 135.67 13 635 2488 : 174 4613
1984 ©172.25 17 311 1178 - 3675%%x 1546
Change 1984-1982 L _ , 3850 - 3681

*Indicates difference is significant, p <0.10
*%*Indicates difference is significant, p <0.05
+Includes unidentified divers.
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Figure 3. Distribution of selected waterfowl groups observed on aerial
transects at McKinley Bay, August 3, 1984,
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island and Atkinson.Point.  Over ail thrée days of survey55'nearly.49%.of
Aobsefved'divers were in this area. About 65% of thelidgntified divers,in-
the area were scoters,'beﬁresenting neérly half (49%) of’the total
scéteré observéd.’ Maﬁy Oldsquaw were also seen hefe; about 39% of all
' 0ldsquaw obsérVed webelbetﬁeeh the arﬁifiéial island and Atkinspn'Poiﬁt.
ﬁeérly all (95%) of obserﬁed scaup_ﬁeré‘aisp_séen in this area,.in’
-numbers up to 35. | |

Densities of divers weée alsofconsisténtly high on transects's, 6
and 7 a£ the'soutﬁ‘end of the bay. On the average, 33% of all observed
divéps wgrg'in this area. Scoters were much more heavily represented
here thaﬁ were Oldéquaw; scoters outnumbered 0ldsquaw on these three
tranéects by more than four to'one; Abouﬁ 44% of all observed, scoters
over the three days were on these transects, while, by contrast, an
average of 17% 0£ observed 6ldsquaw'wére ét the south end. A flock of 20
Red-breasted Mergansers was obsérved;oﬁ Augﬁst 3 in the heavily utilizéd
.southéasﬁ corner of ﬁhe bay, on transect 7.

Groups of divérs, especiall& Oldsquaw,-were seen'in other areasiof
" the bay in smaller'numﬁers."On al; three survey days, between 80 and 160
'divers, iﬁcluding both Oidsquaﬁ and scoter, were seen in.an érea not far
from theJShoréline éouthAOf the arfificial island. Oldsduaw were also
seen mid-bay, in the open area east of the artificial island.

- On August 5 at McKinley Bay, a large boa£ was seen heading north

shortly after itzhad.cpossed tfansect 1.. The boat was exiting the’bay

 via the dredged ship's channel. This channel crosses the eastern half of

transects 1, 2 and 3. Because'thg boat ‘had crossed these three transects .

‘- -

[

- - EE N .
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just before the transects were sqrveyed, the observed distribution of

“diving ducks on the bay may be different than if no boat had passed.

Diving.ducks were also observed on the larger lakes south of

McKinley Bay and on the lagoon system entering the south end of the bay.

Oon a lake just west of the lagoon system, on transect 8, a large flock

ranging in size from 60 to 120 divers Qas seen on all three survey days.
On August 4, the only day these divers were identified to species, 50
Oldsquaw weré counted. On the lagoon system, an average of 45 Oldsquaw
and 25 scaup were observed on all three days.: Red~breastgd Mergansers
also.utilized the lagoon system, especially on transects 8 and 9; flocks
of 40 and 12 were seen here dn‘Aﬁéust 3 and 4 respectively. Eiders and
écoters were very:rarely observed on the terrestrial,compqnent; Seveh

eiders were counted on the tidal flats east of Louth Bay (Fig. 1.

‘Other waterfowl

Geese were most COmmonly seen in two regions of the McKinley Bay
study area: on the tidal flats east of Louth Bay and'at the south end of
the bay, including the lagoon system. In the former area, 18 Brant were
observed on August 4, while on August 5, 36 dark geese were seen off.
transect. .In the iatter areé,‘13 dark geese wére‘observed on transect 6
near thé southwest shore on August 3, While 6n August 5, seven Brant were
seen. near the entrance tp the lagoonvsystem. Further south in the

lagoon, 55 Greater White-fronted Geese were counted on transect 8, on

August 3. Brant were consistently seen, in flocks ranging from 20 to~45,_

at the south end of the lagoon system on all three days. Other areas

where geese were sometimes observed were inside the long spit at the
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northeast corner of the bay, whére 22 Brant were seen on August 3, and on
tundra lakes;

-_Tundré Swans were fgirly well—distributed, in pairs and family
groups,'over the entire terrestrial component. :Théy‘were observed on
tundra ponds, large lakes and on the,légoon system. On all three
surveys, a flock ranging in siée from 15 to 27 swans, appérently
nonbreeders, was observed on’a lake west of the lagoon system on transect
10.

Dabbling ducks, especially Northern Pintail, were well-distributed
on tundra ponds throughoﬁt the study area. Nﬁmbers of Northern Pintail
were especially high in the littoral flats area éést of Louth Bay, in the

southérnvsections-cf theflagqon'system;,aszwgll_asvin an area at the west

end of transect 7.

3.4.2 Hutchison Bay

Figures 6, 7 and 8 show the distribution of selected waterfowl
groups observed on the marine component during aerial surveys at
Hutchison Bay on August 3, 4 and 5.

‘Diving ducks

Although‘the observed distribution varied over tﬁe,three surveys,
in general diving ducks were well—distbibuted over the entire bay, with
denser concentrations in the area south of Warren Point in the northeast
corner of the bay, and at the south end of the bay (Fiés. 6, 7 and 8).
Flocks of 55 to 120 scaup werevseen consistently'at the south end of the

anvil-shaped western arm of the bay. Small numbers of Oldsquaw and

) Red—breaéted Mergansers were also regularly seen in the western arm.
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" on August 3, both Oldsquaw and scoters were distributed in several

large groups on transects 1, 2 and 3 in the central sectLons of the bay
‘and in the northeast corner. Oldsquaw, scoters and scaup were seen in

. small flocks at the.south end of the bay.

On August ﬁ divers were‘heavily'concentrated,in the region south

of Warren Polnt and at the south end of the bay. In the_area just south

'of Warren P01nt observers saw - prlmarlly Oldsquaw. About 260 scoters and
240 Oldsquaw were counted at the south end of the bay, on transects 5 and
f6’ with small groups of.scaup.

‘More than‘70% of total diving ducks observed on August 5 were on
transects’i and 2. About 400 scoters, mainly Surf Scoters, and 200
Oldsquaw were observed in the northeast corner of the bay. Flocks of
60-100 d1vers,.both scoters and Oldsquaw, were also seen farther offshore
on transect 1. 'Both scoters and Qldsquaw‘were also concentrated 1n41arge
flocks on‘the west half of transect'z, southeastfof'Warren Point. Fewer
divers were seen at the south>end of'the‘bay on'August 5 than_on'the
other two days |

Numbers of d1v1ng ducks observed on the lakes and ponds of the.
terrestrial component at Hutchison Bay were muchflower than at McKinley

Bay. _Virtually.no groups of diving ducks were observed on lakesyin the

area of Hutchison Bay on August 3 or 4, On August 5, 22 divers were seen

on a lake on the east end of transect 6, and 35 Red brea»ted Mergansers

were seen on the 11ttle bay at the east end of_transect 4,

Other waterfowl
Groups of geese were recorded on all three days in the 1little bay

west of the penlnsula Juttlng 1nto the southwest sectlon of Hutchison

-
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Bay. Up to 60 Brant wére seen on transect Afwest of this penihsﬁla on
August 3 and 5. Small groups of up to 11 Snow Geese, including some
immatures, were seen éﬁ transect 5 in the same sméll bay. Geese also
utilized the narrow bay channel at the south end of the study area. On
August 4, 15 Greater White—frbnted Geese were counted‘here, @n transect
7. Groups of 15-25 geese wefe'counted on various lakes wiﬁhin the study
area, particularly southeast of the bay (Figs. 6, 7‘and 8).

‘Tundra Swans were wellédistributed.on lakes and ponds, and were

frequently observed in pairs or family groups. Dabbling ducks were seen

' throughout the study area, but large numbers were concentrated in three

areas: in the small southwest embayment crosSed by transects 4 and 5, on
the lagoon at the east end of transect 4, énd on lakes southeast of the

bay.

3.5 Flock Size

From observations made during the aerial surveys, it was apparent
that the relative distribution of diving ducks, in distinct fldcks of
different sizes, varied between species, between bays and between days of
surveys. - Scoters wefe more heavily represented in large flocks (greater
than 50 birds) than were Oldsquaw. On all three da&s of surveys at

McKinley Bay, nearly 60% of all scoters were seen in flocks of over 50

birds. Flock distribution of scoters at Hutchison Bay varied between the

three days. On August 3, 37% @f scoters were in flocks of over 50 birds,
while on August 5, 69% were seen in these large flocks. On August 4, the

day the fewest scoters were counted on any survey, none were seen in

flocks of over 50 birds.
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+ Most,01dsquaﬁ,'in_comparison,_were in smaller flocks AfISo birds
or.less,-on_éil_three surveys at both bays. However, the relative
’propbrtion of'dldsquawAin large flocks of 6yef.50 bifds varied between
HcKiﬁley and Hutchisén bgyé. On August'3_at McKinley Bay, 26% of £he
0ldsquaw were in large flocks, as were 40% on Augqst 4’and 23% dn Agguét
5. A smﬁlle;'pféfoption of Qldsquaw'we;e in large floc’s'at Hutchison
Bay. On August 3 and 4 at Hutchison>Bay, only 9% aﬁd 13%, respectively,
bf Oldéqﬁaw'Wére Seen invfldcks_of 6ver;50 birds, while}oﬁ August 5, this

ratio was 33%.

4.0 - DISCUSSION

During the surveys at McKinley Bay, concentrations of diving ducks

were consistently seen in thézarea south of the spit at Atkinson Poiﬁt in
1984. Several studies in-other years have indicated'tﬁat most ducks‘éeen
in this aréa'wére Oldsquaw (Cornish and‘Allen 1983; Cornish and Dicksén
1984; Sharp 1978; Ward 1979; Ward 1981). However, in 1984, about 65% of
identified diviﬁg dﬁcks in tﬁis area wefé scoters. Karééiuk and
Boothroyd (19825, during éurveys conducted iﬁ 1980, also counted large

numbers of scoters in the Atkinson Point area. ' Concentrations of divers,

mainly scoters, were also seen at the south end of the bay in 1984, as in

previous years (Cofnisﬁ and Alien 1983; Cornish and Dickson 1984;
Karésiuk and Bogthroyd 1982; Scott-Brown et gl. 1981). These two'aréas,
south of ‘the spit at Atkinéon_Point and in the south end of the bay,

appear to be important areas of the bay for'moulting diving ducks.

-\
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° At Hutchison Bay, as in the two previous years of surveys, divers
were most frequently seen in the area just south of Warren Point near the

western arm of the bay, and in the northeast section of the bay. Divers

~at Hutchison Bay also utilized the open mid-bay areas in 1984, as in

other years, and were in general more eveﬁly distributed than at McKinley

. Bay.

Over the four years of the study, ﬁhe number of Oldsquaw, scoters,
scaup and mergansers found in each bay has sometimes fluctuatgd between
years, For example, the number of Oldsquaw more than doubled between
1983 and 1984 in Hutchison Bay. Year—tq—year variations in numbers of
moulting diving ducks observed at approximately thé same time of year,
during aerial sufveys repeated on.the same flight path, have also been
recorded by 6ther résearchers. During a series of aerial surveys
conduc£ed at the end of July iﬁ the three years from 1977 to 1979 at
Simpson Lagoon in the Alaskan Beaufort Sea, estimates of the number of
Oldsquaw present varied from 51 375 in 1977 to 12 068 in 1978 and 23 192
in 1979 (Johnson and Richardson 1981). |

Many factors cbuld be involved in causing year to year
fluctuations in the number of moulting dgéks at-HcKinley and ‘Hutchison
bays. In years of low nesting success, due to, for example, high levels
of predation, the moulting flocks of male and non-breeding ducks may be

augmented by failed-nesting birds. Also, the timing of the moult will

vary from year-to-year depending on the timing of breeding and nest

initiation (Salomonsen 1968). ' Hence, the size of a population of

moulting ducks in'McKinley Bay or Hutchison Bay at any time may reflect
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the timing of breeding and‘the nesting success invthatkyear. The site
selected for moulting may also shift' depending perhaps.on ice conditions
in the bays and lagoons when the birds first arrive to moult in July
‘(Barry et al. 1981). It 1s poss1ble that moulting diving ducks swim from
'one bay to the next. However, daily shoreline surveys during July and-
August in 1982 along a section of'shoreline near Atkinson Point in.
McKinley Bay showed no sudden”large change in the nunbers of divers
(Cornish and Ailenvi983). |

The distribution and local abundance of a population of moulting
d1v1ng ducks at any particular time could depend on the phys1cal
barameters of the environment which affect the divers' food supply.
Feeding studies in two areas of the western Beaufort Sea indicated that,
in these areas, Oldsquaw fed mainly on epibenthos, primarily mys1ds and
,amphipods which_were the invertebrate prey-organisms most available to
them (LGL 1983). 'According to Griffiths’and Dillinger (1981), the
distribution of epibenthic invertebrates in the Beaufort coastal regions
may be associated with the dynamic local pattern of water movements:
However, at McKinley and Hutchison ba&s; no studies have been carried out
to inoicate which organisms comprise-the greatest proportion of the diets
- .of Oldsquaw and sCoter,.and:ue have little information on the abundance
and distribution of the invertebrate’prey organisms. |

Other factors may affect the results:of a seabird monitoring
study; including variabilitf in observer skill;-suryey conditions_such as
~amount of‘giare ano sea state,_and differences in bird densities due to

flocking behaviour.

N
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To avoid bias due to différences in<observer-skill, the same
observers were used for all four years of the study with'the exceptioh 6f
one  of the observers'in 1981. Also, oﬁly observers with éurrent
experience in aerial sufveys wefé used. LeResche and Rausch (1974) fouhd '
that current experience Significantly'gffecﬁed accuracy and precision of
counts during aerial surveys of a known population of moose.

.Survey conditions seem to be a crucial factor affecting survey.
results.. Stott and plson‘(1972) discﬁséed>theteffects of weather on
aerial»surveyébof a population of sea ducks on ﬁhe Neﬁ Hampshire
coastline. Aerial surveys were compared-witﬁ_ground 5urveys:which‘were
assumed’tq éount 100% of. the popﬁlation.' They found that scoter counts
during-aeriél‘surveys were sighificéntly more accurate (p<0.05) when done
on overcast days,tﬁan oﬁ clear‘of partly cloudy days. Also, Oldsquaw
were more difficuit to count on a day.whén the ocean was turbulent,
because of their light colbur and tendency to stay‘iﬁ>small flocks (Stott

and Olson 1972). In order to reduce the effects of weather and sea state

_on our results, we chose the best of three surveys, with respect to

conditions (the August 3 survey in 1984), for determining diving duck

~ population estimates and for comparisons with previous years® counts.

The tendency for some duck species to aggregate into large flocks

“may affect variability:of aerial survey results., Stott’and Olson (1972)

noted that large flocks were more visible than small flocks, -especially
when conditions were less than favourable. In a comparison between
observeréf estimates on several aerial surveys‘of waterfowl, Savard

(1982) found that bird densities affected accuracy of observef estimates,
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" and differeﬁées between estimatés'ﬁére lafger for species that aggrégated
into flocks than‘fof spedies with a ﬁore scattered distributioni This
flééking tendency ma}’havesaffectedlthe accuracy of our counts of

scoférstl in_1984, duping.all surveys at McKiniey Bay and during the
' August 5 survey at Hutchis@n Baf, 60-70% of.scoﬁers wére in flocks of
mére than 50 birds. | |

| ‘In our comparisons of the 1981 to 1984 sufvé& results, some very

‘large diffe:encesAin numbers of diving-ducks'between yearélwere obser&ed,
but could not be described as'éfatisﬁically significaﬁt., Because of the

tendency for the ducks to qongentraté in certain areas of tﬁe:bays,

especially at McKinley Bay, deﬁsities,between tranéects,wére often quite -

pronounced, which resulted in large estimates of standard error. Because

the standard errors were so high, differences in duck populations hadvto i

be very large in brder to be statistically significant. This prbblem was
especia}ly éﬁparent for scoters; whicﬁvtended to be mpré piumped than
Oldsquaw. 'qu example, at McKinley ﬁay in-198d,,scoté: densities were

" - much higher on transects 5, 6 and 7 at the éouth-end of the bay’thén'
elsewhere s0 that‘the sfandard error. was ngérly'ﬁalf the value of the
population estimaté (8116 + 3970). As a result,.even though scﬁtef
“hgmberé increased by about .one third' from 1983 to 1984, this_incréasé

could not be termed signifigaﬁt at even the ten pergentllevel.

'A01dsquaw, on the otherrhaﬁd. tended tp,ﬁe more_evenly.distributed"

throughout each-bay,'and densities’were similar from one transect to the.
next. As a result, the standard errors were much smaller.for.this
species. Thus, the sﬁatistical'modelAdescribed in the methods is more

suitable for monitofing Oldsquaw than scoter..

- e e W
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Since the diving ducks are not evenly distribuﬁed, an altérnativé
statisticél éppfoach is' recommended. Using the number of birds/km
éounted:on each individual transect for each year, we could apply a
Friedman Rénk-test (Conover'1980), with the transects representing blocks
and the years representing treatments. Witﬁ this method, the observéd
numbers in ﬁhe array are ranked and tﬁe test statistic is computed from
the sums of the'ranks.in each treatment. In this way, we reduce the
éffects of unev;n distribution of birds. Errors associated with visual"
counts are also reduced.

Another alternative would be to stfatify the‘bay bgsed on whepé
the birds concentrate in the bay (Cornish and"Alién 1983). Estimates.for
each.stratum would then be combined inﬁo.a'total populatiqn estimaté;

To help provide a beﬁter underétanding of - the reasons for the
obsérved variations in abﬁndance and distribution of diving ducks in
these_bays, it is further recommended that ecological studies be

conducted in McKinley Bay and Hutchison Bay. In order to gain a better

understanding of the relaﬁionshiﬁ between the diving ducks and their food

supply, studies should be initiated to examine the majdr food organisms
consumed by each duck species.  In addition, the relative abundghce,‘the
distfibution, and the annual fluctuations in numbers ofAthgse food
organisms should be monitored. This'iﬁformation woﬁld aid researchers in
distingﬁish&hg_between natural and man¥céhéed changés in diving duck

numbers in these areas.
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Appendix A. Scientific names of species of birds observed at McKinley Bay
and Hutchison Bay during aerial surveys in 1984.
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Appendix A.  Scientific names of species of blrds observed at Mcxlnley Bay
’ and Hutchison Bay durlng aerial surveys in 1984.

Common name

Scientific name

Common Loon
Yellow-billed Loon -
Arctic Loon
Red-throated Loon

-+ Tundra Swan

Brant .

Greater White- fronted Goose

Snow Goose

Mallard :
Northern Pintail

‘ Amerlcan Wigeon
Scaup Sp.

Eider sp.

Oldsquaw.
White-winged Scoter
Surf Scoter
Red-breasted Merganser
Northern Harrier
Rough-legged Hawk
"Ptarmigan sp.
Sandhill Crane
‘Black-bellied Plover
Yellowlegs sp.
Phalarope sp.
Parasitic Jaeger
Long-tailed Jaeger
Glaucous Gull
Sabine's Gull
Arctic Tern
Guillemot sp.
Short-eared owl
Snowy Owl

‘Common Raven

Gavia immer

Gavia adamsii
Gavia arctica
Gavia stellata
Cygnus columbianus
Branta bernicla
Anser albifrons
Chen caerulescens
Anas platyrhynchos
Anas acuta

Anas americana
Aythya sp.

"Somateria sp.

Clangula hyemalis
Melanitta fusca

Melanitta pgrspiclllata

Mergus serrator
Circus cyaneus

Buteo lagopus
Lagopus sp.

Grus canadensis
Pluvialis squatarola-

Tringa sp.

Phalaropus sp. .
Stercorarius pgra51t1cus

Stercorarius longicaudus

Larus hyperboreus
Xema sabini
Sterna paradisaea
Cepphus sp.

Asio flammeus:
Nyctea scandiaca

Corvus corax

_—
|

- ..
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Appendix B. Birds observed on aerial fixed-wing sutveys at McKinley Bay
in August, 1984,




Table B1. Blrds observed on marine component of aerial transects at McKinley Bay

on August 3, 1984.

- 50 -

Transect number

Total
, _ » : A : on all
Species o 1 2 3 .4 5 6 7 transects.
. Common Loon
Yellow-billed Loon
Arctic Loon ' 101 2
Red-throated Loon ' "6 6
.Loon sp.
Tundra Swan _— o
Brant 22 22
Greater White-fronted Goose
Dark Goose 12 12
Snow Goose
Mallard
Northern Pintail
American Wigeon
Dabbling duck .
Eider sp. 1 "1
Scaup sp. , 20 . . 20
Oldsquaw . _ - 3 244 361 84 57 124 40 913
Scoter sp. 16 136 203 120 40 515
‘White-winged Scoter 21 24 1 - . 46
Surf Scoter. : Co12 8 587 ° 168 30 100 905
" Red-breasted Merganser L .20 20
Diving duck- 215 90 1 38 190 150 684
Unidentified duck 1 1
Raptor
Ptarmigan sp. .
Sandhill Crane
Shorebird
Jaeger sp. .
Glaucous Gull =~ . 2 35 2 39
Sabine's Gull _ , ' :
Arctic Tern ‘ 25 26 2 .53
Guillemot sp. 1 1
Snowy Owl -
. Common Raven
Passerine

\- - -

. .
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Guillemot sp.
Snowy Owl
Common Raven
Passerine

Table B2. Birds observed on marine component of aerial transects at McKinley Bay
" ' © ‘on August 4, 1984.
Transect number Total
: » : on all
. Species 1.2 3 4 5 6 7 8 9 10 transects
Common Loon’
Yellow-billed Loon
Arctic Loon . : 3 1 4
" . Red-throated Loon -1 1
“Loon sp. 1 1
.Tundra Swan ’ '
~Brant- 2 2
Greater White- fronted Goose ‘ '
Dark Goose
Snow Goose -
Mallard
Northern Pintail
- American Wigeon
" Dabbling duck
Eider sp. .
Scaup sp. _ 35 - 4 39
0ldsquaw 60 307 413 60 70 49 959
Scoter sp. - 33 552 23 42 61 185 896
White-winged Scoter 310 7 .- 20"
Surf Scoter 64 127 120 23 336 13- - 683
Red-breasted Merganser .
Diving duck 262 120 5 3 390
Unidentified duck ’
Raptor
Ptarmigan sp.
Sandhill Crane . »
Shorebird . 35 35
Jaeger sp. ‘ : :
Glaucous. Gull 16 5. 1 2 - 24
. Sabine's Gull .
Arctic Tern 3 2 3 15 23
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Guillemot sp.
Snowy Owl
Common Raven
Passerine

Table B3.. Birds observed on marine component of aerial transects at McKinley Bay
on August 5, 1984,
Transect number Total
: on all
Species - 1 2 3 4 5 6 7 10 transects
Common Loon . ‘
Yellow-billed Loon , :
Arctic Loon - 2 3 5
, Red—throated Loon 2 1 1 4
. Loon sp.
Tundra Swan’
Brant :
Greater White- fronted Goose
Dark Goose
Snow Goose
. Mallard
Northern Plntall 1 1
American Wigeon
Dabbling duck
Eider sp.
Scaup sp. ' : o
0ldsquaw 82 118 305 175 65 42 6 793
Scoter sp. 7 149 322 2 190 157 827
White-winged Scoter 114 65 27 29 1 - 236
Surf Scoter , 60 5 149 82 11 307
- Red-breasted Merganser : 2 g 2
Diving duck - 8 41 85 63 1 198
Unidentified duck )
Raptor
Ptarmigan sp.
~ Sandhill Crane
Shorebird
Jaeger sp. C 1 1.
Glaucous Gull 2 17 7 2 1 1 30
Sabine's Gull S : '
Arctic Tern 5 13 4 22

[ N
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Table B4. Birds observed on terrestrial component of aerial transects at’
McKinley Bay on August 3, 1984. - :

Transect number Total
: , : S on all
Species 12 3 4 5 6 7 8 9 10 transects
Common Loon
Yellow-billed Loon
Arctic Loon - 2 3 2 1 8
Red-throated Loon ' . -4 7 3 10 8 4 36
Loon sp. ' _ 1 2 . 4 3 3 13
Tundra Swan - . _ 10 8 11 18 6 18 73
‘Brant o ) 25 25
Greater White-fronted Goose . 2 59 61
Dark Goose _ 35 35
Snow Goose s
Mallard - - :
~ Northern Pintail 30 19 1 32 18 10 110
American Wigeon. : 16 7
Dabbling duck .. : : 1 -4 5 1 1 8 7 & 33
Eider sp. : . : : _
Scaup sp. , ' : - 16 35 .- 51
O0ldsquaw v : s ' 2 32 3 37
Scoter sp. : ' :
White-winged Scoter o ' -
Surf Scoter : ' 1 1 -2
Red-breasted Merganser . : 40 _ 40
Diving duck : 10 16 123 ' © 149
Unidentified duck . : 15 8 1 20 1 17 3 65
Raptor ' » 1 1 : 2
Ptarmigan sp. B 1 1 . S 2
Sandhill Crane : ' ' 2 2
Shorebird : ' 1 2 3 55 1 62
Jaeger sp. A ’ A : 1 4 5
Glaucous Gull -~ 1 1 12 9 11 3 1 38
Sabine's Gull : A 9 9
-Arctic Tern ' , A 2 4 11 17
" Guillemot sp. ‘ . : SR
Snowy Owl ‘ : ’ 1 1
Common Raven , "
Passerine . 1 ‘ 1 1. 3
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Téble B5. Birds observed on terrestrial component of aerlal transects at

McKinley Bay on August 4, 1984,

Toﬁal

_Transect number
' _ o - ' _on all
' 8pecies _ .1 2 3 4 5 6 7 '8 9 10  transects
Common Loon .
Yellow-billed Loon - - _
Arctic Loon ; : T 2 3 1 6 - 13
. Red-throated Loon S - - 1 7 5 4 10 . 3 30
Loon sp. 3 4 12 5 1 25
Tundra Swan 4 6 25 2 1 32 70
Brant , , - 18 45 63
Greater White-fronted Goose : -8 8
Dark Goose 10 8 18
Snow Goose o ‘
Mallard S - : : o :
Northern Pintail ] c : ' 91 11 12 42 17 61 7 . - 241
" American Wigeon ' Co B ' 3 : 3 g
‘Dabbling duck - o 7 6 19 .6 3 41
Eider sp. ‘ ' / S
Scaup sp. o S o 2 4 2
Oldsquaw ‘ o . 2 . .45 12 59 50 . 168
Scoter sp. : :
White-winged 3coter
Surf Scoter , - ,
Red-breasted Merganser o : , .12 12
Diving duck -~ ' , ' ' S | 3 o4
Unidentified duck o 15 9 33 57
.Raptor f .1 1 - 1 3
Ptarmigan sp. _ ) : o '
Sandhill Grane : o .2 : 2
Shorehird o 1 ' 2 104 1 108
Jaeger sp. , _ ‘ 1 1 2
Glaucous Gull S 1.1 1 3 8 9 4 1 28 .
Sabine's Gull- o 1 ' 3 4
Arctic Tern : 23 16 39
Guillemot sp.
Snowy Owl
Common Raven 3 3
. Passerine :

-

- Em .
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Table B6. Birds observed on terrestrial component of aerial transects at
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McKinley Bay on August 5, 1984,

Transect number Total
on all

Species 3 4 5 6 7 8 9 10 transects
Common Loon

Yellow-billed Loon

Arctic Loon 1 6 2 & 13
Red-throated Loon ‘ 8 6 2 14 2 6 1 39
Loon sp. 6 5 4 1 3 19
Tundra Swan 1 12 9 11 7 17 57
Brant 9 20 29
Greater White-fronted Goose 3 : Co 3
Dark Goose ‘

Snow. Goose

Mallard : 5 5
Northern Pintail 5 55 29 7 43 21 .63 230
American Wigeon 1 1
Dabbling duck 3 5 8 8 8 7 4 50
Eider sp. 7 . 7
Scaup sp. 13 25 38
Oldsquaw 18 53 2 73
Scoter sp. 2 2
White-winged Scoter

Surf Scoter .

Red-breasted Merganser 3 2 5
- Diving duck ' 12 2 60 74
Unidentified duck 11 8 15 35
Raptor 1 -1
Ptarmigan sp.

Sandhill Crane .

Shorebird 4 6 16 3 3 2 34
Jaeger sp. . 1 1
Glaucous Gull 8 5 11 8 4 3 39
Sabine's Gull 3 3
Arctic Tern 1 5 13 45 65
Guillemot sp.

Snowy Owl

Common Raven 1 1
Passerine 2 2
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. Table B7. Birds observed on outside component of aerial transects at McKinley
Bay on August 3, 1984, :

Transect number - . Total
I _ - IR . ~on all
Species N 1 2 3 4 5 6 7 8 9 10 . transects

- Common’ Loon

Yellow-billed Loon : -

Arctic Loon g 1 o 1 o2
Red- throated Loon ' :

Loon sp.

Tundra Swan

Brant

Greater White-fronted Goose

- Dark Goose

Snow Goose

Mallard

Northern Pintail

American Wigeon

Dabbling duck

- Eider sp.

Scaup sp.’

Oldsquaw

Scoter sp. : _ : o
-White-winged Scoter - 2 o . - 2
Surf Scoter

Red-breasted Merganser . ' ’ _
Diving duck , 2 .1 : ' , : 3
Unidentified duck

Raptor .

Ptarmigan sp.

Sandhill Crane

Shorebird .

Jaeger sp.

- Glaucous Gull

Sabine's Gull : - o

Arctic Tern L L .10 1 _ ‘ S 11
" Guillenmot sp. ' :

Snowy Owl
Common Raven
Passerine

- .




Table B8, Birds observed on outside component of aerial transects at McKinley

Bay on August 4, 1984,

Species

‘Transect number

Total
on all
transects

Common Loon
Yellow-billed Loon
Arctic Loon
Red-throated Loon
Loon sp.

Tundra Swan

Brant

Greater White-fronted Goose

Dark Goose
Snow Goose
Mallard

"Northern 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
Guillemot sp.-

- Snowy Owl

Common Raven
Passerine

30

30




Table B9.
C Bay on August 5, 1984,
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Birds observed on outside component of aerial transects at McKinley

-Total

Species S : 1

3

4

5

Transect number

6

10

on all
transects

Common Loon

- Yellow-billed Loon

Arctic Loon 4
Red-throated Loon

Loon sp. : : 1
Tundra Swan ‘

Brant -

Greater White-fronted Goose
Dark Goose «

Snow Goose

Mallard

Northern 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. . oo
Glaucous Gull ’ 1
Sabine's Gull

Arctic Tern

" Guillemot sp.

Snowy Owl

Common Raven

* Passerine

22

10

27

18

NN

27

10

13

41

-

- .




Appendic C. Birds observed on aerial fixed-wing surveys at Hutchison Bay

August, 1984.
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Table Cl. Birds observed on marine component of aerial transects at Hutchison
Bay on August 3, 1984. ' l
_Transect number Total I
. ' on all o
Species ; - -1 .2 3 4 5 6 71 8 9 10 transects '
Common Loon _
Yellow-billed Loon l
Arctic Loon _ _ ' :
Red-throated Loon , 1 3 4 g : 8
~Loon sp. : 110 1 1 - 13
Tundra Swan C : ’ '
Brant ' 60 ' 60
Greater White-fronted Goose. , '
Dark Goose . . - 21 ' o 21 l I
Snow Goose ' 8 - -8 :
Mallard ‘ ‘ : : :
Northern Pintail 15 2 : 17 l
American Wigeon ' ‘ ' ]
Dabbling duck : 6 -3 9
Eider sp. ) : :
Scaup sp. L : - 30 ‘92 37 L 159 .
_Oldsquaw 278 530 379 135 166 : 1488
Scoter sp. 37 15 97 9 2 ' 160
White-winged Scoter . - 3 22179 10 214 I
Surf Scoter 234 126 169 44 59 : 632 ’
Red-breasted Merganser ’ C 4 : ‘ ' , 4
Diving duck _ 29 90 212 40 38 409
Unidentified duck . ‘ 41 35 1 ' 77 l
Raptor -
Ptarmigan sp.
Sandhill Crane '
Shorebird
Jaeger sp. o ) :
Glaucous.Gull 5 4 12 4 2 ' -27 '
Sabine's Gull _ . ,
Arctic Tern ' ' : 1 1 ' , 2 '
" Guillemot sp. ' ,
Snowy Owl - l
Common Raven
Passerine l
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Table C2. Birds observed on marine
Bay on August 4, 1984.

component. of aerial transects at Hutehison

Guillemot sp.
Snowy Owl
Common Raven
Passerine

Transect number Total
on all
Species 1 2 3 4 5 10 . transects
Common Loon :
Yellow-billed Loon
Arctic Loon
Red-throated Loon 1 3 3 7
Loon sp. 1 1
Tundra Swan
Brant
" Greater White-fronted Goose
Dark Goose 15 15
Snow Goose .
Mallard
Northern Pintail 18 18
~American Wigeon ‘
Dabbling duck
Eider sp.
Scaup sp. 8 27 49 81 50 215 -
Oldsquaw 31 348 441 133 106 1059°
Scoter sp. 101 99 103 73 76 452
White-winged Scoter 86 77 2 3 » 168
Surf Scoter 5 10 68 20 85 188"
Red-breasted Merganser 12 12
Diving duck 9 35 276 5 85 410
Unidentified duck . 28 28
Raptor
Ptarmigan sp.
Sandhill Crane
Shorebird
Jaeger sp.
"Glaucous Gull 2 1 13 2 18
Sabine's Gull
Arctic Tern 1 1
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Guillemot sp.
‘Snowy Owl
Common Raven -
Passerine

Transect number Total

: , : ' on all

Species. 1 2 3 4 5 transects

Common Loon 1 1

Yellow-billed Loon . - ,

Arctic Loon 1 1
" Red-throated Loon 2 2 3 4 4 .15

Loon sp. ' 1 2 3

Tundra’ Swan :

Brant - : : 12 12
- Greater White- fronted Goose

Dark. Goose 11 11

Snow Goose - 11 11

Mallard.

" Northern Pintail 5 - 72 S 77
American Wigeon ‘ _
Dabbling duck 10 15 25 -

“"Eider sp. - o
Scaup sp. _ 30122 9 161
-0ldsquaw 471 612 294 52 6 1435
Scoter sp. 285 708 329 92 1414
White-winged Scoter 45 146 6 1 .198
Surf Scoter 393 41 97 531
Red-breasted Merganser : 5 -2 7
Diving duck 254 160 95 126 7 642
Unidentified duck 6 10 T 14 30
‘Raptor
Ptarmigan sp.

‘Sandhill Crane

Shorebird

Jaeger sp. »
Glaucous Gull 3 2 5 8 2 20

. Sabine's Gull .

Arctic Tern 8 . 1 9.
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Table €4, Birds observed on terrestrial component of aerial transects at
Hutchison Bay on August 3, 1984,

Transect number Total
on all
Species ‘ 1 2 3 4 5 6 7 8 9 10 - transects

Common Loon
Yellow-billed Loon
Arctic Loon - 2
. Red-throated Loon -5
Loon sp.
Tundra Swan 2 g
Brant '
Greater White-fronted Goose ,
Dark Goose 6 34 : ~ 40
Snow Goose : :
Mallard _
Northern Pintail’ ' 8 1 28 8 28 2 : : 75
. American Wigeon , ‘

Dabbling duck 2 3 7 &4 1 - C17
Eider sp. : ' :
Scaup sp. .
Oldsquaw ’ . 2 1 : - 3
Scoter sp. : :
White-winged Scoter
Surf Scoter
Red-breasted Merganser
Diving duck o : : _
Unidentified duck ' 2 30 10 29 6 31 _ 108
Raptor ‘
Ptarmigan sp.
Sandhill Crane : ) '
Shorebird 12 15 ' - 27
Jaeger sp. '
Glaucous Gull : 4 2 7 - 9 22
Sabine's Gull
Arctic Tern 1 1 , :
Guillemot sp. ‘ 1 2 4 3
Snowy Owl ‘ "
Common Raven
Passerine
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Birds observed on terrestrlal component of aerial transects at

. Guillemot sp.
Snowy Owl _
" Common Raven
Passerine

"Table C5.
' Hutchlson Bay on August 4, 1984,
Transect number
Species 2 4 .5 6 7 transects.
Common Loon: ,
" Yellow-billed Loon
Arctic Loon ' 8 14 22
- Red-throated Loon - 8 4 2 8 22
Loon sp. 2 ' 2
Tundra Swan . 4 17 19 41
Brant =
CGreater White-fronted Goose - 1 35 15 51
Dark Goose .
‘Snow Goose
Mallard - ,
Northern Pintail 30 30 8 68
American Wigeon 2 11 1 14
Dabbling duck 7 16 8 - 32
Eider sp. ' : ’
Scaup sp. o
Oldsquaw -2 2
Scoter sp. : 10 10
White-winged Scoter 20 20
Surf Scoter . '
Red-breasted Merganser .
Diving duck . ,
Unidentified duck 30 3 4 '37
Raptor
Ptarmigan sp.
Sandhill Crane 2 2
Shorebird 1 1
Jaeger sp. : 1 1 2
Glaucous Gull 4 1 18 11 35
Sabine's Gull ' , .
-Arctic Tern 3 1 1 3 8
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Passerine

Table C6. Birds observed on terrestrial component of aerial transects at
Hutchison Bay on August 5, 1984, , »

Transect number Total

‘ ’ on all
Species 1 2 3 4 5 6 7 10 transects
Common Loon
Yellow-billed Loon
Arctic Loon : 3 8 5 13 29
Red-throated Loon 1 2 4 7
Loon sp. 1 3 2 1 7
Tundra Swan 7 13 27 47
Brant - :
‘Greater White-fronted Goose 15 15
Dark Goose : 15 15
Snow Goose -
Mallard . _ _
Northern Pintail ' 4 45 11 6 5 71
American Wigeon _ '
Dabbling duck ‘ 6 13 7 26
Eider sp. :
Scaup sp.
Oldsquaw 5 2 7
Scoter sp.
White-winged Scoter
Surf Scoter
Red-breasted Merganser 35 1 36
Diving duck : 22 22
Unidentified duck _ 3 3
Raptor 1 1
-Ptarmigan sp.
Sandhill Crane 1 1
Shorebird 6 6 1 13
Jaeger sp.
Glaucous Gull 4 3 7 10 .24
Sabine's Gull '
Arctic Tern- 2 12 14
Guillemot sp.
Snowy Owl .
Common Raven 1 1 2
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Table C7. Birds observed on outside component of aerial transects at Hutchison
: Bay on August 3, 1984.

Transect number ' Total
on all

Species .1 2.3 4.5 6 7 8 9 10  ‘transects.

Common Loon

Yellow-billed Loon A A ,
Arctic Loon 1 1
Red-throated Loon ) : :
Loon sp.

Tundra Swan

Brant

Greater White-~-fronted Goose

Dark Goose

Snow Goose

Mallard

Northern Pintail

American Wigeon

Dabbling duck

Eider sp.

Scaup sp.

Oldsquaw _ : : 8 ' o 8'

Scoter sp.

White-winged Scoter

surf Scoter ,

Red-breasted Merganser ‘ )
Diving duck : 1 . 1
Unidentified duck

Raptor

Ptarmigan sp.

Sandhill Crane

Shorebird

Jaeger sp. :

Glaucous Gull : 7 1 - . 8
Sabine's Gull ' :

Arctic Tern

Guillemot sp.

Snowy Owl -

Common Raven

Passerine
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‘Table C8. Birds observed on outside component of aerlal transects at Hutchison

Bay on August 4, 1984

Transect number Total
on all

‘Species 1 2 3 4. 5 6 ‘7 8 9 10 transects‘

Common Loon
Yellow-billed Loon
Arctic Loon

.Red-throated Loon

Loon sp.

Tundra Swan

Brant

Greater White-fronted Goose

Dark Goose

Snow Goose

Mallard

Northern Pintail

American Wigeon

Dabbling duck

Eider sp.

Scaup sp.

Oldsquaw .
Scoter sp. "1 ‘ ' 1
White-winged Scoter : : : '
Surf Scoter

Red-breasted Merganser , ,
Diving duck 2 . : 2
Unidentified duck ' :

Raptor

'~ Ptarmigan sp.

Sandhill Crane

Shorebird

Jaeger sp. . : '
Glaucous Gull - : : 1 ' 1
Sabine's Gull ‘

Arctic Tern

Guillemot sp. .

- Snowy Owl

Common Raven
Passerine
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Table C9. Birds observed on Qutéide component of aerial transects at Hutchison
Bay on August 5, 1984. . : ‘

Transect number _ ‘ Total
, ‘ ' on all
_Species o1 2 3 4 5 6 7 8 9 10 transects

Common Loon
Yellow-billed Loon
Arctic Loon
Red-throated Loon
Loon sp. 3
Tundra Swan '

Brant ' :

Greater White-fronted Goose

Dark Goose

Snow Goose

Mallard

Northern Pintail

American Wigeon

Dabbling duck

Eider sp.

Scaup sp.

Oldsquaw

Scoter sp.

White-winged Scoter

Surf Scoter

Red-breasted Merganser

Diving duck - 20 ' .20
Unidentified duck i '

Raptor

Ptarmigan sp.

Sandhill Crane

Shorebird .

Jaeger sp. , 1 ) 1
Glaucous Gull , 10 3 - 4 13
Sabine's Gull

Arctic Tern : 1 : 1
Guillemot sp.

Snowy Owl

Common Raven

Passerine
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