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ABSTRACT

The study was undertaken to obtain information on the distribution,
species composition and habitat prefsrences of birds found along ths
Canadian portion of the Beaufort Sea coast during mid-summer of 1981
and 1982. Thirty ground transects, totalling 107.7 km in length,
were surveyed at nine sites. This report represents part of the
ongoing Canadian Wildlife Service project entitled "Coastal
Digtribution of MWigratory Bird Resources of the Beaufort Sea", which
is presently funded, in part, by the Northern 0il and Gas Activities
Program (NOGAP). A total of 7795 birds, comprised of 51 species,
were recorded. One hundred and thirty vascular plant species
({including subspecies) were collected in the habitats along the
transects. : :

Habitat features which were the most important facters governing bird
distribution and abundance were as follows: 1) the abundance of
lakes and ponds; 2) moisture levels; 3) upland versus lowland
habitats; 4) substrate type andj 5) whether the habitat was coastal
or inland. Differences in vascular plant spscies composition within
otherwise similar habitats had no apparent effect on the degree of
habitat utilization by birds.

Waterfowl densities were highest in the ponded well-vegetated coastal
habitats below the storm tide line. Shorebird densities were highest
inland on monocot wetlands with ponds, although substantial numbers
alzo used the coastal ‘ponded habitats that were either well-vegetated
or sparsely vegstated mudflats. Sparsely vegetated sand beaches had
low densities of birds, but contained the highest densitiss of
glaucous gulls and attracted certain uncommon shorebird species
including the semipalmated sandpiper and sanderling. Upland
habitats, dominated by monocots, harboured the highest densities of
passerine birds, most of which were lapland longspurs.
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1.0 INTRODUCTION

There is an increasing concern, as 0il and gas development proceeds
in the Beaufort 8ea region (Figure 1}, far the large populations of
migratory birds that utilize coastal habitats for breeding, moulting
and staging: An off shore oil spill and/or the construction and
operation of shore-based facilities associated with development along
the Beaufort Sea coast could dlrectly effect the birds and habitats
of this reglun.

A knowledge of the relative importance of various coastal habitats
to migratory birds is essential in order to minimize the impact of
development on bird populations. In the event of anm oil spill, this
knowledge would be critical during cleanup operations to protect the
most sensitive stretches of coastline.

Bird studies carried out since 1970 in response to actual or proposed
resource development have been extensive, but provide only limited
information on bird usage of coastal habitats. Thus the present
study was initiated in 1981 and continued in 1982 with the following
aobjectives: . .

a) to provide baseline information on bird usage of habitats
along the Beaufort Sea coast, from the Alaska-Yukon
Territory border to Cape Dalhousie on the Tuktoyaktuk -
‘Peninsula; and .

'b} to add information on bird species abundance and distribu-
tion along the Beaufort Sea coastline in mid-summer.

The present study is part of a larger project, to map the coastal
areas of the Beaufort Sea that are of major importance to birds.
These maps will enable more effective decisions or recommendations to
be made as to the deployment of equipment used in the event of an oil
spill. The maps will also be useful for land-use planning and for
evaluating the impact of prupused developments on birds and
recummend1ng mitigative measures.

As mentioned previously, only limited information ‘has been cullected
on bird usage of coastal habitats within the Beaufort Sea region.
Habitat preferences of birds in the Mackenzie River delta, Northwest
Territories have been examined from ground transects conducted by
Slaney and Company (1979) and Ward (1973), but most of the study
sites were situated inland {rum the Beaufurt Sea coast.

Koski and Tull (1981) have reviewed the literature that pertains to
the breeding biology, status and dlstrlbutlun of birds in the coastal
Beaufort Sea region, while a bird species checklist of the arctic
toastal plain of the northern Yukon Territory and adjacent Northwest
Territories is provided by Salter et al. (1980). Karasiuk and
Boothroyd (1982) give a preliminary checklist of the birds known to
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occur in the McKinley Bay area of the Tuktoyakfuk Peninsula. A
similar list is provided far the Mackenzie River delta by Slaney and
Company (1974).

Several reports provide preliminary information on bird utilization
of inland habitats in the northern Yukon Territory. (Salter and Davis
19743 Richardson and Gallop 1974; Koski 1973a) while Schweinshurg
{(1974) provides data on transects surveyed at several sites along the
Yukon coast of the Beaufort Sea. Gollop and Davis (1974b) and Sharp
gt al. (1974) provide data on the .bird productivity of small lakes in
the same region.

Recent studies which will provide pertinent information to the
mapping pregram are: a five year bird monitoring study started in

1981 at McKinley Bay, Northwest Territories (Scott Brown gt al. ‘
19813 Cornish and Allen 1983; Cornish and Dickson 1984); a bird study
at King Point, Yuken Territery in 1981 (Dickson 1985); and a bird
study at Stokes Point, Yukon Territory in 1983 (chkson gt al. in
prep.l.

Vegetation studies that prav1de a useful background {ar the descrip-
tion of bird habitat in the study region include the work by:
Hettinger gt al. (1973), Welsh and Rigby (1971) in the northern Yuken
Territory;y Gill (1971), Reid and Calder (1977), Slaney and Company
(1974) on the Mackenzie River deltaj and Corns (1974), Hermandez
(1973) and Cody (1973) on the Tuktoyaktuk Peninsula. Coastal salt
marsh vegetation has been examined at two sites within the present
study area by Jeffries (1977). Mapping surveys of general vegetation

- types have been conducted by the Canadian Forestry Service (1975) in

the lower MWackenzie and coastal Beaufort Sea region.

Hulten (1948) and Porsild and Cody {(1980) were the main botanical
references used to determine vascular plant specimens collected
during this study. Douglas gt al. (1981) and Cody (1979) were used
to define the status of the vascular plant spec1e5 found.



2.0 HETHODS

Bird and habitat observations were made along 30 transects at nine
sites along the Beaufort Sea coast between Phillips Bay, Yukon
Territory and Russell Inlet on the Tuktoyaktuk Peninsula, Northuwest
Territories. The location of the nine sites surveyed are shaown in
Figure 2, Figures 3 to 11 illustrate the lgcation of the transects,
transect sections and habitat types encountered at each site.

Transects 1 and 2 at site 1 (Figure 3) and all transects at sites 2,
3 and 4 (figures 4 to &) were surveyed from the 29 July to 8 August
in 1981, whereas Transect 30 at site 1 (Figure 3) and all transects
at sites 5 through 9 (Figures 7 to 11) were surveyed from the 21 July
to 12 August in 1982. More intensive collections of vascular plant
specimens were made during the second year of surveys (1982). The
ground census technigques used were similar to those employed by
McLaren gt al. (1976)., Two obhservers walked the length of the
transect, on parallel courses approximately 23 metres apart. The
transect covered a strip 33 metres wide, consisting of the area
between the ohservers and the area within 13 metres laterally of each
observer.

In most cases, each transect passed through several hahitat types.
Where this occurred, the transect was divided into sections, with
pach section corresponding to a particular habitat type. The
location of transects and the different habitats encountered during
the ground census were plotted on aerial photographs (when large
scale photographs were available) or on 1:50 000 scale topographic
maps. The position of the observers along the transect was monitored
by keeping a count of paces from the transect starting point, using a
hand-held counter. The distance in paces along the transect was
later converted to metres after calculating the actual transect
length from topographic maps.

One observer recorded all birds detected by both observers. For each
observation, the species, number of individuals and distance along
the transect (paces) were noted. Notes were also made of age, sex
and behavior of the birds and of the general habitat type in which
the bird was recorded. The location of each bird was designated as
either "gn transect" (i.e. within the 55 meter transect strip) or
"off transect" (i.e. outside the transect strip).

The second observer made detailed notes on the habitat types
intercepted by the transect. As each habitat was encountered, the
location was plotted and the new habitat was assigned a transect
section number. Thus transect sections reflect the changes in
habitat types the observers encountered on the transect. Dominant
vascular plant species would be noted for each transect section, and
their percentage dominance was visually estimated and recorded.
Plant specimens were collected for subsequent species verification.
Percentage cover of mosses and lichens and total percentage cover of

1- - }— ‘- - -
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found at site 3 (West of McKinley Bay).
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Figure B. Location of transects, transect sections and habitat types
found at site & (Blow River).
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Figure 10. Location of transects, transect sections and habitat types
found at site 8 (Mackenzie Delta).
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the vegetation were also visually estimated for each transect
section. ‘In addition, records of moisture regime, macro- and
micro-relief, substrate type, presence of ponds and streams, and
other notable features were 1nc1uded in the description uf each

'transe:t sect1un.

Initially, the bird data were cumpxled tu reflect how many 1nd1v1dual
birds of a given species were found in a given transect section.
Subsequent analysis lumped data from similar transect sections
(similar in terms of species composition, dominance, % cover, etc.),
thus enabling a description of bird-habitat relationships to be
developed.

Rird observat1un5 were compiled in the following sequence: by
transect section; by transect; and by region (i.e. the Yukon Coast,
the Mackenzie Delta and the Tuktoyaktuk Peninsulal). Table |
identifies the sites and transects found within each of the three -
regions.

Table 1. List of sites and transects Nlthln gach of the three regluns
along the Beaufort Sea coast.

Region S " Bite ‘ Transects
‘Yukon Coast 7 (Phillips Bay) 15, 14, 17, 18
‘ 4 (Blow River) 10, 11, 12, 13, 14
Hackenzie Delta 8 (Mackenzie Delta) i?, 20, 21, 22, 23, 24
: 3 (Hendrickson Island) 9 - : : )

Tuktoyaktuk 9 (Toker Point) ,.~ ‘25, 26, 27, 28, 29
Peninsula ‘ - B ‘

I (Hutchison Bay) : 1y 2, 30

4 (East of Hutchison g

Bay)
3 (West of HMcKinley Bay) 6, 7
a

(Russell Inlet) = . 3, &4, 5

The biases inherent to the ground transect method have been discussed
by MclLaren and Alliston (1981) and by Richardson and Gollop (1974). .
The most important bias is the difference in detectability between
bird species. This may affect the estimates of relative species

‘abundance within habitats, but should not serluusly affect -

comparisons of species abundance between habitats.
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Dther factors may also affect the results of ground transects,
including the season and time of day that surveys are conducted,
weather conditions and variation in observers gkills., These effects
were minimized, where possible, in the present study. Tidal phase
may be an additional factor to consider on coastal transects,
although Cornish and Allen (1983) found no consistent trends in
diving duck distribution relative to the tides at HcKinley Bay on the
Tuktoyaktuk Peninsula, Northuwest Terr1tur1es.
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3.0 RESULTS

The results will first deal with the abundance and geographif
distribution of the major species or species groups of birds
encountered during the survey period {(section 3.1). This is followed

- by a habitat analysis (section 3.2) which includes a presentation of

the habitat classification system used (section 3.2.1)} vascular
plant species composition of habitats (section 3.2.2)3 and finally.
the habitat preferences of major b1rd species and species grnups
{section 3.;.3).

‘3.1 Abundance and geographic distribution of birds

"3.1.1 Bird numbers on and off transect

Total bird counts by species for each site have been compiled in
Table 2. Subsequently, the total bird counts by species for the
sites within each of the three regions were combined to give the
results presented in Table 3. A list of the common and scientific
names of the birds recorded during the study is provided in
Appendix A. The nomenclature follows the recent revisions of the
American Ornithologist’s Union (1982).

The greatest number of bird sightings were made at site 8 on the
Mackenzie Delta, where 1488 birds were recorded. This number _
represents a total of all birds recorded both on and off transect
(Table 2). This total includes 504 tundra swans, which was by. far
the largest concentration of swans observed during the studyj the
second largest concentration of tundra swans was 13 individuals
recorded at site- 1 (Hutchison Bay, Table 2). §ite 8 also harboured
the largest number of white-fronted geese (93 recorded off transect)
and was the only site where Canada geese were recorded (one flock of
120, off transect, Tahle 2).

Including both on and off transect sightings, a total of 448 brant

were noted at sites 1 to 4 on the Tuktoyaktuk Peninsula {(Tables 2 and

3). In contrast, no brant was observed at the sites from Toker Point
westward to the Alaskan border (Table 2).

Northern pintail was the most abundant duck species recorded in each
of the three regions (Table 3), and accounted for 59% of the on
transect duck sightings. Large numbers of American wigeon (a total
of 243 individuals on and off transect) and red-breasted mergansers
(120 individuals off transect) were also recorded during the study,
at site 4, east of Hutchison Bay (Table 2).

Sandhill cranes were scarce, except at site 8 on the Mackenzie Delta,
where a total of 29 were recorded.on and of f transect (Table 2).
Smallinumbefs of sandhill cranes were observed at the following



Table 2.

Birds observed on and off transect at each site.

Bird Species

Arctic Loon
Red-throated Loon
Unidentified Lopn
Tundra Swan

breater White-fronted Goose
Canada Goose

Brant

ilnidentified Gpose
Nallard

Northern Pintail
breen-winged Teal
Aserican ¥igeon
Sreater/Lesser Scaup
Coamon Eider
Nldsquaw
White-winged Scoter
Unidentified Scoter
Red-breasted Heraanser
Unidentified Duc
Rough-legged Hawk
Peregrine Falcon
Snowy Owl

Rock Ptarmigan
Sandhill Crane
Semipaimated riover
Lesser bolden Plover
Black-bellied Plover
ilnidentified Plover
Lesser Yellowlegs
Ruddy Turnstone
Sanderling

Yukon Coast

Mackenzie Delta

Tuktoyaktuk Peninsula

Region Regian Region
L . ’ East of Nest of
Phillips  Blow Nackenzie Hendrickson Toker Hutchison Hutchison MNckinley  Russell
Bay iver Delta Island Ppint Bay Bay Bay Infet
(Site 7) (Site 6)  (Site 8) (Gite §)  (Site 9)  (Site 1)  (Site 4) _ (Site 3)  (Site 2)
on_off on_off on_ pff on_ off on_ off on_off on off on_off on_ off
2 47 t 3 | 3 ] ! i 14 3
1 2 L 2 L] 3 3 10 3 9 4
B 4 i 2 g 8 it 2
3 b b 2 502 3 I 12 2 3 4
53 lgg 3 3 B 8 2
95 2 15 %5 1 101 7 13
25 95 19
2 1 b 2 ! b
0 33 W ¥ &4 129 7 § 27 15 ng Y 11% 9{ Sé 18% b 5?
19 25 170 735 1- 14 2
i 25
§ - &
20 3 4 1 U 2 21 B 2 78
2 3 2 8
: 35
3 12 15 120 2 14 13
(:H] 23 3 11? 3 102 113 253
i -1 i
2 2 { 2 ' i
7 L
§ 2 27 4 2 2 4
& 3 Z
7 6] § 9 7 i 2
3 8 ' L3 § 2 13 3
| i0 ] 1
10 i i ] 3 |
2 3 § 3

. I
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Table 2. Continued.

: Yukon Coast _ Hackenzie Delta ’ Tuktoyaktuk Peninsula
; __Region ‘ Region Region
: o ' ‘ v o East of  -West of
Phillips  Blow Mackenzie ~Hendricksen Toker ~ Hutchison Hutchison Mckinley  Russell

ay River Delta Island Point Bay ay - Bay Inlet
(Gite 7)  (Site &)  (Site @)  (Site5)  (Site 9)  (Site y) (Sate d) (Site 3)  (Site 2)

on__off on_ pff “on__off ‘ on_off on_off on_off on_off on  off oo off

Seaipalmated/Baird’s 63 31 24 i 14 § 63 140 - 27 24 12 9 271 4 2 18
Sandpiper . , : '
Hhite~rulged Sandpiper { i
Pectoral Sandpiper - 28 3 109 54 & 7T WM
Dunlin . . : . ’ {
Lon?-hilled Dowi tcher .2 ' b
Stilt Sandeiper : 3
|
9
2

3 01 24 3 2 3 B &

Ndwne—X

Buff-breasted Sandpiper

Red Phalarnge o

Red-necked Phalarope 28 a8 10 I Lk

Shorebird spp. . 73 3 42 , &7

Parasitic Jaeger 3 i1 1 { .9 3 . :

Lnna—tailed Jaeger ' 2 . ' i , o : i

Unidentified Jaeger : : : 2
Glavcous Bull - { b 4 I 2 U 5 60 3 S | i 37 3 A 3
frctic Tern : 18 ' 3 2 1 7 4] 2 3 3 13 17 2
Coason Raven ' 14 i , | . i
Yellow Warbler i .

Hoary Redpoll ‘ 3} 1

Coanon Redpoll , 4 e
Unidentified Redpoll ‘ 7 4
Savannah Sparrow 16 14 ]

. fAmerican Tree Sparrow : :

. Fox Sparrow : l S . ,
Unidentified Sparrow 2 2 3 -4 - ‘ o
Lapland Longspur o 198 23 166 8 62 1 3 1.3 16 § o w29

. Smith’s Longspur. ‘ 2 o : ‘ { 2 .

Snow Buntina , o 2 : . o3 : 3
linidentified Passerine ’ : 2 , - T » 3 o 17

Total A28 329 433 297 223 1265 1460 474 221 116 450 524 360 760 260 4BS 149 6l
Hetres of Transect 7344 7683 16 250 3632 12 006 14 530 9969 17 984 14 374

™)
e
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Table 3. Nusher of birds observed in each of three regions surve
Beaufort Sea coast in sid-susaer of 1981 and 1982.

- 20 -

yed on the

Yukon Mackenzie Tuktoyaktuk Total

Coast Delta Peninsula

Sites Sites Sites All Sites

4 and 7 3 and 8 1,2.3.4,9

© on____ off on__off on off on off

Bird Species :
fArctic Loon 2 18 32 3 37 3 87
Red-throated Loon 2 1 b 8 26 10 43
Unidentified Loon 8 4 2 33 2 43
Tundra Swan 5 12 2 903 § 18 10 535
freater White-fronted Goose 33 93 g 134 280
Canada Goose 120 ' 120
Brant 118 330 118 330
Unidentified Boose 23 119 135
Mallard 2 1 13 1 17
Northern Pintail B 73 33 133 3218 393 458 579
Green-winged Teal 14 4 14
fmerican Wigeon 19 19 11 1% 130
Greater /Lesser Scaup i 25 2h
Common Eider 4 b 4 b
0ldsquaw 20 3 i 28 27 105 48 133
White-winger Scoter 7 10 17
tnidentified Scoter : 33 35
Red-breasted Herganser 3 14 164 17 164
Unidentified Duc 108 3 609 i M7
Rough-1egged Hawk 1 i
Peregrine Falcon i i { { 2
Snowy Owl 4 i 3 t 7
Rock Ptarmigan i1 i1
Gandhill Crang 4 2 3t 2 b 4 41
Sesipalmated Plover b 3 2 8 3
Lesser Golden Plover it 3 14 2 1 13 22
Black-hellied Plover - 5 g8 2 7 24 15
Unidentified Plover { 15 i 17
Lesser Yellowlegs 10- i 1 10 20 2
Ruddy Turnstone { 1
Sanderline 2 38 4 40 4
Gemipalwated/Baird's 87 42 17 144 120 4 288 277
Hh1te-rulged Sandpiper 1 7 7
Pectoral Bandpiper 137 9% . &0 73 34 74 33 A2
Bunlin ) i 1 17 1 18
an?-billed Dowitcher 2 b 4 b b
Stilt Sandgiper 3 2 03 42 2
Buff-breasted Sandpiper { i
Red Phalarnge { 3 4
Red-necked Phalarope B 11 B2 2 28 I 148 42
Shorehird spp 30 7 2 193 7 207 39 49
Parasitic Jaeger 3 12 b 10 b 23
Long-tailed Jaeger 2 1 3
Jaeger 5pg. 2 2
Blaucous Gull i 2 82 710 128 7 87
fArctic Tern 23 2 3 b2 7 104
Comson Raven 14 1 2 17
Yellow Warbler { i
Hoary Redpoll i 1
Cosmon Redpoll 4 4
Redpoll spp. 7 4 9 1 7 14
Gavannah Sparrow .30 8 7 10 48 7
Northern Tree Sparrow 2 2
Fox Gparrow 1 2 ' 1 2
Sparrow spp. 3 2 4 4 [ 13 h
Lapland Longspur 364 M4 I 4 241 31 &74 99
Emith’s Longspur 3 3 b
Snow Buntina 2 b 8
Unidentified Passerine 2 3 3 17 3 22
Hetres of Transect 19 027 19 882 68 863 107 772
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sites: four individuals at Russell Inlet (site 2); four individuals
east of Hutchison Bay (site 4); four individuals on Hendrickson
Island {(site 5); and four individuals at Ph1111ps Bay {(site 7}.

Loons, gulls, terns and jaegers were observed at each of the nine
sites (Table 2), but most -of the s1ght1ngs were off transect.
Glaucous gulls were relatively. abundant, partlcularly at Toker Paint
{site ), where a total of 96 were recorded.

Single . 51ght1ngs of peregrine falcons were made at Hutchxson Bay
{site 1)}, east of Hutchison Bay (site 4) and on the Mackenzie River
delta {site 8}, and one rough-legged hawk was recorded at Hutchison
Bay. Snowy owls were observed in each of the three regions (Table 2
and 3}.

The mnst abundant of the 16 species of shorebirds recorded were
semipalmated sandpipers, pectoral sandpipers and red-necked
phalarapes {Table 3). . Tagether these species comprised 75% of the on
transect sightings of shorebirds. Large numbers of shorebirds
totalling 1070 individuals were also recarded off transect during.the
study, particularly at Hendrickson Island (site 5}, where 363
sharebirds were sighted off transect (Table 2).

The lapland longspur was the most abundant of all bird species
recorded, comprising 88% of the passerine birds sighted, and 25% of
all birds seen on transect (Table 2)}. Savannah sparrows, comprising’
4% of the passerines sighted, were most abundant at the Yukon sites
(6 and 7} but were absent from the three eastern sites (2 to 4) an
the Tuktnyaktuk Peninsula {(Table 2}.

3.1.2 Bird densities
The density'index of each bird species was calculated foreeach

regian, using the on transect data only (Table 4). Since coastal
habitats tend to be linear, the dens1ty 1ndex is presented as -birds

per kilometre.

Table 4 indicates that lapland longspur densities were much higher
along the Yukon coast (19.1 birds/km) than in the ather two regions,
where densities of less than 4.0 birds/km were recorded. The Yukon
coast also harboured the highest densities of pectoral sandpipers
{7.2 birds/km) and semipalmated sandpipers (4.4 birds/km). In
contrast, the density of red-necked phalaropes was highest (4.1
bxrds/km) in the Mackenzie Delta region (Table 4). Table 4 shaws
that pintail were abundant in all three regions, although the
densities of most nther duck specxes were hxghest on the Tuktoyaktuk
Peninsula. .

Bird species were also grouped inte categories .{e.g. geese, ducks,
shorebirds) to give an averall. view of bird abundance on a regional
and site specific basis. Density indices of bird species groups are
presented, by s1te, in Table 3 and by region in Table 4. »
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Tahle 4. Density indices (birds/ks} of bird species in each of three regions I
surveved on the Beaufort Sea coast in aid-summer of 1981 and 1982
{based on "on transect” data onlyl. l
Density (birds/km}
Yuken Hackenzie Tuktoyaktuk ‘
Coast Delta Peninsula l
Sites Sites Sites A1l Bites
Bird Specigs 6 and 7 Sand 8 1,2,3.4,9
Arctic Loon 0. 11 0.04 0.03
Red-throated Loon 0.12 0.09
Unidentified Loon 0.03 0.92
Tundra Swan 0.21 0.10 0.06 0.09 :
Greater White-fronted Goose 0,12 0.07
Brant 4T .09
Hallard 0,01 0.01
Northern Pintail 4.20 2.67 4,72 4,25
Ereen-winged Teal 0.20 0.12
American Rigeon 2,83 1.82
Lesser Scaup 0.03 0,01 l
Unidentified Scaup : 0.36 0,23 _
Common Eider ' 0.21 0.04 -
0ldsquaw 1.05 0,03 0.39 0.43
Red-breasted Hereanser 0.14 0.20 0.13 ]
Unidentified Duc 0.07 0.03 :
Peregrine Falcon _ : 0.01. 0.0t
Snowy Owl . 0.03 0.01 :
Rack Ptarmigan ' 0.16 0.10
Sandhill Crane 0.10 0.03 0.04 .
Sesipalmated Plover 0.32 0,03 0.07 ]
Lesser Golden Plover 0.38 0.03 0.12 ' .
Black-bellied Plover 0.23 0,30 0.24
Lesser Yellowlegs 0.53 0.18 - 0.19
Ruddy Turnstone _ 0,01 0.01 ' :
Sanderling v 0.11 0.53 0.37
Semipalmated/Baird’'s Sandpiper 4,57 3.87 1.74 2.64 .
White-rusped Sandpiper 0.05 , 0.01
Pectoral Sandpiper , o T.20 3.02 0.52 2:16
Dunlin 0.03 0,25 0.17
Long-billed Dowitcher 0,30 0,04 ,
Stilt Sandgiper ) 0.13 0.57 0.39
Buff-breasted Sandpiper 0.04 0.01
Red Phalarage' 0.05 0.04 0.04
Red-necked halaruge 2.00 4.12 0.41 1.37 4
Unidentified Shorebird 1.38 - 0,10 0,10 0.36 v
Parasitic Jaeger 0.09 0.06
Glaucous Bull 0.26 0.10 1,02 0.71
Arctic Tern 0.10 0,07 0.06
"Hoary Redpoll ' 0.01 0.01
Cosson Redpoll | 0.2{ 0.04
Unidentified Redpoll 0.37 0.06
Savannah Sparrow 1.5B 0,40 0,13 0.43 l
Fox Sparrow 0.05 0.01 .
Unidentified Sparrow 0.26 0,20 0.09 . 0.14
Lapland Longspur 19.43 3.7 3,90 6:27
Gaith’s Longspur 0.16 ' 0.04 0.06
Snow Buqt§n3 0.11 0.09 0,07 :
Unidentified Passerine 0.11 0.04 0.03
Total 43,25 19,26 20.91 24,90
Hetres of Transeet 19 027 19 882 68 863 107 772 l
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Table 5. Dénsity indices (hirds/kui of bird species groups at each site surveyed on the Beaufort Sea coast
in mid-summer of 1981 and 1982 {based on “on transect® data onlyl.

: . Density - (birds/ka) o &
YUKON COAST . MACKENZIE DELTA = TUKTOYAKTUK PENINSULA
REGION : .~ REGION

REGION -
--Phillips  Blow  Mackenzie Hendrickson - -Toker Hutchison Hutchison McKinley  Russell
_ .- Bay: River ~ Delta . Island - - Point ay ay ay Inlet

Species Growp - - Bite 7~ Gite b  Site 8 Site § Site 9 ~_Gite 1 - Site 4 Bite 3 Gite 2
Loons - o 0.2 0.2. - 0.5 0.1 0.3
Swans 0.4 0.1 0l : 0.2
Geese . o : o _ _ . b.h 1.5 0.1 1.0
Ducks 4.0 7.9 2.8 2,2 2.2 16,9 2.3 2.3 0.4
Ptarmigan : . : 0.7 0.2
Cranes : 0.1 0.2

. Jaegers 0.1 0.3
Eul?s . 0.1 - 0.4 0.1 _ 3.0 0.2 0.1 0.2 0.2 |
Terns o o 0.1 ‘ o 0.1 0.3
Raptors . ) o o 03 _ : ‘ 0.1 _
Shorebirds . 178 16,8 60 - 3B.3 4.7 4.3 1.9 3.7 b.1
Passerines 3.9 20.9 4.4 o 3.3 3.9 2.4 1.9 b.8 1.9
Total 43.8 45.8 13.4 44,1 18,4 3.4 3h0 15.6 9.7

K Dist?ncg Su;veyed 9344 7683 16 250 - 3632 12 005 14 530 - 9949 17 984 14 374

aetres . o : L

Table 6. Density indices (birds/ka) of bird species groups in each of three
: regions surveyed on the Bedufort Sea coast in mid-summer of 1981 and-
1982 (based on “on transect® data onlyl. Co ’

~Tensity (birds/kal
Yukon  Wackenzie TukEoyaktuk

Coast Delta.  Peninsula =~

, Sites -  Sites Sites . All Sites

Species Group band7 - SandB 1,2,3,4.9 .

‘Loons : : 0.2 ‘ 0.2 R
- Buans ; 0.2 0.1 0.1 0l
Beese : A 1.8 1,2
Ducks o : T A | 8.8 7.4
Ptarmigan : : o 0.2 S 0.1
Cranes ‘ . - : 0.1 + SR
hﬁws . o 0.1 - 0.1
Bulls , 0.3 0.1 1,0 Ry
Terns N } L 0.1 - 0.1 0.1
Raptors . o - 0.1 + +

- Shorebirds . 16.9 A9 47 8.2 .
Passerines 22,0 4,2 3.9 1.2
Total R - 46,3 - 1,3 0.9 24,9
Metres of Transect : 19 027 19882 4B B63 107 7

+'Less than .05 birds/km but greater than 0.00 birds/ke.
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On a regional basis, the Tuktoyaktuk Peninsula yielded the highest
duck density (8.8 ducks/km), while the Mackenzie Delta had the lowest
density (2.7 ducks/km, Table 6). Duck densities were particularly
high at sites 1 (Hutchison Bay) and 4 (east of Hutchison Bay), where
densities of 16.9 and 2Z9.3 ducks/km, respectively, were recorded
(Table 8).

Hendrickson Island (site 5) had a much greater density of shorebirds
(38.3 birds/km) than any other site (Table 3). The Yukon Coast
region had a moderately high shorebird density (16.9 birds/km), while
the Tuktoyaktuk Peninsula had a relatively low density (4.7 birds/km,
Table 4).

Fasserine bird densities were by far the highest in the Yukon coast
region, where 22 birds/km were recorded. In comparison, the
Mackenzie Delta and Tuktoyaktuk Peninsula regions had very low .
passerine densities of 4.2 and 3.9 birds/km respectively (Table 6).

The densities of the other species groups were generally very low.
Gull and loon densities were highest (5.0 and 0.3 birds/km
respectively) at Toker Point (site 9). Goose densities were highest
(.6 birds/km) at Hutchison Bay (site 1) (Table 35).

3.2 Habitat analysis
3.2.1 Classification of habitats

In classifying the habitats, only general features of Lhe vegetation
were used and plant species composition was estimated visually.
Including ponded habitats, a total of 18 habitat types were
recognized. The habitat type of each transect section is indicated
in Figures 3 to 11. A key to the habitat classification used is
given in Table 7.

3.2.2 Plant species composition of habitats

Approximately 130 species (including subspecies) of vascular plants
were recorded. The plant species recorded in each habitat are shown
in Appendix B, and the plants which were dominant .or fregquent are
indicated. Appendix C gives species list of the plants recorded at
each site, with the sites.arranged in order from west to east. The
plant specimens collected are housed in either one of the following
two herbaria located in Ottawa, Ontario: the herbariun of the
National Museums of Natural Sciences, Mational Museums of Canada
(CAN)3 or the herbarium of the Biosystematics Research Institute,
Agriculture Canada (DAO). '
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Table 7. Key to the classification of habitat types identified in the study.

. Habitat situated along beach of SER CDASt.sessscssscsrsserresveraraasa?
2, Huaus or Aud DBACR..viriesvrnssrsnnessssursnarsnsessanasnnsssesened

3. Vegetation cover B0L or ROrB...isisaniciasssccnsasssasesnnsas
sertererseessssnensessnanensenssCoastal Tundra Vegetation (CTV)
3. Vegetation caver less than 0%...cuieeiinsniniisnnassansannansd

4, Vegetation cover 13 to S8 viviviniiiianiinaon,
..,.................Cnastal Tundra Sparsely Vegetated {CT5)

4, Vegetation cover 104 or 1ESS.iaiiiaseicsinsesseiesnsseness
virsniniaaessaeessssssenssOoastal Mudflat Unvegetated (CHDY
2. Band or gravel beatheecssissvarsnesnestssissnearnsassasirnennsnasld
3. Band beath.vsvciciiiiniiriiia st seaadb

&, Vegetation cover &0% or more..Coastal Sand Vegetation {CSV)
6. Vegetation cover 1ess than &0%.i.vivsrisssirsnnsassiarannid

7. Vegetation cover 13 to F 7 S P PN T
cessrassensseseensCoastal Sand Sparsely Vegetated (CS8)

" Vegetation cover 104 or 185S.casssscecnsasnsnsnsnsnens
visssssesesessssasssaass.C0astal Sand Unvegetated (C50)

G, Gravel beach with driftwond.ciisicicciinininiciiiinincinia,
srssraeserncrsaaersanannsanaCoastal Gravel With Driftwood (CBD)
{. Habitat situated inland from beach....cissvisscrasnasrninnesnsnsasnaeaB
8. Monocots dominant..se.ssessesurisvarernsnssesensersnssesavansnanssd
9. Vegetation cover 60X or BOrEBicivessvecrcernsnnrsscarsansnenesil
£0. Polygons absentsissssvsssesesnressssssnnsnsnsasesssassentl

11, Upland vegetation (dry to @ESic)essessiscexraseresss

" wasssessessnens Inland Nonocot Upland Vegetation (INU)

11, Lowland vegetation {wet to wet-mesiC)iviiicasinenans

" wessaseescseesInland Monocot Lowland Vegetation (IML)

10. Polygons present..sesessisas.Inland Monocot Polygons (IMP)

- 9. Vegetation cover 15 t0 S8 iiiivesssssrnascasnsessarssnsnansas
vesrsesssavasesaassaeess Inland Monocot Sparsely Vegetated (IMS)

8. ODwarf shrub and heath doainant..esviiiesssssssssennssanisssnessnes
tirssrsennennssanesiniland Dwarf Shrub-Heath Upland Vegetation (IDU)

Note: The habitat cataan1es identified above can also have numerpus ponds
present. In such cases the designation "-w" would he added to the type
designation. For exasple; Coastal Mudflat Unvegetated With Nuserous Ponds
{CNO-W). " : o
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Several species had widespread distribution, and were present or
dominant in a variety of lowland habitats. These include the sedges
Carex aguatalis, C, rariflora, €., saxatilis and C. subspathacea, and
the grasses Dupontia fisheri, Elymus arenarius and Puccipellia spp.
On sparsely vegetated sand coasts, lyme grass (Elymus areparius) was
the most. frequently recorded species. Dwarf willows {(Salix spp.)
were also common in lowland habitat, notably Saliy arctica, 5.
fuscescens and S, pgvalifolia.

Upland monocot habitats were usually dominated by tussock forming
cotton grasses (mostly Eriophorum vagipatum) or by lyme grass (Elymus
arenarius). In upland dwarf shrub-heath habitats, dwarf birch
(Betula glandulosa), willow (8alix glauca), Labrador tea (Ledum
palustre}) and crowberry {(Empetrum pigrum) were most abundant.

3:.2.3 Bird habitat preferences

The densities of bird species groups in each of the 18 hahitat types
are indicated in Table 8. The habitats have also been grouped into
four categories (Ponded Lowland Habitat, Lowland Habitats with Few
Ponds, Sparsely Vegetated Lowland Habitats, Upland Habitats), as
-shown in Table 8 and the densities of bird species in each of these
groups is presented in Table 9.

The ponded lowland habitats all had relatively high bird densities,
averaging 54.1 birds/km (Table 8) and the greatest species richness
(Table 9). Coastal vegetated habitats with numerous ponds (Coastal
Sand Vegetation With Ponds and Coastal Tundra Vegetation with Ponds!
harboured the highest densities of ducks (353.2 and 24.2 birds/km,
respectively) (Table 8), both pintail and wigeon being the most
common. Pintail densities were 2.64 birds/km on sand coasts and 6.92
birds/km on humus coasts while the density of wigeon was 7.53
birds/km on humus coasts (Table 10),

These habitats also harboured the highest densities of geese (35.7
and 2.6 birds/km, respectively) (Table 8). Brant were especially
abundant with 2,18 and 1.82 birds/km on sand coasts and humus coasts
respectively (Table 10).

Shorebird densities were also highest in ponded lowlands (Table 8),
averaging 20.4 birds/km. Semipalmated/Bairds and pectoral sandpipers
were the most common with densities of 7.09 and 4.4% birds/km on
ponded lowland habitats respectively (Table 9). However, shorebirds,
particularly pectoral sandpipers, red-necked phalarope and to a
lesser extent semipalmated/Baird’s sandpipers favoured the inland
habitats (Table 10), Inland Monocot Polygons with Numerous Ponds and
Inland Monocot Uplands with Numerous Pond, had shorebird densities of
38.9 and 31.0 birds/km, respectively (Table 8).

Lowland habitats with few ponds had lower densities of birds,
averaging 14.2 birds/km. As indicated in Table 8, the density of




o7 -

geese, ducks, shorebirds and pasaerihea were considerably lower in
this habhitat group compared to ponded habitats.

Sparsely vegetated lowland habitats were generally the lowest in
total bird density, averaging 7.7 bhirds/km (Table 8). This was
particularly true of Coastal Tundra Sparsely Vegetated and Inland
Monocot Sparsely Vegetated habitats which had total bird densities of
{.8 and 2,2 birds/km, respectively. Coastal Sand Unvegetated Hahitat
harboured a relatively high glaucous gull density (4.7 gulls/km), but
other birds were scarce in this habitat. The transect length ‘
represented by Coastal Mudflat Unvegetated was low, with only 1128 m,
but the results suggest moderate shorebird (semipalmated/Baird’s
sandpiper being the most ahundant} and duck (pintail being the most
abundant) densities in this habitat, each with 4.2 birds/km. Coastal
Gravel Beach with Driftwood harboured the highest passerine density
(12.1 birds/km) (mainly Lapland Longspurs) of the sparsely vegetated
habitats (Tables 8 and 10} . : » '

The upland habitats were variable in bird density, and averaged 20.7
hirds/km (Table 8). Monocot dominated uplands (Inland Monocot
Uplands) had a very high passerine density of 3B.5 birds/km, compared
to dwarf shrub-heath dominated uplands (Inland Dwarf Shrub-Heath
Upland Vegetation and Inland Dwarf Shrub-Heath Upland Vegetation With
Numerous Ponds), where passerine densities were less than 5.0
birds/km. Lapland longspurs showed a definite preference for upland.
habitat, whereas savannah sparrows were about equally ahundant in all
four habitat categories (Table 9). '

~ Several species groups were recnrded in+requen£1y on transect, and

the numbers observed are not adequate for detailed habitat analysis.
Only 15 loons were recorded on the transects. Low densities of

~tundra swans, sandhill cranes and arctic terns were recorded, all.in

well-vegetated lowland habitats. Rock ptarmigan were noted only in
Inland Dwarf Shrub-Heath Upland Vegetation and in Coastal ‘Band
parsely Vegetated Habitat. Only two raptors, one peregrine falcon
and one snowy owl, were ohserved on transect (Tables 3 and 8).




Tabte 8. Density indices (birds/ka) of bird species groups in each of eighteen habitat types and in four grouped habitat types surveyed
along the Beaufort Sea coast in mid-susmer of 1981 and 1982,

Density (Birds/kal#

Habitat Type Dista?cetSurgeyed Loons Swans Geese Ducks Ptarmigan Cranes Jaegers Gulls Terns Raptors Sharebirds Passerines Total
aptres

Ponded Lowland Habitats:

Loastal Tundra 18 285 0.2 0.2 2,6 A2 0.4 0.1 0.3 0.3 14.4 10.4 92.8
Vegetation - Ponded.
Coastal Tundra Sparsely 417 . 12,0 16.8 334
Vegetated - Ponded. : .
Coastal Sand Vegetation 1959 3.7 352 b1 4,4 BL.7
_ ~ Ponded .
2 : Inland Manocot Lowland 8776 0.2 9.6 0.4 0.1 3.0 10.5 3.4
. Vegetation - Ponded. .
;: Inland Nonocot Polygons 2548 23 23 A3 ‘ 0.4 38.9 7.0 95,3
; ~ Ponded. » i
Total 32 005 0.3 0.4 3.8 18.9 0.1 0.1 0.2 0.2 + 20.4 10.0 M. .
. Lowland Habitats with tew ' i
\ Ponds:
Coastal Tundra Vegetation = 441 0.2 L 02 ‘ 5.2 2.5 9.3
Coastal Sand Vegetation 6274 0.5 0.3 1.0 © 0.2 0.3 . 5.9 4,8 12.9
Inland Monacot Lowland 18 701 0.1 4.9 0.1 0.4 %0 8.3 16.7
Vegetation : _
Inland Manacot Polygons 2191 0.5 A 14 3.0 6.8

Total 31 567 + 0.2 0.1 3.2 0.1 6.1 0.1 0. 2.0 5.9 142




Table 8. Continued.

ﬂen51ty {Birds/km}¥

Habitat Type ' Dlsta?cetSurgeyed Loons  Swans Beese Ducks Ptarlagan Cranes Jaegers 6Hulls Terns Raptnrs Shnreblrds Passerines Total
- : setres

Sparsely Vegetated Lowland

Habitats: )
Coastal Tundra Sparsely 1651 ‘ , ' : 1.8 1.8
Vegetated - : _
Coastal Sand Sparsely 16 331 : 2.0 - 0.2 - 2.2 .9 20 - B4
VYegetated ‘ o :
Coastal Sand Unvegetated 549 T2 05 ‘N 0.4 5.8
Coastal Wedflat - 1128 k2 E 1.8 1.8 | b2 0.9 1.8
“Unvegetated - -, - ’ ’ : - ) L . . .
Coastal Gravel with 2235 ‘ ' . , 1.3 SR Y SRR S R X
Driftwood ' . o ‘ S , A
Inland Honocot Sparsely a3 , ' K : ' ’ 2.0 : 2.2
Vegetated ‘ : : K o : : '
Total - . 31 207 o + 14 0.1 00 2.2 2.0 2,0 7.7

UMaMlhhta? ' ' ;
Inland Hondcot Upland 4990 , e 0.8 3.5 40.3
Vegetation ' ' o o . '
Inland Dwarf Shrub- Heath X 0.9 2.0 0.3 0.3 0.9 4.4 2.0
Upland Vegetation _ . B S
Inland Dwarf Shrub-Heath 4527, - 1.1 S % S ' 1.3 2.2 8.0
Upland Vegetation - Ponded. o i ' _ : ]

~ Total o 12 970 e 0.4 ‘ | 1.8 . 0.5 S 0.1 0.1 1.0 16.8 20.7

¥ Pased on "on transect” data on Iy..
+ Present in less than 0.1 but greater than 0.0 birds/ka densities. -
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Table 9. Densitz indices (birds/km) of bird species in each of four grouped
?ggita dt¥ggg surveyed on the Beaufort Sea coast in mid-summer of
an a

Density (birds/km)*

Lowiand Habitalis Upland
Habitats

‘ Numerous Few Sparsely
Bird Species Ponds Ponds egetated

frctic Loon
Red-throated Loon
Unidentified Loon
Tundra Swan
Greater White-fronted Goose
Brant
Mallard
Morthern Pintail
Green-winged Teal
American Wigeon
Unidentified Scaup
Common Eider
Oldsquaw
Red-breasted Merganser
Unidentified Duc
Peregrine Falcon 0.08
Snowy Owl :
Rock Ptarmigan
Semipalmated Plover A 0.03
Lesser Golden Plover ,
Black~bellied Plover 0.03
Lesser Yellowlegs
Ruddy Turnstone 0, 0:
Sanderlin 0.73

1.17

0,391 0.23
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Semipalmaged/Baird‘s Sandpiper
Whlte—rumged Sandpiper
Pectoral Sandpiper

Dunlin ‘
Lon?-billed Dowitcher
8tilt Sandpiper
Buff-breasted Sandpiper
Red Phalaroge
Red-necked Phalarope
Unidentified Shorebird
Parasitic Jaeger
Glaucous Gull

Arctic Tern

Hoary Redpoll

Common Redpoll
Unidentified Redpoll
Savannah Sparrow

Fox Bparrow
Unidentified Sparrow
Lapland Longspur
Smith's Longspur

Snow Buntin

Unidentified Passerine 0.06

Total 54.09 14.22
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*#Based on "on transect" data only.
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Table 10. Density indices (birds/km) of bird species in sand coast, humus
toast apd inland habitat types surveyed on. the Beaufort éea
©-coast in mid-summer of 1981 and 1982.

' l _ - Density (birds/kml*x
o ¥ Sand + Humus  AIl Coastal A1l TInland
I . Bird Bpecies .- Coast Coast Habitats Habitats
. Arctic Loon o ‘ : - 0.08 0.03 Q.06
B Red-throated Loon S ) 0,20
S Unidentified Loon. ‘ Q.08 . 0.03 :
- Tundra 8wan = : \ - 0.09 0,13 - 0.12 0.04
. Greater White-fronted Goose _ 0.064 ' , 0.03 - 0.12
G " Brant o ' 2.18 1.82 2,02 :
o Mallard . ) : 0.04 0.02 .
: Northern Pintail , : 2. 64 b£.92 4,34 39
l Green-winged Teal 012 0,17 0.15 0.10
o American Wigeon 7.393 3.34 0.02
. Unidentified Scaup’ 0.97 0.43 0.02
U Common Eider - ‘ 0.08
- Oldsquaw o o . . 1.78 0.79 0.04
S Red-breasted Merganser e Q.40 0.04 0,24 0.04
- Unidentified Duck .- T 0,22 - 0.08 0.17 '
", Peregrine Falcon - ' Q.02
o Snowy Owl | ) : 0.02
o Rock Ptarmigan - : ‘ o 0.12 0.07 0.14
N Sandhill Crane - ‘ - 0,08 0.03 .- 0,04
D Semipalmated Plover - 0.22 0.04 G.14 -
L : Lesser Golden Plover ) _ 0,33 0.13 . 0,08
. Black-bellied Plover - - 0,03 © 0,89 0.41 0.04
I Lesser Yellowlegs o 0.13 0.31 0,22 .14
Y Ruddy Turnstone . o 0.03 - 0.02 o
o Banﬂerling : 0,84 0.44 Q.68 ' i
i Semipalmated/Baird’'s Sandpiper S 0.710 4.29 2.29 3.00
:‘ White-rumped Sandpiper . 0.04 0.02 ‘
s : Pectoral Sandpiper 0.13 1.74 0.84 - 3.71
. Dunlin, R . - 0. 66 0.29 8.02
o ‘ Lon?—h1lled Dowitcher - ‘ . : : N ' 0.12
Stilt Sandgiper ' : . 0.34 0.81 0.55 ‘ 0.20
y l Buff-breasted Sandpiper ' : 0.04 - 0.02
' . Red Phalaroge : - : _ 0.08
Y i Red-necked Phalarope 0.3 1.00 0.41 2,27
s Unidentified Shorebird 0,03 1.0 0.46 0.2
- © Parasitic Jasger f . oo 0003 0.13 0.09 . ’ 0.02
_ Glaucous Gull C 2,09 0.31 1,30 - 0.02
: Arctic Tern _ ‘ . o 0.19 0.09 0.04
C Hoary Redpoll - o ) S o : 0.02
g Common Redpoll C ) - . _ 0.08
- : Unidentified Redpoll E 0.09 S : 0.05 ' 0.08
: : Savannah Sparrow : 0.40 0.13 0,29 0.41
: ' Fox Sparrow : 0,02
oL Unidentified Sparrows Q.08 0.01 0.26
Lapland Longspur 2,15 7.84 4,67 .21
o §mith’'s Longspur 0.09 0,08 ©0.09 0.02
Snow Buntin 0.12 .12 - 0.12 0.02
: Unidentified Passerine 0.12 © 0,07
. ' Total . ‘ 13.86 - 40,22 25,53 24,27
‘ Distance Surveyed (m) . - 32 548 23 882 a8 430 49 319
I *#% Based on "on transect" data only.
- ¥ Also includes Coastal Gravel with Driftwood Habitats.
l + Also includes Coastal Mudflats Unvegetated Habitats.



4,0 DISCUSSION
4,1 Factors Affecting Bird Habifat Utilizatinn
4.1.1 FPonds and lakes

The abundance of ponds and lakes was a major factor governing bird.
distribution in lowland habitats. In the present study, waterfoul
were approximately six times more numerous and shorebirds were four
times more numerous in ponded lowlands compared to lowlands with few
ponds (Table 8). ' ‘

The importance of thig habitat factor is supported by Mclaren et al,
{1977), who guantified the abundance and extent of waterbodies during
‘ground transects in the Rasmussen Lowlands, Keewatin District,
Northwest Territories, and found a significant positive correlation
between percentage cover of waterbodies and the densities of
shorebirds and waterfowl,

Inland Monocot Polygons With Numerous Ponds harbours the highest
shorebird density (38.9 birds/km) in the study area (Table 8). This
habitat was distinctly evident on fopographic maps (1:50 000 scale),
appearing as a somewhal circular pattern of numerous small ponds. It
was encountered twice on the transects: on Hendrick&on Island, site
9, transect 9 (Figure 7) and at Toker Point, site 9, transect 28
(Figure 11). The presence of ponds in the other habitat types was
algo usually discernible from 1:50 000 gscale topographic maps. In
some cases, however, the ponds were very small, and visible only on
large scale aerial photographs or during the ground census.

4.,1.2 Percentage cover of the vegetation

Vegetation cover also appears to strdngly influence bird abundance.
In general, sparsely vegetated habitats had very low dengities of
birds compared to vegetated habitats (Table 8). Possible exceptions
to this general trend are Coastal Mudflatg Unvegetated and Coastal
Gravel With Driftwood habitats, both of which harboured moderate
bird densities of about 17 birds/km (Tahle 8). This factor is
difficult to quantify on coastal transects, for at low tide, large
areas of unvegetated mud or sand flats are exuposed that would not be’
accessable during high tide.

4.1.3 Coastal habitat types

Coastal habitats are of particular importance in the present study,
since they would be most vulnerable to the effects of an offshore oil
gpill. Tables 10 and 11 summarize the bird densities in two cate-
gories of coastal habitat types: a) sand coast habitats (including
one gravel coast habitat) comprised of Coastal Sand Vegetation with
Ponds, Coastal Sand VYegetation, Coastal Sand Sparsely Vegetated,
Coastal Sand Unvegetated and Coastal Bravel With Driftwood; and




b} humus coast habitats (including one mudflat habitat), comprised of
Coastal Tundra Vegetated With. Numerous Ponds, Coastal Tundra Sparsely
Vegetated With Numerous Ponds, Coastal Tundra Sparsely Vegetated,
Coastal Tundra Vegetation and Coastal Mudflat Unvegetated. Rird
densities of inland habitats are also shown for comparison. The
densities are given by bird species in Table 10 and by bird species
group in Table 1i.

~ Table 1l. Density indices (birds/km) of bird species groups in sand

coast, humus coast and inland habitat types surveyed on the
Beaufort Sea coast in mid-summer of 1981 and 1982,

Densi{y (birds/km)*

~ % Band ¥ Humus All Coastal All Inland

Species Group _Coast Coast Habitats ‘Habitats . -
Loons . ‘ : 0.2 - 0.1 0.3
Swans 0.1 0.2 0.1 0.1
Geese 2.2 1.8 2.1 0.1
Ducks - ' B 3.4 17.8 9.7 4.2 .
Rtarmigan Q.1 : 0.1 0.1
Cranes ‘ . 0.1 + +
Jaegers + 0.2 0,1 +
Gulls . 2.1 0.3 1.3 +
Terns 0.2 0.1 + .
Raptors : ' : +
Shorebirds ‘ Coe - 2.8 11.4 8.7 10.0
Fasserines . - 3.0 8.2 2.3 7.3
Totals o 13,9 40, 2 - 25.9 - 24,3
Distance Surveyed (m) 32 548 23 B8z 38 430 49 319 .

+ Less than 0.05 but greater than 0.00 birds/km.

* Also includes one Coastal Gravel with Driftwood Habitat.
¥ Also includes one Coastal Mudflats Unvegetated Habitat,
# Based on "on transect" data only.

The results in Table 10 and {1 1nd1cate that humus cnasts receive a
much heavier bird use than sand coasts. However, this is merely a
reflection of the level of vegetation each of these coastal types
possess., Table 8 indicates that of the transect sections (habitat
types) representing humus coastlines, 22 684 metres were well .
vegetated and 3194 metres were unvegetated to sparsely vegetated. Of.
the transect sections representing sand coastlines, Table 8 indicates
that 8233 metres were well vegetated and 24 315 metres were
unvegetated to sparsely vegetated. Thus, sand coast transect
sections were 75% unvegetated to sparsely vegetated and 25% vegetated
while humus coasts transect sections were 12% unvegetated to sparsely
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vegetated and 88% vegetated. Thus, the data also indicated that
vegetated coastal habitats are more heavily used by birds than
unvegetated coastal hahitats,

Total bird density on humus coasts (40.2 birds/km) was about three
times higher than on sand coasts (13.9 birds/km, Table 11). This
trend was constant for ducks and passerines. Shorebird densities
were also highest on humus coasts (Table 11), but therp was
considerable variation in habitat preference by species. The
densities of semipalmated and Baird’s sandpipers, pectoral
sandpipers, red-necked phalaropes, dunlins and stilt sandpipers were
higher on humus coasts; but seyeral of the uncommon species, such as
sanderlings, semipalmated plovers and ruddy turnstones apparently
preferred sand coasts (Table 10).

Glaucous gulls showed a distinct preference for sand cpastal habitats
(Table 10), particularly unvegetated and sparsely vegetated sand
beaches (Copastal Sand Unvegetated and Coastal Sand Sparsely
Vegetated, Table 8)., The number of observations of loons, geese,
cranes, raptors, jaegers and terns were insufficient to determine
relative habitat preferences of these birds for sand or humus

coasts. The inland habitats surveyed supported a density of total
birds (24.3 birds/km) that was similar to the density in coastal
habitats (25.5 birds/km, Table 11), Ducks and geese, notably brant,
American wigeon, scaup spp., red-breasted Merganser, and oldsquaw,
were recorded at much higher densities in coastal habitats (Tables 10
and 11). In contrast, the densities of shorebirds and passerines,
particularly pectoral sandpipers, red-necked phalaropes and lapland
longspurs, were greatest inland (Tables 10 and 11). '

4.1.4 HMoisture

The moisture regime of habitats is reflected by their slassification
as either "lowland"” or "upland". Lowland habitats were generally wet
or wet mesic.

Passerines were the dominant bird group in upland habifats, and one
species, the lapland longspur, accounted for 77% of all birds sighted
{Tables 8 and 9). Lowland habitats harbour much more diverse bird
communities, with higher densities of waterfowl and shorebirds

{Table 8).

4,1,5 Plant species composition

General vegetation type and total percentage cover of the vegetation
were important habitat features,; but there was no discernible
evidence that vascular plant species composition per sg affects bird
species composition and abundance. For example, both sections 1| and
2 of Transect 20, at site B on the Mackenzie River delfa, were
dominated by the sedge (Carex aguatilis) and the grass (Dupgntia
fisheri), but bird densities within these two transect sections were
dramatically different. 1In section 1, which was 704 m in length,
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only two red-necked phalaropes were recorded, giving a total bird
density of 2.8 birds/km; while in Bection 2, which was 1292 m in
length, 53 red-necked phalaropes, 6 other shorebirds, 33 pintail and
two passerines, yielding a much higher total bird density of 72.8
birds/km. In this . instance, the difference was related to the
percentage cover of the vegetation (50-60% in section 1 100% in
section 2) rather than plant species composition. A multi-variate
analysis of bird habitat relationships by McLaren et al. (1976) in
the Keewatin D1str1ct, Northwest Territories resulted in similar

'cunclus1uns.

4.1.6 Vascular Plants of Restricted Range

The fuliuwing notable vascular plants which have a restricted range
within the Northwest Territories (Cody 1979) were collected during
this study. 0On Hendrickson Island (site S5): the daisy (Chrysanthemum

arcticum); the grasses (Arctagrostis latifplia ssp. nahanniensis and
Calamagrostis deschampsioides); the primrose (Primula borealis); the
cingfoils (Potentilla ggedii and P. rubricaulis); and the willow
(Salix ovalifelia var. arctelitoralis) were collected. 0On the
Mackenzie River delta (site 8), the grass (Puccinellia agrostoidea)
and the willow (Balix ogvalifplia var. arctolitoralis) were
collected., Thrift (Armeria maritima) was collected at Toker Point
(site 9). '

The following plants collected during the study in the Yukon have a
rare status (Douglas et al. 1981): the sedges (Carex glareosa ssp.
glarepsa var. amphigena and C. rariflora), and the willows (Salix
fuscescens and §. ovalifolia var.4arctulifuralis), collected at both
the Blow River and Phillips Bay (sites & and 7); the seabeach’
sandwort (Honckenya peploides) and the saxifrage (Saxifraga foliosa),
collected at Blow River (site )3 and the sedge (Carex chordorrhiza)
and the willow (Salix ovalifolia var. ovalifplia), collected at
Phillips Bay (site 7). Waterwort (Elatine triandra), collected at
the BRlow River (site &), represents a new record for the Yukon
Territory., This is the most northerly known record for this species
in North America (Cody 1980). The location of this record, relative
to the previously known distribution of Elatine triandra is shown in
Figure 12, There are a number of possibilities which could explain
how this apparent disjunct occurred: 1) the species is very .
inconspicuous and therefore has simply been overlooked; 2) the seeds
were eaten by waterfowl, geese or swans and transported to the areaj
or 3) the plant was introduced by man. The latter option seems the
most unlikely considering the present and past lack of activity in
the area which wuuld be associated with other knawn site lncat1ans of
this species. .

The collection numbers and habitat types for all of the above species
are indicated in Appendices B and C.



® Existing record

¥ New record

From Porsild & Cody (1980)

Figure 12. Location of Elatine triandra collected during the present
study in relation to other Canadian records.




4,2 BRird distribution and abundance
4,2.1 Swans

Tundra swans were recorded infrequently on transect, but more than
00 were observed off transect on the outer Mackenzie River delta, at
site 8, in monocot lowland habitats (Inland Monocot Lowland
Vegetation and Inland Monocot Lowland Vegetation With Numeraus Ponds)
(Table 2). Gite 8 falls within one of the areas designated as
important to birds by Barry and Barry (1982), and this area is known
to harbour a breeding population of approximately 300 -swans and 500
to 1000 non-breeding swans. The location of site 8 is also within
the portion of the outer Mackenzie River delta that has been mapped
by Slaney and Co. (1974) as receiving a high degree of use by nesting
and moulting swans. o

Although few swans were recorded during the ground surveys on the
Tuktoyaktuk Peninsula and on the Yukon coast (Table 3), substantial
numbers have been reported at specific locations within these
regions. An estimated 150 nesting swans and -several hundred non
breeding swans utilize the coastal marshes of Shoalwater Bay, Y.T.
(T. Barry, pers. ohserv. 19358-1982y cited in Dickson et al. 1983} and
up to 79 swans were recorded by Scott-Brown gt al. (1981) in a lagoon
system south of McKinley Bay on the Tuktoyaktuk Peninsula.

The present study provides little data on the habitat preferences of
swans, but other studies have indicated the importance of large ponds
and lakes to swans (Derksen et al. 1981). -On the Mackenzie River
delta, breeding and moulting swans use upland lakes as well as ponded
lowland tundra and river channels (Slaney and Co. 1974).

4.2.2 GBGeese

Geese preferred well-vegetated lowland habitats with numerous ponds
{Coastal Sand Vegetation With Mumerous Ponds, Coastal Tundra
Vegetation With Numerous Ponds and Inland Monocot Polygons With
Numerous Ponds) (Table 8), although the data are limited, because
geese were encountered infrequently on the transects.

The white-fronted goose is the most abundant nesting goose species
along the Beaufort Sea coast (Koski 1981), Substantial concentrations
of this species were sighted in each of the three regions, totalling
388 individuals, although the majority of these were non-breeders.
8ince only eight of the white-fronted geese were on transect, the
habitat preference cannot be determined from the analysis presented
in Table 9 and 10. However, an examination of the off transect data
suggests a preference of this species for monocot dominated habitats,
both upland and ‘lowland, where lakes, ponds ar streams are present.
Major off transect observations included: 53 white-fronted geese of
which 30 were young on the bank of a lake in Inland Monocot Uplands
at Phillips Bay (site 7}; 59 adults on a lake in Inland Monocot
Lowland Vegetation With Numerous Ponds on the Mackenzie River delta



{site 8); and 50 adults near a river in Inland Monocot Lowland
Vegetation at McKinley Bay (site 3). Additional information is
provided by S8laney et al. (1974), who report that the white-fronted
goose is non-colonial,y and in the Mackenzie Delta region, often
breeds in upland habitats that are adjacent to sedge lowlands and
river channels.

Brant were observed mainly in well-vegetated sand or tundra coast
habitats with numerous ponds (Tables 9 and 10). This gbservation is
consistent with the results of 8earing et al. (1975), who noted that
brant were "notably rare" on freshwater lakes situated inland from
the Beaufort Sea coast. In the present study, brant were recorded
only on the Tuktoyaktuk Peninsula, at the four sites east of Toker

Foint (Table 2, Figure 2). Despite the absence of brant sightings in

the western portion of the study area it should be noted that brant
breed near the coast throughout the Beaufort Sea coast region (Koski
and Tull 1981). S8mall numbers of brant nest at scattered locations
on barrier islands in Mackenzie Bay and on the outer Mackenzie River
delta (Barry and Barry 1982; Slaney and Co. 1974). Vegetated flats
and lagoons in the Herschel Island area of the Yukon coast are used
by an estimated 26 000 brant in early September {(Barry and Barry
1982).

Canada geese occur in low numbers in the Mackenzie River delta and
along the Beaufort Sea coast (Koski and Tull, 1981). $laney and Co.
{1974) reported that the summer population of Canada geese in their
study area, which encompassed most of the outer Mackenzie River
delta, “probably did not exceed 150 individuals®. Hentce, the record
of 120 Canada geese off transect at site 8 (Mackenzie Delta) in the
present study may be significant.

Snow geese are abundant in the regiun;(Kuski and Tull, 1981) but have

a very localized nesting distribution, which accounts for their
absence from the transects on the present study. @A group of four
islands sputh of Kendall Island on the outer Mackenzie River delta
supports a breeding population of up to 8000 8Bnow Geese (Barry and
Barry 1982). : '

4.2.3 Ducks

The habitats most heavily utilized by ducks were ponded lowlands
along the coast (Coastal BSand Vegetation With MNumerous Ponds and
Coastal Tundra Vegetation With Numerous Ponds), but ponded habitats
inland (Inland Monocot Lowlands With Numerous Ponds, Inland Monocot
Polygons With Numerous Ponds and Inland Dwarf Shrub-Heath Upland
Vegetation With Numerous Ponds), unponded lowlands (Inland Monocot
Lowlands) and Coastal Mudflats Unvegetated also harboured low to
moderate densities of ducks (Table 8). Ducks were most abundant on
the Tuktoyaktuk Peninsula (Tables 3 and 4).
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Four species of dabbling ducks {northern pintail, American wigean,
green-winged teal and mallard), and at least five species of diving:
ducks (oldsquaw, common eider, scaup spp., white-winged scoter and
red-breasted merganser) were recorded. Dabbling ducks, particularly
the northern pintail, were . abundant at all nine sites surveyed

{Table 2) and putnumbered diving ducks in each of the three regions.
A total of 1419 dabbling ducks, which includes 1057 northern pintail,
were recorded on and off transect during the study, whereas only 450
diving ducks were sighted (Table 3}.

In contrast, Searing et al., (1%71) commented on the "low numbers of
dabbling ducks" in the Beaufort Sea region, and stated that Pintail
are "generally restricted to the eastern portion of the Beaufort Sea
to the Mackenzie Delta," Other studies indicate that diving ducks,
particularly, oldsquaw, scaup spp, and scoter spp., are relatively
more numerous than dabblers throughout the Beaufort Sea coast region
(Gollop and Richardson 1974; Gollop and Davis 1974; Slaney and Co.
19743 Cornish and Allen 19833 Karasiuk and Boothroyd 19783; o
Scott-Brown et al. 1981}, Diving ducks are typically concentrated in :

bays off-shore (Scott-EBrown et al. 1981) or on upland lakes (Slaney
and Co. 1974), and this may account for the relatively low numbers -
ghserved in the present study, since all of the transects were in

terrestrial habitats within 2.0 kilometres of the coast.

n 25 July 1982, a lesser scaup nest with four eggs was observed near
the Elow River (Site &, Transect 12, Section 1}, in an Inland Monocot

.Lowland Vegetation With Numerous Ponds habitat, (Figure 8). This

represents a northern extension of the known breeding range of this
species in the northern Yukon, as indicated by Bellrose (1980).
Scaup broods have been previously recorded near the Yukon arctic
coast between the Blow and Firth rivers (Salter et al. 19803 Gollop
and Davis 1974}, but they were not identified to species (i.e.
greater and lesser scaup).

4.2.4 Shorebirds

Shorebirds were recorded in all 18 habitat types, but ponded lowland
habitats harboured the highest densities, particularly those situated
inland (Inland Monocot Polygons With Numerous Ponds and Inland
Monocot Lowland Vegetation With Mumerous ‘Ponds) {(Table 8)}. A total
of 146 species of shorebirds were observed (Table 3) and all of these
have been previously recorded for the Mackenzie River delta (Slaney .
et al. 1974). ' :

In the present study, pectoral and semipalmated sandpipers were the
most abundant shorebird species. Both showed a strong preference for
lowland habitats with numerous ponds. In ponded lowland habitats,
the pectoral sandpiper density was about 13 times higher, and the
semipalmated sandpiper density was approximately six times higher,
than in unponded habitats., Similar habitat preferences have been
reported by Mclaren et al. (1977) for pectoral sandpipers in the
Rasmussen lpwlands {(Keewatin District, Northwest Territories), where
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over S0% of the sightings were made within 25 yards (23 m} of a
waterbody. However, MclLaren et al. (1977) found no evidence that
semipalmated sandpipers prefer habitats close to lakes or ponds.

Red-necked phalaropes, also recarded at high densities in the present
study, exhibited no apparent preference for ponded habitats

(Table 9). However, standing water was usually present in the
unpanded habitats where phalaropes were observed. Distinct ponds aor
lakes may not be necessary as habitat for red-necked phalaropes, but
the presence of standing water appears to be important.

4,2.9 Passerines

The lapland laongspur was the most abundant species recorded,
accounting for 88% of all passerines detected on transect, and 25% of
all birds observed. S8imilar results were obtained by Koski (1975)
during ground surveys of the Yukon and Alaska narth slopes, where
lapland longspurs comprised 25 to 33% of birds sighted. As indicated
by the results of the present study, as well as those found by Koski
(1975) in the northern Yukon, and by McLaren et al. (1%976) in the
Keewatin District, Northwest Territories, lapland longspurs utilize a
wide variety of habitats, but are most numerous in dry upland
habitats dominated by monaocaots.

Bird communities along the Beaufort Sea coast appear to have less
passerine diversity than in areas further south. 8laney and Cao.
(1974) estimated that savannah sparrows and American tree sparrows
were more numerous than lapland longspurs in their study regian on
the Mackenzie River delta, and that yellow warblers and redpolls were

abundant. In cantrast, savannah sparrows were relatively uncommon in |

the present study, comprising only &% af the passerines sighted
an-transect; redpolls comprised less than 2%; and American tree
sparrows and yellow warblers were recorded off transect only, with
only two and one individuals of each species observed respectively
{Table 3)}. Tall shrubs were very uncommon near the Beaufort Sea
coast, and this likely accounts for the reduced diversity noted in
the present study compared to more inland areas of the Mackenzie
Delta, where tall shrubs are more abundant and passerine diversity is
higher.

4,2.6 0ther birds

Bird species groups other than waterfaowl, shorebirds and passerines
were not observed with sufficient frequency to permit reliable
indications as to habitat preferences., However, the data suggest
that loons preferred ponded habitats, both upland and laowland, and
that glaucous gulls preferred sparsely vegetated sand beaches
{Table 8). Colonies of glaucous gulls and arctic terns nest an
offshore spits and islands along the Beaufort Sea coast (Koski and
Tull 1981). It is on these nesting areas that the impact of an oil
spill would likely be greatest in certain seasons.
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9.0 BUMMARY AND CONCLUSIONS

Bround transects cnnducted during the present study provide an
insight into the general distribution, species composition and
habitat preferences of birds in the coastal Beaufort Sea region
during mid-summer (late~July and early August),

Fonded lnwland habitats that are well-vegetated, and located between
the Beaufort Sea coast and the storm tide- line, should receive the
highest priority for cleanup in the event: of an oil spill. These
habitats harboured high densities of waterfowl and shorebirds, and
moderate passerine densities. Specifically, waterfowl favoured
ponded coastal tundra or well-vegetated sand coasts with ponds;
shorebirds preferred ponded tundra situated inland, and to a lesser
extent, ponded coastal tundra. Complexes of numerous ponds
associated with low-centered polygons should be protected from oil
spills as they have been found to harbour unusually rich shnrehlrd
communities,

Nell~vegetated lowland habitats lacking numerous ponds harboured
lower densities of waterfowl, shorebirds and passerines.- However, at
least one species, the red-necked phalarope, made heavy use of such
habitats if standing water was present. Unponded well-vegetated
lowlands below the storm tide line, would have a moderate impact on
birds, if fouled by eil. This would be less critical than if similar
ponded well-vegetated lowlands habitats were oiled.

Sparsely vegetated habitats, particularly wide sand heaches with
little or no vegetation, received limited use by birds, and supported
very low densities of waterfowl, shorebirds and passerines. Certain
uncommon shorebird species, however, showed a preference for sand
beaches, including semipalmated plovers, ruddy turnstones, and
sanderlings. Gulls were observed most freguently on unvegetated sand
beaches; however in the event of an oil spill, it would probably be
more critical to protect the nesting sites of gulls, and other-
colonially nesting seabirds, on a site specific basis.

Upland habitats, and other habitats prntected.frum inundatiun by

‘cliffs, banks, or gradual elevation gradients, would be least

susceptible to the impacts of oil spilled off shora.

The habitat preferences determined from the present study are based
on mid-summer vhservations, and it should be noted that the
importance of coastal habitats to birds, and hence the habitats
sensitivity, is subject to considerable seasonal variation during the
period when open water is present in the Beaufort Sea. The - B
seasonally changeable habitat requirements of birds during staging,
breeding and moulting should therefore be taken into account when
priority areas for cleanup after an oil spill are designated. For
example; several shorebird species are known to exhibit seasonal
variation in habitat utilization, and use coastal habitats more
intensively after breeding in late summer (Connors gt al. 1979). The
sensitivity of shorebird populations to the impact of an oil spill is
therefore likely to vary considerably depending aon the time of year.
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0f the nine sites surveyed, six were found to receive a particularly
heavy use by birds. Phillips Bay (site 7) and the Blow River (site
4) in the Yukon Territory harboured relatively high densities of
shorebirds (notably pectoral sandpipers and semipalmated sandpipers)
and passerines (mostly lapland longspurs). The Mackenzie Delta (site
B) was a particularly rich area for tundra swans, sandhill cranes,
red-necked phalaropes and white-fronted geese, and was the only site
where Canada geese were recorded. Hendrickson Island (site 5)
harboured a higher shorebird density than any other site, of which
semipalmated sandpipers and pectoral sandpipers were the most
abundant of the nine species found there. Two sites in the Hutchison
Bay area of the Tuktoyaktuk Peninsula (sites ! and 4) supported very
high densities of ducks and geese, particularly pintail and brant.
American wigeon and red-breasted mergansers were also abundant at
site 4.

A limitation of the study was that the transects were sampled over a
two-year period. Most of the transects on the Tuktoyaktuk Peninsula
were surveyed in 1981, whereas the transects on the Mackenzie Delta
and the Yukon Coast were surveyed in 1982. Bird populations often
fluctuate considerably from one year to the next in arctic regions,
and hence it has been difficult to separate regional differences in
bird abundance from differences in relative abundance between the two
years.

Birds that have an aggregated distribution pose difficulties for
sampling by the ground transect method if they are encountered very
infrequently on transects. This was particularly true of most geese
and diving ducks in the present study. In such cases, aerial surveys
supplemented by ground truthing would be a more appropriate means of
determining habitat preferences.
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APPENDIX A,

Common and scientific names of Egirds observed on ground
surveys along the Beaufort 8Sea coast in mid-summer of 1981
and 1982,
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birds observed on ground

AFFENDIX A. Common and scientific names of x .
ga coast in mid-summer aof

SUFVEYS alnng the Beaufort 8

1781 and 1982

*Common name

#8cientific Name

Red-throated Loon

Arctic Loon

Tundra Swan (Whistling Swan)

Greater white-fronted goose

Brant

Canada Goose

Green-winged Teal

Mallard

Noerthern Pintail

American Wigeon

Breater Scaup

Lesser Scaup

Commen Eider

Oldsquaw

White-winged Scoter

Red-breasted Herganser

Rough-legoed Hawk

Peregrine Falcon

Rock Ptarmigan

Sandhill Crane

Black-bellied Plover

Lesser Golden Flover )
{American Golden Plover)

Semipalmated Flaover

Lesser Yellowlegs

Ruddy Turnstone

Sanderlin

Semipalmated Sandpiper

White-rumped Sandpiper

Baird's Sandpiper :

Fectoral Sandpiper-

Dunlin

Stilt Sandpiper

Buff-breated Sandpiper

Long-hilled Dowitcher

Red-necked Fhalarope
{Northern Phalarope)

Red Fhalarope

Farasitic Jaeger

Long-tailed Jaeger

Blaucous Gull

Arctic Tern

Snowy Ouwl

Common Raven

Yellow Warbler

Common Redpoll

Hoary Redpoll

American Tree Sparrow
(Northern Tree Sparrow)

Savannah Sparrow

Fox Sparvow

Lapland Longspur

8mith's Longspur

Snow- Bunting

Gavia stellats (Fontoppidan?
5., arctica (Linnaeus)
Cyanus columbianus (Ord)
Anser albifroens {Scopoli)
Branta bernicla (Linnagsus)
B, canadensis (Linnaeus)
Anas Crecca Linnaeus

. platyrhynchos Linnaeus

. acuta Linnasus
g.tamer1tana BTglin. )
Avthva marila innaesus

A, a¥+in1s {Eyton)
Comateria mollissima (Linnaeus)
Clanoula hyemalls (Linnaeus)
Melanitta ¥usca {Linnaeus)
Mergus seryator (Linnasus)
Buteo lagopus (Fontoppidani
ralCo peregrinus Tunsgall
Lagopus muftus {Hontin}
Brus canadensis (Linnasus)
Fluvialis squaturnla (Linnasus)
¢, dominica (Huller)

Charadrius semipalmatus Honaparte
Tringa 7lavipes (Gmeling

Aarenaria interpres (Linnasus!
Calidrius alba {(Fallas)

L. pusilla (Linnaeus)

C. fuscicollis (Vieillaot)
C. bairdii (Coues)

L, melanotus {Vieillat)
E}g%g_nus {Cinnaeus)

C. himantopus (Bonaparts)

.
Tryngites subruficollis (Vieiliof)
Limnodromus scolopaceus (8a

Fhialaropus lobatus (Linnaeu

fulicaria (Linnaeus)
ercorarius parasiticus {(Linnagus)
lonoicaudus Vieillot
Larus hyperboreus Bunnerus
terna paradisea Pontoppidan

ctea scandiaca {(Linnasus)
FVis Coray Linnaeus
ndroica petechia (Linnaeus)
rauelis tlammea (Linnaeus)
hernemanni (Holboll)

zella arborea (Wilson)
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sgerculus sandwichensis (Gremlin)
seerella iliaca (Merrem)
Calcarius lapponicus (Linnasus)

[, pictus (Gwainson
Jle%ﬁranﬁenaxAnivalis (Linnasus)
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¥ Nomenclature From Qmefican Drnithnlngist's‘Uninn (19821,
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AFPENDIX B: Flant species recorded in each of iB habitat types surveyed

along the Beaufort Sea coast in mid-summer of 1981 and 19782,

Key to Habitat Abbreviations used in Appendix BR.

CTV-H
CTS-W
C5V-H
IML-W
IMP-H
CTV

csv

CINL
IMP

€TS
€85
€so

.CHa

CED
IMS
IMU
10U
IDU-W

mom o oM # ooy owowomwuH wowonoumou

Coastal Tundra Vegetation with Numerous Ponds

Coastal Tundra Sparsely Vegetated with Numerous Ponds
Coastal Tundra Sand Vegetation with Numerous Ponds
Inland Monocot Lowland Vegetation with Numerous Pond=
Inland Monocot Polygons with Numerous Ponds

Coastal Tundra Vegetation ‘

Coastal Sand Vegetation

Inland Monocot Lowland Veqetatlun

Inland Monocot Polygons

Coastal Tundra Sparsely Vegetated

Coastal Sand Sparsely Vegetated

Coastal Sand Unvegetated

Coastal Mudflat Unvegetated

Coastal Bravel with Driftwood

Inland Monocot Sparsely Vegetated

Inland Monocot Upland Vegetation-

Inland Dwarf Shrub-Heath Upland Vegetation

Inland Dwarf Shrub-Heath Upland Vegetatlun wlth Numernus Ponds
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Appendix B, Plant species recorded in each of 18 habitat types surveyed along the Beaufort Sea in mid-sumeer of
1981 and 1982 (on transect datal. .

W D - T3
x= o — 3
[ <= U3 2
= T IR e
t"ﬂz”b—‘

s

[2r)

i

[4r]

[4r]

=

o
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Nusber of transect ‘ : _ . '
sections in habitat type 22 1 1 16 3141324 8 4187 3 2 9 910

BETULACEAE

Alnus crispa ssp. crispa . ; 4
 Betula glandulosa _ XX » + + L S |

CARYOPHYLLACEAE

Honckenya peplsides ssp. peploides : ’ ¥ C%
Melandrium affine . H
Helandrius appetalua ssp. arcticums + £ % % X
Minuartia arctica i S
" Minuartia obtusifolia : : ' o TR
Stellaria spp.. . -
Stellaria humifusa . ) B
Gtellaria longipes : ¥ _
Stellaria sontantha ' : ' % X X ¥

COMPOSITAE

-Achillea millefoliua - o S P , %
Artemisia filesii ssp. elatior o : g H
Chrysanthesua arctlcue S5 polare + X + %-

Petasites spp. . H o
Petasites frigidus - %
Saussurea angustifolia i * ok
Senecio atropurpureus ‘ -

ssp. frigidus :
Senecio fuscatus & o ‘ _ X
Taraxacus spp. _ ) H
Taraxacua lacerua o ' A ’ o X

ot

. CRASSULACEAE

Sedua rosea ssp. integrifolive .~ # | x4 + “ % LR
CRUCIFEREE | | o -

Cardamine pratensis ssp. angustifolia A N
Cochlearia officinalis spp. arctica . ‘ #
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Habitat Type

W < - 2

Nusber of transect
sections in habitat type

22

CYPERACEAE

Carex spp.

Carex asblyorhyncha

Carex aguatilis
Larex atrofusca

Carex bigelowii
Cares chordorrhiza
Carex glarensa ssp. glareosa

var, asphigena
Larey holostoma

Carex livida var. grayana

Carex maritima

Carex rariflora

Carex rotundata

Carex saxatilis

Cares subspathacea

Eriophorus spp.

Eriophorus angustifoliua ssp.
subarcticua

Eriophorus russeolua

Eriophorus scheuzeri
Eriophorus vaginatus

ELATINACERE -

Elatine triandra var. brachyspersa

EMPETRACEAE

Empetrum nigrum ssp. heraaphroditicum

EBUISETACEAE

Equisetum spp.

Equisetus variegatua ssp. variegatums
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Habitat Type
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Number of transect
sections in habitat type

22

16

18

10

ERICACEAE

frctostaphylus rubra

fassiope tetragona ssp. tetragona
Chaesadaphne ralyrulata

Ledus palustre ssp. decusbens
Vaccinium spp.

BENTIANACEAE

Bentiana propinigua ssp. arctophila

GRAMINEAE

flopecurus alpinus
frctagrostis latifolia
frctagrostis latifplia ssp. latifolia

frctagrostis latifolia ssp.
nahanniensis
Arctophila fulva
falamagrostis deschampsinides
Calamagrostis stricta
Deschampsia caespitosa
Dupontia fisheri
Elysus areparius
Festuca rubra ssp. richardsenii
Dupontia fisheri
Elymus arenarius
Festura rubra ssp. richardsonii
Hierchloe alpina
Poa arcticta
Poa arctica ssp. lnnglculll
Poa arctica ssp. williamsii

Poa glauca (P, palustris coaplex)
Poa cf. lanta

Poa pratensis
Puccinellia spp.

Puccinellia agrostoidea
Puccinellia andersonii
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Habitat Type
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Puccinellia arctica
Puccinellia langeana
Puccinellia phryganodes
Puccinellia vaginata
Trisetus spicatus

HALORABACEAE

Hippuris sp.
Hippuris vulgaris

JUNCACEAE

duncus arcticus ssp. alaskanus
duncus castaneus

Luzula spp.

Luzula confusa

Luzula wahlenbergii ssp. piperi
Luzula wahlenhergii ssp. wahlenbergii

JUNCAGINACEAE

Triglochin maritisua
LEBUMINOSAE

fstragalus alpinus
fistragulus uabellatus

Hedysarum alpinua ssp. agericanus
Lathyrus japonicus var. aleuticus
Lupinus arcticus

Oxytropis spp.

LILIACEAE

fllium schoengprasua var. sibiricua
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Habitat Type
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Nuamber of transect
sections in habitat type

22

14

[
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14 13 94 8 4 18 7

10

{INRERACEAE

Epilobium angustifolium ssp,
Epilobium latifolium
Epilobium palustre

PLUMBABINACEAE

fraeria maritims ssp. arctica

POLEMONIACERE
Polemonius acutiflorua

POLYGONACERE

folynonua spp.
Polynonua bistorta

Folyoonua viviparus
Rumex spp.

POTANOBETONACERE
Potamogeton filifnrﬁis
PRINULACERE
Primula borealis

- Primula stricta
Pyrola grandiflora

RANUNCULACEAE

Aconitus delphinifolius

ssp. paradoxicum
Caltha palustris ssp. arctica
Ranunculus spp, '
Ranunculus cysbalaria

Ranunculus gmelinii ssp. gaelinii
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RANUNCULACEAE

Ranunculus hyperboreus ssp.
hyperboreus

ROSACEAE

Dryas integrifolia ssp. intearifolia
Potentilla egedii ssp. egedii
Potentilla palustris

Potentilla rubricaulis

Rubus spp.

Spiraea spp.

SALICACEAE

Salix spp.
Saliy arctica +
Salix fuscescens
Salix glauca
Salix ovalifnlia var. arctolitoralis +
Salix ovalifolia var. opvalifolia +
Saliy phlebophylla
Salix planifolia ssp. pulghra

var, pulchra

SAXIFRAGACEAE

Parnagsia palustris ssp. neogaea

Sayifraga spp.

Sarifraga gcernua ]
Saxifrana foliosa var. folinsa

Saxifraga hirculus :

Sazifraga punctata ssp. porsildiana
Sayifraga tricuspidata

SCROPHULARIACEAE

Castilleja sp.
Lastilleja elegans

E T

b+

9+ &

- -




fippendix B, Continued.

s Al - 3

B o ~— X

L < L2 1

E = i~ S

—

[<r]

[<r]

o

(=2

E O BT e

Habitat Type

Number of transect

. sections in habitat type

2.

16

£ nfilig e e S

14 13 24

18

16

SCROPHULARTACERE

Castilleja pallida ssp. caudata
Lagotis glauca ssp. minor

" Pedicularis spp.
Pedicularis capitata
Pedicularis kanei ssp. kanei
Pedicularis labradorica
Pedicularis sudetica
Pedicularis sudetica ssp. interior

VALERIANACEAE

‘ Valeriana capitata

% Recorded in one transect section only.

+ Recorded in 2 to 4 transect sections.

% Recorded in 3 to 9 transect sections.

* Recorded in 10 or more transect sections.



Appendix.c.' Plant,specieé recorded in each of 3 regions surveyed along
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OO0 N e
Com m wow

the Beaufort Bea coast in mid-summer of 1981 and 1982,

to sites’used in Appendix C.

Hutchison Bay

Russell Inlet ,
West of McKinley Bay
East of Hutchison Bay.
Hendrickson Island
Blow River
Phillips Bay
Mackenzie River Delta

-Toker Point



fippendix C. Plant species recorded in each of 3

_63_

 regions (lncludes off transect datal.

Yukon Copast -
Region

Mackenzie
Delta Region

Tuktoyaktuk Peninsula
Region

Site 7

BETULACEAE

Alnus crispa ssp. crispa

Betula sp.

Betula glanduipsa - 9252
Betula nana ssp. exilis

CARYDPHYLLACERE

Honckenya peplpides ssp. peploides

Melandriue affine )

Helandrium apetalum ssp. arcticum .. 5356

Hinuartia arctica 2340

Minuartia obtusifolia

Stellaria sp. . ¥
“Gtejlaria edwardsii

Stellaria humifusa

Stellaria longipes

Stellaria montantha

COMPOSITAE

21>

hxlle pillefolium

firnica alpina
frtemisia tilegii ssp. elatior

Chrysanthemum arcticus ssp. gnlar Y

Petasites sp. » %

Petasites frigidus 9374
Petasites sagittatus
Baussurea angustifolia

Senecio atropurpureus ssp. frigidus A
Senecio congestus - H
Senecip fuscatus

Senecio lugens

Taraxacua sp,

Taraxacum lacerus

Tripleurosperaus phasocephaium

3275

3264

9284

5281

3

3260

3418

2429

2248
3232

5473

3243

a2t

9207

al97

5212
5209

5434
5448

2463
3443 T
0435

G466

{x)

3433



fppendix C. Continued.

Bite

Yukon Coast
Region

Mackenzie
Delta Region

Tuktoyaktuk Peninsula

Repion

CRAGSULACERE

Sedum rosea ssp. inteqrifoliua

CRUCIFERAE

Cardamine hyperborea

Cardamine pratensis ssp. angustifolia
Cochiearia pfficipalis ssp. arctica
Descurainea spophioides

Draba cf. stenoloba

Parrya nudicaulis ssg,

septentrionalis

CYPERACEAE

Larex sp.

Carex amblyprrhyncha

Carpy aguatilis

Carex aguatilis ssp. aquatilis
Carex atrofusca

Larex bigelowii

Carey chordorrhiza

Carex glarensa ssp. glaressa var,

amphigena
Larex holpstoma

LCarey cf, livida var., grayana
Larex maritima

arex rariflora

arex rotundata

arey saxatilis

Carex subspathacea
Eriophorus sp.

Eriophorua angustifolium

Eriophorus angustifolius ssp.
subarcticua

Eriophorua russeolua var, albiduas
Eriophorua scheuzeri

Eriophorus vaginatum
Kobresia mypsurpides

3

[

2

% a218

5383

5327
3302

3372

3382

5387 5287
5393 5282
$3
5254
9332

5360 5303

o386l 9293

5353 9304

9347
3388
9336 52535

G234
a247

o438 ¥
o441
9244
5203
(%)

420
X 9204 404

9196 {x)

243 9216

3213
456

(%)




fippendix L. Continued,

Site

Yuknn'Coast
Region

Hackenzié
Dalta Region-

Tuktoyaktuk Peninsula

Reginon

ELATINACEAE

Elatine triandra var.
brachysperaa

EMPETRACEAE

Eapetrua nigrul.ssp.
hermaphroditicus

EBUISETACEAE

. Equisetua sp.
Equisetua arvense
Equisetus scirpoides

* E. variegatum ssp. variagatua

ERICACEAE

Arctostaphylos rubra
Cassiope tetragona ssp. tetragona
Chaeaaedaphne calyculata _
Ledum palustre ssp. decuabens

< Yaccinium sp,
V. uliginosua cf, ssp. alpinua
V. vitis-idaea ssp. ainus

GENTIANACEAE

Bentiana propingua ssp. arctophila

GRANINEAE

Agropyron violaceus
Alopecurus alpinus

Arctagrostis latifolia
f. latifolia ssp. latifolia

A. latifolia ssp. nahanniensis

5375

(x}

5262

5379

390

3333

11

5238

9427

5419

s2o8

547

523

3203

9219

450

464

G443

XC




Appendix L. Continued,

_66_

fite

Yukon Coast
fegion

Mackenzie
Delta Region

Tuktoyaktuk Peninsula
Region

o

Arctophila fulva
Lalamagrostis deschaapsioides
£, stricta

Deschaspsia caespitosa
Dupontia fisheri

B. fisheri ssp. fisheri

D. fisheri ssp. psilosantha
Elyaus arenarius

Festuca auriculata

F. brachyphylla

F. rubra ssp. richardsonii
Hierchloe alpina

Poa sp.

arctica

arctica ssp. caespitans

arctica ssp. longiculmis
arctica ssp, williamsii

glauca (=P, palustris cosples)
interior {=P. palustris complex)
lanata
palustris (coaplex)
pratensis
pratensis ssp. subcoerulea
(Introduced)
Puccinellia sp.
agrastoidea
andersonii
arctica
horealis

angeana
phryganodes

P, ¢f. vaginata
Trisetua spicatua

- w w w

o
-

HALORABACEAE

Hippuris sp.

H. tetraphylla

H. vulgaris
Myrigphyllua spicatus

9369
3347

3363
3346

3366

9393

3398
5284

9364
3394

9326

3272

5295

319

399

3268

%318
9325

3310
5269

285

- U307

5402
o414
5401

3241
5421

5211

(3}

{x}

3412

3240

5200
5218

9194

9225

9230

G436

3446

H X b
(%}
(3} (%)
o439 {¥)

(%}
¥ (%) (x)
5442 C

{¥)

(#}.
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~ Appendix C. Continued.

-47~

Gite

Yukon Coast
Region .

Mackenzie
. Delta Region

Tuktoyaktuk ?eninsula'

Region

n

L2

JUNCACERE

Juncus sp.

J. arcticus ssp. alaskapus

Juncus castaneus

Luzula confusa

L. wahlenbergii

L. wahlenbergii ssp. piperi

L. wahlenbergii ssp. wahlenbergii

- JUNCABINACEAE
Triglochin maritisua
LEGUNINOSAE

Astranalus alpinus -

f. cf. umbellatus

Hedysarua alpinua ssp. americanua
Lathyrus japonicus var. alsuticus
Lupinus arcticus

dxytropis sp. _

Oxytropis maydelliana

LILIACERE

Allium schoenopiasua
var, sibirieua
" Tofieldia coccinea

ONAGRACEAE

Epilobium angustifolium ssp.
anqustifoliua '
Epilobium Jatifolium

Epilobium palustre

ORCHIDACEAE

Platanthera obtusata

- 5381

5408
5389
5334 5315
5348
5291
5337

5413

5288

y 5279

(x}
3426

2
3270
3468

- 5235

L

3449

3435

{(x)

2461

9462



fippendix C. Continued.

Yukon Coast Mackenzie ' Tuktnyéktuk Peninsula
Region Deita Region Region

Bite 7 b 8

&
~0
—
-
]
ra

OROBANCHACEAE

Boschniakia rossica o423

PAPAVERACEAE

Papaver cf. macounii {5465}
PLUMBABINACEAE '

Armeria maritima ssp, arctica 3440

POLEMONIACEAE
Polesonium acutiflorus 5392 5283

POLYGONACEAE

Polvaonua sp. H
P, bistorta 3233

B, viviparum . %Y 3231

Rumex sp. _ L

R. arcticus N 5274

POTAMOSETONACEAE
Putamogeton filiforais 5308 .

PRIMULACEAE

Androsace chamaejasae ssp.
1ehsanniana : o467
Dodecathon frigidum 5400
Prisula borealis 5208
Prisula stricta , 9222

PYROLACEAE

Pyrola grandifiora 332 9233 : c
P, -secunda ssp. secunda : 430




Appendix C. Continued.

fb?"

Site

Yuk

on Cpast

Region

~ Mackenzie
Deita Region

Tuktoyaktuk Penipsula
Region

8

5

RANUNCULACEAE

Aconitue delphinifolium ssp.

paradoxicum

Anemone parviflora
Caltha palustris ssp. arctica

Ranunculys sp.

cyabalaria

geelinii ssp. geelinii
hiyperboreus ssp. hyperboreus
lapponicus .

pygmaeus

=0 20 ]? =0 150

ROSACEAE

Dryas integrifniia ssp. integrifolia

Potentilla egedii ssp. egedii
P. egedii ssp. egqedii var.
qroenlandicus

P. palustris
P. rubricaulis

Rubus sp.

.R. chamaemorus
R. stellatus

Spiraea sp.
GALICACEAE -

Salix sp.

5. alaxensis ssp. alaxensis

8. arctica

. fuscescens

alix glauca

glauca var. acutiflora
gvalifolia var. arctolitoralis

{=r]

jin]

ovalifolia var. ovalifolia

ghiebophylla
planifolia ssp. pulchra

var. pulchra

En oo fen (2o |en

- 8, reticulata

9259

3338

5370
5339

3373

5298

5361
5330

3359

5331

5280
5273

- 3342

9312

5236
5198

5220

{x)

5417
5403

‘5454

5304

3409

7.1

5399

azl7

223

a210

5193

5214

5249
5202
5406

s

5460

5459 x TR

5431 X
5453
9451 ‘ ot

3201
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pendix C., Continued.

51

te

Yukon Coast

Region - :

Mackenzie

Delta Region .

Tuktoyaktuk Peninsula
Region

A

8

X IFRAGACEAE

Parnassia palustris ssp. peogaea

Sayifraga sp.
cernva

foliosa var, foliosa
hirculus

punctata ssp, porsildiana
rivularis

tricuspidata

LA {Cn |00 j0 o e

ROPHULARIACEAE

Castilleja elpgans

€. pallida ssp. caudata
Lagpetis glauca ssp. minor
Pedicularis sp.

capitata

kanpi ssp. kanei
labradorica

sudetica

sudetica ssp. interior

oo e o

YALERTANACEAE

Valeriana capitata

G328

391

311

3384

G385

5341

9267
8374

9292

8251

G263

5289

5257

5263

a261

5404

3199

3378

5407

5221

5405

3226

G416

Speciaen collection nuﬁbér is given if plant was collected.

Denotes species recorded by Corns (1974) near Atkinson Point, Tuktoyakiuk Peninsula,

*  Specimen collected by D.L. Dickson (Allen} in 1981.
% Denotes species recorded but not collected.

{x} Denotes uncertainty in identification

C

h

Denotes species recorded by Hermandez (1973) near Atkinson Point, Tuktoyaktuk Peninsula,
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