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ABSTRACT

This report presents the results of six aerial surveys of waterbirds conducted on the west
coast of Vancouver Island during the spring of 1999 and the winter of 2000. The surveys
covered approximately 50% of the 3900 km shoreline between Cape Scott and Port San Juan.
During each survey, waterbird abundance was estimated in 274 pre-determined shoreline-
based transects, each associated with a unique marine ecological unit (eco-unit). The replicated
surveys of individual shoreline transects were processed to determine: 1) distribution and
abundance of waterbirds on the near-shore portion of the west coast of Vancouver Island, 2)
waterbird densities across marine ecological units and 3) seasonal variability in waterbird
distribution and abundance. This report also identifies waterbird distribution and abundance at
active spawning sites of Pacific Herring (Clupea pallasi) on the west coast. The purpose of the
report is to provide spatial, habitat-based and species-specific information to wildlife managers
or others interested in or involved with bird or near-shore management on the west coast of
Vancouver Island.

The number of waterbirds observed along the nearshore during the surveys ranged from
22,000 to 34,000 in winter, climbed to nearly 48,000 in early spring during herring spawn, and
then dropped to 11,000 during the last spring survey. Gulls were the most abundant group of
waterbirds found on the west coast (comprising 26% of all birds in winter and 41% in spring),
followed by scoters (18% in winter and 32% in spring) and loons (7% in winter and 9% in
spring). Waterbirds were present in all of the eco-units surveyed during winter. The marine eco-
unit LCLLM, which covered 36% of the surveyed area, supported 35% of all waterbirds sighted.
In spring the two areas supporting the most birds were Barkley Sound and Hesquiat Harbour.
The largest bird aggregations in spring were observed in eco-units MBLLS and MCHLM, which
respectively comprise only 2.4% and 1.4% of the study area. The overall mean density of birds
in winter was 14.2 individuals per linear kilometer of shoreline. Marine eco-unit LBHLM
supported the highest bird density (24 individuals per kilometer of shoreline) during the winter
while the highest spring bird abundances were observed in eco-units MBLLS and MCHLM. In
the spring, the largest bird concentrations were found in the sections of Barkley Sound and
Hesquiat Harbour where there were extensive Pacific herring spawns. The key groups of birds

aggregating at herring spawn were loons, scoters and gulls.



RESUME

Nous présentons les résultats de six relevés aériens d’oiseaux aquatiques menés sur la
cbte ouest de I'lle de Vancouver au printemps 1999 et a I'hiver 2000. Les relevés ont couvert
environ 50% des 3900 km de la ligne de cbte entre le cap Scott et Port San Juan. Durant
chaque relevé, nous avons évalué 'abondance des oiseaux dans 274 transects coétiers
préétablis, chacun étant associé a une seule unité écologique marine (éco-unité). Nous avons
analyse les données des relevés répétés le long de chaque transect afin de déterminer: 1) la
répartition et 'abondance des oiseaux aquatiques sur le littoral de la céte ouest de I'ile de
Vancouver; 2) les densités d’oiseaux dans les unités écologiques marines; et 3) la variabilité
saisonniére de la répartition et de 'abondance des oiseaux. De plus, nous avons étudié la
répartition et 'abondance des oiseaux aquatiques dans les frayéres du hareng du Pacifique
(Clupea pallasi) de la céte ouest. Le rapport vise a fournir des renseignements sur la répartition
et I'habitat de chaque espéce d’oiseau aux gestionnaires de la faune ou a d’autres personnes
intéressées par les oiseaux ou par 'aménagement du littoral sur la céte ouest de l'ile.

Durant les relevés, le nombre d’oiseaux aquatiques observés sur la céte a varié de
22,000 a 34,000 en hiver, a grimpé a prés de 48,000 tét au printemps durant la fraye du hareng,
puis a baissé a 11,000 durant le dernier relevé printanier. Les goélands et les mouettes
constituaient le plus grand groupe d’oiseaux aquatiques observés sur la céte ouest
(représentant 26% de tous les oiseaux présents en hiver et 41% au printemps), suivis par les
macreuses (18% des oiseaux présents en hiver et 32% au printemps) et les plongeons (7% des
oiseaux présents en hiver et 9% au printemps). Nous avons observé des oiseaux aquatiques
dans toutes les éco-unités ayant fait I'objet de relevés durant I'hiver. L’éco-unité marine de type
LCLLM, qui représente 36% de la zone d’étude, a accueilli 35% de tous les oiseaux observés.
Au printemps, les deux secteurs ayant accueilli le plus grand nombre d’oiseaux étaient la baie
Barkley et le havre Hesquiat. De plus, nous avons observeé les plus grandes concentrations
d’oiseaux printaniéres dans les éco-unités de type MBLLS et MCHLM, qui représentent
respectivement seulement 2.4% et 1.4% de la zone d’étude. Dans I'ensemble, la densité
moyenne d’oiseaux en hiver était de 14,2 individus par kilométre linéaire de céte. En hiver, nous
avons mesuré les plus fortes densités d’oiseaux dans I'éco-unité de type LBHLM (24 individus
par kilométre de rivage) et, au printemps, les plus fortes abondances dans les éco-unités de
type MBLLS et MCHLM. Au printemps, nous avons vu les plus fortes concentrations d’oiseaux
dans les secteurs de la baie Barkley et du havre Hesquiat ou on observe la fraye de grands
bancs de hareng du Pacifique. Les principaux groupes d’oiseaux concentrés prés des frayéres

de hareng étaient des plongeons, des macreuses, des goelands et des mouettes.
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1. INTRODUCTION

This report presents the results of six aerial surveys of waterbirds conducted on the west
coast of Vancouver Island in 1999 and 2000. The surveys were funded by the Nestucca Trust
Fund, established after the December 1988 spill of 875,000 liters of oil in Washington State by
the “Nestucca” barge. The spill resulted in the loss of an estimated 56,250 birds representing 31
species (Burger 1993). Oiled birds were found along the entire west coast of Vancouver Island,
and oil was detected as far north as Bella-Bella on the mainland coast (Rodway et al. 1989).
The Nestucca spill highlighted the need for comprehensive data on waterbird distribution and
abundance on the British Columbia coast, particularly to assist with the management and the
assessment of the impacts of spills on waterbird populations.

We employed an aerial survey method to estimate waterbird abundance in near-shore
areas of the west coast of Vancouver Island between Cape Scott and Port San Juan. Prior to
the surveys, the shoreline was divided into distinct transects associated with unique marine
ecological units. Replicated surveys were used to produce a large-scale assessment of
waterbird distribution and abundance, evaluate habitat-species relationships, and assess
seasonal variability, particularly as they related to Pacific Herring spawn. The purpose of the
report is to provide spatial, habitat-based and species-specific information to wildlife managers
or others interested in waterbird and near-shore management. The results of this study could be
used as background material on waterbird abundance and distribution along west coast of
Vancouver Island. Also, the habitat-based survey design allows for an extrapolation to
unsurveyed areas to infer expected waterbird abundance and distribution under natural

conditions.

2. METHODS
2.1 Study Area

There are approximately 3870 km of coastline between Cape Scott and Port San Juan
on the west coast of Vancouver Island, of which 1964 km (50.8%) were surveyed in this project.
For compilation purposes, the study area was subdivided into four subregions: 1) Cape Scott to
Brooks Peninsula; 2) Kyuquot Sound to Nootka Sound; 3) Clayoquot Sound; and 4) Pacific Rim
National Park (Fig. 1).
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Figure 1. Index map of study area divided into four subregions for mapping purposes: 1) North — Cape
Scot to Brooks Peninsula; 2) North Central — Kyuquot Sound to Nootka Sound; 3) South Central —
Clayoquot Sound; 4) South — Pacific Rim National Park.

The west coast of Vancouver Island contains 22 marine eco-units as identified in the
Marine Ecological Classification system (Zacharias and Howes 1998) (Fig. 2, Table 1). In this
system, eco-units are delineated by physical parameters such as wave exposure, water depth,

bottom relief, water current, and type of substrate (Table 2).
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Table 1. Total lengths and surveyed lengths (in km) of eco-unit types between Cape Scott and Port San
Juan on the west coast of Vancouver Island, B.C.”

Eco-unit Total km Total % Surveyed km Surveyed %
HBHLH 356.3 9.2 187.0 52.5
HBHLS 60.9 1.6 41.9 68.8
HBLLH 121.6 3.1 84.6 69.6
HBLLS 2541 6.6 165.6 65.1
HCHLH 240.6 6.2 145.1 60.3
HCHLS 471 1.2 354 75.2
HCLLH 110.8 29 79.2 71.5
HCLLM 3.5 0.1 2.7 77.6
HCLLS 13.6 0.4 9.6 70.5
LBHLH 61.1 1.6 40.1 65.6
LBHLM 143.8 3.7 64.8 451
LBLLS 60.5 1.6 45.9 75.9
LCHLH 105.5 27 41.0 38.9
LCHLM 4401 11.4 174.0 39.5
LCLLH 47.8 1.2 11.1 23.2
LCLLM 1473.2 38.1 713.9 48.5
MBHLH 54.9 1.4 18.4 33.5
MBLLS 94.2 24 52.2 55.5
MCHLM 541 1.4 28.2 52.1
MCHLS 24.7 0.6 6.3 25.3
MCLLM 81.3 2.1 13.1 16.1
MCLLS 20.1 0.5 4.6 22.9
Total 3869.8 100.0 1964.4 50.8

' The letters of each eco-unit type correspond to physical features of the site. The letters, in sequence,
represent wave exposure, water depth, bottom relief, water currents and bottom substrate (see Table 2
for parameter definitions).

Table 2. Themes, classes and description of eco-unit parameters of the British Columbia Marine
Ecological Classification system used to delineate survey transects (from Zacharias and Howes 1998).

Theme Class Description
Wave Exposure  High (H) Fetch > 500 km. Ocean swell environment
Moderate (M) Fetch 50 -500 km. Some swell areas; open sound and straits
Low (L) Fetch < 50 km. Protected areas; some small sounds and straits
Water Depth Photic (B) 0-20m
Shallow C) 20-200m
Moderate (D) 200 - 1,000 m
Abyssal (E) >1000 m
Bottom Relief High (H) Abundant cover and diversity of bottom habitats
Low (L) Smooth or gently undulating bottom
Water Currents  High (H) Maximum current > 3 knots
Low (L) Maximum current < 3 knots
Substrate Hard (H) Bedrock, boulders, cobble, and some sand/gravel areas
Sand (S) Sand, gravel/sand, and some muddy areas
Mud (M) Mud and sandy mud

Unknown (U)

Not sampled




2.2 Survey design

2.2.1 Defining shoreline-based surveys

Surveys were designed by dividing the coastline into 274 shoreline-based transects,
ranging from 0.7 km to 21.9 km in length (Mean + SD = 7.2 + 3.4 km). Each transect was
comprised of a single marine eco-unit type and all 22 marine eco-units were represented (Figs.
2-3, Table 1). The start and end locations of each survey transect, which are summarized in
Appendix 1, were determined using three criteria. First, way-points were positioned on marine
eco-unit boundaries, determined using Geographic Information Systems (GIS) data from the
Land Use Coordination Office of the Province of British Columbia (Zacharias and Howes 1998).
Second, way-points were positioned at the heads of inlets to separate inlets from estuaries.
Finally, large marine eco-units were further sub-divided into units not more than 22 km apart (or
~10 min. flight time). Way-points were programmed into a hand-held GPS unit to ensure that the

survey route was replicated during subsequent surveys.

2.2.2 Survey effort

Six aerial surveys were conducted in total, three during spring 1999 (13-15 March, 30
March-1 April and 27-29 April) and three during winter 2000 (16-18 January, 21-23 January and
2-4 February). Each survey took three consecutive days to complete and covered the entire
study area. All surveys were conducted in a Cessna 206 float plane, flying at 80-90 knots (kt),
45-60 m above sea level and 50-100 m off-shore. Two observers, both in the rear of the aircraft,
recorded all birds along transect within 50 m of either side of the plane. A third person, seated in
the front, recorded the observations and ensured that the pilot followed the survey route.
Groups of birds off the transect route were treated as point counts and their locations were
recorded with a Garmin hand held Global Positioning System (GPS) unit. A 35 mm camera with
ISO-800 film was used to photograph large concentrations of birds, which were later counted in
the lab.



0 6 12 Kilometers
i
.YV ;
o) &
0 8 16 Kilometers R
e R
£

o

10

North Central

20 Kilometers

Figure 3. Location of shoreline-based transects between Cape Scott and Port San Juan on the west coast of Vancouver Island. Dots indicate
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2.2.3 Species coverage

All waterbird species plus sightings of Bald Eagles and marine mammals were recorded.
For the assessment of waterbird abundance and density distribution, related species were
merged into the following categories: loons, grebes, cormorants, dabbling ducks, scoters,
goldeneyes, mergansers and gulls. Abundance and distribution of swans, geese, herons,
shorebirds and alcids were not analyzed separately, but those taxonomic groups were included

into the category All birds.

2.3 Data processing

2.3.1 Calculating waterbird abundance

Counts from both sides of the aircraft, photo counts and point counts were summed to
determine the total number of birds present. During winter surveys, bird numbers were tallied
under two categories: 1) on the transect route; 2) off the transect route. Birds on the transect
route were those observed within 50 m of either side of the aircraft. Birds observed off the
transect route were typically in large flocks. During spring counts, bird observations were
recorded as 1) associated with the herring spawn sites, which included individuals both on and
off the transect route; 2) non-spawning sites, which, similar to the winter surveys, were
categorized into on and off the transect route. The data presented in this report have not been
adjusted by Visibility Correction Factors (VCF).

2.3.2 Geographic and ecological reporting

Waterbird abundance and distribution are presented in three ways in this report.

1) Total bird abundance within marine eco-units, which was assessed to identify the eco-
units supporting most and least waterbirds. All birds counted “On transect”, “Off transect”, and
on “On spawn” were included and summed for each eco-unit.

2) Bird densities within marine eco-units, which were calculated to assess the
importance of specific eco-units to birds. Bird density was calculated as a number of birds
counted “On transect” per linear kilometer of shoreline. Each transect was treated as a sampling
unit to calculate bird densities within different eco-units. Eco-units with cumulative transect
length less than 1% of the total coastline surveyed were not considered representative for bird

density estimates. The data, however, are presented in tables.



3) Total number of birds per survey mapped for the west coast of Vancouver Island,
which was used to demonstrate the geographical distribution of birds. All birds counted “On

transect”, “Off transect”, and on “On spawn” were included.

Results were mapped ranking number of birds per transect into five classes using the
“Natural Breaks” classification method available in