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Executive Summary 

Burrard Inlet and Indian Arm is the site of the largest port in Canada, Port Metro Vancouver.  On 
Vancouver's doorstep, the area is subject to numerous uses and pressures, including shipping, 
industry, urban development, and recreation.  The area is very important for waterbirds.  In fact, 
the presence of large numbers of waterfowl, gulls, and herons of conservation significance using 
Burrard Inlet and Indian Arm led to its designation as an Important Bird Area in the late 1990s. 
There are 16 regularly occurring species of birds and mammals that are federally designated as 
Endangered, Threatened, or Special Concern, or provincially Red- or Blue-listed by the 
government of British Columbia in Burrard Inlet and Indian Arm.  
 
We report on a systematic, boat-based survey made about each month between 31 December 
2011 and July 25, 2013 of all marine birds (48) and mammals (2) observed on the marine waters 
of Burrard Inlet and Indian Arm. Our purpose was to document the seasonal abundance and 
distribution of birds and mammals through a year. We compare the results with existing 
information on the distribution, abundance and conservation of marine birds and mammals in 
the wider surrounding region.  Our key findings indicate: 
 

¶ Several designated Species at Risk were present in parts of Burrard Inlet and Indian Arm 
including Harbour Porpoise, Marbled Murrelet, Peregrine Falcon, and Great Blue Heron. 

¶ The shoreline was used by important numbers of diving ducks and gulls, in particular the 
{ǳǊŦ {ŎƻǘŜǊΣ .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ ŀƴŘ DƭŀǳŎƻǳǎ-winged Gull.  

¶ Large declines among Western Grebes and Marbled Murrelets, and possibly several other 
species, reflect changes noted in the region.   

¶ Bridges across First and Second Narrows, and False Creek are used by important numbers 
of nesting Pelagic and Double-crested Cormorants. 

 
Many marine bird and mammal species of conservation concern occur as seasonal visitors in the 
Burrard Inlet and Indian Arm. Natural and anthropogenic drivers of their population trends are 
region-wide, requiring broad action and collaboration with other agencies. Key linkages to be 
made are with Fisheries and Oceans Canada to better understand regional trends in forage and 
predator fish populations, and linkages between these and marine birds and mammals; NGOs 
and academic groups conducting monitoring and science-based research, including Simon Fraser 
University, University of British Columbia, Bird Studies Canada, and the BC Cetacean Sightings 
and Orca Networks; and Recovery Teams for SARA-listed Species at Risk.  A broader marine atlas 
is needed to improve understanding of bird distribution, abundance, and movements within this 
dynamic environment. 
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1. Introduction 

1.1 Background and context 

Burrard Inlet and Indian Arm is the site of the largest port in Canada (Port Metro Vancouver 
2015) and the backdrop to the most photographed and picturesque views of the city of 
Vancouver. The region is culturally important to indigenous people who have a centuries-old 
record of the presence of birds in their archeological record (Trost 2005, Morin 2015) and to 
birdwatchers seeking species characteristic to the west coast of Canada and the Pacific 
Northwest (Kautesk 1977). The City of Vancouver passed a Bird Friendly Strategy in 2015 with 
goals to enhance habitats and to provide bird-appreciation opportunities to city residents and 
visitors.  
 
Burrard Inlet and Indian Arm is an extension of the Salish Sea ecosystem that holds several 
globally and internationally important numbers of birds (Butler and Vermeer 1989, Butler 2009). 
Less well known is that the abundance and diversity of several species of birds in Burrard Inlet 
and Indian Arm are globally and nationally important (Bird Studies Canada 2000-2015).  
 
Despite the abundance of birds in the Salish Sea, several surveys suggest the region is witnessing 
a significant decline of some species (Bower 2009, Anderson et al. 2009, Crewe et al. 2012). 
Vilchis et al. (2015) found long term declines most pronounced among some seabirds (alcids) 
and grebes that specialize on small fish for prey. They posited that the changes in bird numbers 
might signal large ecological changes to the food web. .Ǌƻǿƴ ŀƴŘ DŀȅŘƻǎΩǎ όнллтύ ǊŜǾƛŜǿ ƻŦ ǘƘŜ 
potential threats to wildlife in the Salish Sea included human disturbance, underwater acoustics 
and oil spills from increased shipping to and from ports in Vancouver and Washington, and a 
variety of ecological changes.  
 
The purpose of this report is to present results of a year-round census from 2011-13, and 
compare with historical information on the distribution and abundance of marine birds and 
mammals in Burrard Inlet and Indian Arm, and the Salish Sea. The project builds on similar work 
conducted within the Southern Gulf Islands of British Columbia (Davidson et al. 2010). 
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Table 1. Regularly occurring marine bird and mammal species of conservation priority in Burrard Inlet and 
Indian Arm. 

Scientific Name Common Name COSEWIC 
Status

1
 

BC CDC 
Status

2
 

SARA 
Status

3
 

Podiceps auritus Horned Grebe SC Yellow No status 
Aechmophorus occidentalis Western Grebe SC Red No status 
Phalacrocorax auritus Double-crested Cormorant ς 

Pacific Coast subspecies Not at risk Blue No status 
Phalacrocorax penicillatus Brandt's Cormorant N Red  
Ardea herodias fannini Great Blue Heron ς Pacific 

Coast subspecies SC Blue SC 
Clangula hyemalis Long-tailed Duck N Blue  
Melanitta perspicilliata Surf Scoter N Blue  
Melanitta americana Black Scoter N Blue  
Falco peregrinus pealei Peregrine Falcon ς Pacific 

subspecies SC Blue SC 
Larus californicus California Gull N Blue  
Uria aalge Common Murre N Red  
Brachyramphus 
marmoratus 

Marbled Murrelet 
T Blue T 

Orcinus orca Pop. 5 Killer Whale ς Southern 
Resident Population E Red E 

Orcinus orca Pop. 3 Killer Whale ς Transient 
Population T Red T 

Eschrichtius robustus Gray Whale SC Blue SC 
Phocoena phocoena Harbor Porpoise SC Blue SC 
Mirounga angustirostris Elephant Seal Not at risk Red  

 
1
 Committee on Species of Endangered Wildlife in Canada listing (www.cosewic.gc.ca): E =Endangered; T = 

Threatened; SC = Special Concern; N = not assessed 
2
 BC Conservation Data Centre listing (www.env.gov.bc.ca/cdc/): Red is the provincial equivalent of the 

federal Endangered and Threatened categories; Blue is equivalent to Special Concern; Yellow indicates not 
at risk. 
3
 Species at Risk Act assessment (http://www.registrelep-

sararegistry.gc.ca/species/schedules_e.cfm?id=1) 

Sources: Birds (this study); Killer Whales (CBC 2013), Elephant Seal (R.W. Butler pers. comm.).  

 
 
 
 
 
 
 
 
 
 
 

http://www.registrelep-sararegistry.gc.ca/species/schedules_e.cfm?id=1
http://www.registrelep-sararegistry.gc.ca/species/schedules_e.cfm?id=1
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1.2 Previous studies 

The earliest records of birds come from the archeological literature; these indicate long term 
presence of many species of birds seen in the inlet today (Trost 2005, Morin 2015). Campbell et 
al. (1972a) summarized records for all species of birds seen in the Vancouver region in 1970, 
including Burrard Inlet and Indian Arm. Kautesk (1977) described the birds using the waters of 
Stanley Park mostly to direct visiting birdwatchers to viewing opportunities. Hanrahan (1994) 
summarized the seasonal abundance of birds seen in Port Moody Inlet in 1992. The Vancouver 
Natural History Society (1995) provided the first anecdotal summary of the birds for the entirety 
of Burrard Inlet and Indian Arm. This report was followed by a summary of shore and boat-
based counts by Breault and Watts (1996) of birds in Burrard Inlet and Indian Arm between 
September and June, which provided a comparison. The Stanley Park Ecology Society conducted 
several studies of bird distributions and abundance in the waters around Stanley Park and 
compared results between 2001-02 and 2010-11 (Worcester 2013); Straker (2014) tallied heron 
and eagle nests. 

There have been many studies of the biology, behaviour and numbers of several species within 
ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ {ŀǾŀǊŘ όмффуύ ƛƴǾŜǎǘƛƎŀǘŜŘ ǘŜǊǊƛǘƻǊƛŀƭ ōŜƘŀǾƛƻǳǊ ƻŦ .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜǎ ƛƴ 
Stanley Park, Plath (1994, 1997) documented breeding by Purple Martins in Burrard Inlet, and 
Boyd and EǎƭŜǊ όнлммύ ǘǊŀŎƪŜŘ ƳƻǾŜƳŜƴǘǎ ƻŦ .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ ŦƛǘǘŜŘ ǿƛǘƘ ǎŀǘŜƭƭƛǘŜ 
transmitters between the study area and their breeding grounds and moulting lakes in the 
interior of BC. Cook (2008) summarized the location of eagle nests on the North Shore. 
Information on the trends of various species in the region includes waterbird population trends 
in Padilla Bay, Washington (Anderson et al. 2009), the Salish Sea (Vilchis et al. 2015), the Strait of 
Georgia (Crewe et al. 2012), and Puget Sound (Nysewander et al. 2001; Bower 2009).  
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2. Study Area and Methods 

2.1 Study Area 

 

 
Fig. 1 Burrard Inlet and Indian Arm study area 

The study area includes all the tidal waters of Indian Arm and Burrard Inlet including Port Moody 
Arm and English Bay, west to Point Atkinson and the Point Grey bell buoy (49.29N, 123.265W). 
Burrard Inlet - Indian Arm is estuarine with relatively fresh surface waters flowing out of the 
inlet over saline waters originating from the Strait of Georgia (Davidson 1979). Most of the 
freshwater input comes from the Indian River and Buntzen power station (Dunbar 1965). 
Turbulent mixing occurs in the constrictions at First and Second Narrows. Relatively clean and 
pollution-free waters of Vancouver Harbour described by Stockner and Cliff (1979) are the result 
of reduced discharges, strong tidal mixing and seaward flushing.  
 
Burrard Inlet, Port Moody Arm and the entrance to Indian Arm are rimmed with urban and 
industrial development interspersed with parks within the city of Vancouver and surrounding 
cities, municipalities and districts. Waterfront cottages dot the shoreline of Indian Arm where 
the land is largely undeveloped crown land, Provincial Park and Indian Reserve.  
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2.2 Transect Route and Field Protocol 

 
Survey methods designed to estimate population size and distribution of seabirds in large open 
waters use a sampling method based on a fixed transect width (Tasker et al. 1984). The aim of 
our study was to derive an estimate of the total number of birds present and record their 
distribution in mostly narrow waterways, which required us to use a wider transect.  

We surveyed the entire perimeter of English Bay, Vancouver Harbour and Indian Arm 
approximately each month. Counts of birds were made from either a 5.2 m long rigid hull boat 
or a 7 m long aluminum boat moving at 12 knots along a 500 m wide transect of the shoreline. 
In the relatively narrow inlets we were able to see much of the shore and water so our 
estimates closely approximate the total number of birds present. The exceptions were some 
distant birds in shallow water where our boat could not travel in Port Moody Inlet, Maplewood 
Mudflats, and Spanish Banks, and the deep water in central English Bay. Our estimates in these 
areas were likely slightly lower than the total number of birds present. We occasionally saw 
birds far from the transect off Spanish Banks although few birds were seen far from shore on 
the transect route between Point Atkinson and Point Grey. The region of English Bay that is far 
from shore needs to be addressed in future work.      

Two observers watched for birds on either side of the boat. One observer called out waypoints 
approximately every 500 meters while the other observer recorded the data. Binoculars were 
used to assist in counting and identifying distant birds. In most situations, birds were counted 
individually. Flocks of more than about 1000 individuals were estimated by summing the 
number of groups of 10 or 100 individuals. On two occasions we compared our estimates 
against the number counted from a photograph of the same flock. We estimated 1500 and 350 
birds were present compared to 1357 and 323 from photos of the same flocks, a precision 
similar to other studies (Prater 1979). Rappolt et al (1984) concluded that over and 
underestimates canceled each other out.   

 

2.3 Kernel and Cluster Mapping Techniques 

 
Kernel analysis is used to estimate population density and is also used to visualize distribution 
patterns. Kernel applications are widely used in wildlife research. Kernel analysis creates a 
smooth surface in which the estimated surface value is highest at the location of the known data 
points and diminishes with increasing distance from the point, reaching zero at the predefined 
search radius distance from this point (ArcGIS 9.3, ESRI 2009). 
 
2.3.1 Kernel Analysis 

 
We applied a kernel estimator to determine the spatial distribution pattern of each species of 
interest using effort-corrected counts. A cell size of 50 metres (resolution) and a search radius of 
1,500 metres were used to define the kernel settings. Next, we normalized each raster layer into 
ƎǊƻǳǇǎ ǳǎƛƴƎ ŀ άƴŀǘǳǊŀƭ ōǊŜŀƪǎέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƳŜǘƘƻŘΦ ¢Ƙƛǎ ƳŜǘƘƻŘ ŎǊŜŀǘŜǎ ŎƭŀǎǎŜǎ ōȅ ƛŘŜƴǘƛŦȅƛƴƎ 
naturally occurring breaks in the distribution of data values. It attempts to reduce variance 
within groups and maximize the variance among groups. To allow comparison among species, 
we labeled highest values as primary area, the second highest values as secondary area, and the 
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third highest as tertiary area. One further tier of (lowest) values was excluded from visual 
representation on the species maps to minimize distraction from areas of higher importance. 

 

2.3.2 Clustering Analysis 
 
In order to determine the distribution of groups of interest (e.g. SARA-COSEWIC species), the 
respective species rasters needed to be combined. In order to make the rasters comparable, it 
was important to use a common measurement scale and weights that allow us to make 
calculations of standardized criteria among several kernel rasters. To do this, we assigned 
numerical weights to the categories described above. Primary areas, secondary areas, and 
tertiary areas were assigned weights of 10, 6 and 2 respectively. After scaling the kernel raster 
datasets, the selected species were overlapped and summed together. The resulting rasters 
were displayed using "equal interval" classification which divides a dataset into groups at regular 
intervals containing equal ranges of values. In this way, a clustering degree was identified where 
primary, secondary and tertiary areas represent the species abundance and spatial distribution 
(and the lowest tier of values was excluded as before). 
 
It is important to note that the maps in this report show the results of applying kernel analysis 
within 1,500 m of the waypoints along the survey transect route only; the analysis does not 
extrapolate beyond 1,500 m either side of the transect line. There are shortcomings of applying 
this technique to waypoints along a transect line, including spatial autocorrelation not being 
accounted for. The maps represent only the data collected during this survey, and do not reflect 
an absence of birds or mammals >1.5 km away from the transect line. 

 

 

2.4 Other Observations 
 
We included observations of birds and marine mammals seen in the inlet within a few years of 
our surveys but missed by us. The observations of these species listed in the Discussion, help to 
fill out the species list for the region. 

 

3. Results 

3.1 Summary of Records 
 
Eleven surveys were conducted between 31 December 2011 and 25 July 2013, tallying 
approximately 3,952 records (waypoint-encounters) of 100,175 individuals of 48 marine bird 
and two marine mammal species, summarized in Table 2.  Surf Scoter and Glaucous-Winged Gull 
were the most abundant species, comprising more than 50% of all individuals.  Harbour Seal was 
the most numerous marine mammal recorded.   
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Table 2. Number of marine birds and mammals counted during 11 line transect surveys (within 500 
meters either side of survey vessel) in Burrard Inlet and Indian Arm, British Columbia, 2012-2013. Annual 
total is the sum of August 2012 to July 2013 (shaded) columns. 

Species 

Survey Dates (number of survey points) Annual 
Total 
(Aug 
2012-

Jul 
2013) 

2012 2013 

Dec/Jan Mar Aug Sept Nov Dec/Jan Feb Mar Apr/May Jun Jul 

(288) (288) (288) (288) (288) (288) (288) (288) (288) (288) (288) 

Red-throated 
Loon  2 0 0 0 5 182 3 0 0 0 0 190 

Pacific Loon  0 0 0 0 2 0 0 0 0 0 0 2 

Common Loon  7 7 0 13 10 17 8 3 1 0 0 52 

Red-necked Grebe  0 0 0 3 9 1 0 0 0 0 0 13 

Horned Grebe  24 9 0 1 19 23 25 12 0 0 0 80 

Western Grebe  36 40 0 1 9 23 25 20 3 0 0 81 

Double-crested 
Cormorant  101 23 88 98 102 78 77 49 195 23 64 774 

Brandt's 
Cormorant  36 0 1 0 13 7 21 11 3 0 0 56 

Pelagic Cormorant  341 140 205 203 249 128 231 278 137 152 181 1764 

Great Blue Heron  3 21 19 8 3 4 6 2 17 54 13 126 

Canada Goose  167 48 351 359 176 69 103 106 94 939 833 3030 

Trumpeter Swan  0 6 0 0 0 0 0 0 0 0 0 0 

American Wigeon  16 6 0 20 102 4 0 24 145 0 0 295 

Mallard  77 490 12 30 80 60 51 64 4 40 0 341 

Northern Pintail  0 0 0 0 15 0 0 3 30 0 0 48 

Green-winged 
Teal  0 0 0 5 70 38 0 2 0 0 0 115 

Greater Scaup  1400 4505 0 0 17 1627 1489 21 7 0 0 3161 

Harlequin Duck  17 0 0 0 18 7 0 7 27 7 0 66 

Surf Scoter  9720 8971 0 0 1739 7557 3998 131 0 0 0 13425 

White-winged 
Scoter  341 7 0 0 190 142 58 2502 2102 5 1 5000 

Black Scoter  0 0 0 0 2 0 1 0 0 0 0 3 

Long-tailed Duck  16 5 0 0 1 2 1 2 0 0 0 6 

Bufflehead  122 64 0 0 424 190 211 252 209 0 0 1286 

Common 
Goldeneye  156 91 0 0 33 273 232 218 0 0 0 756 

Barrow's 
Goldeneye  3672 2023 0 0 1555 2003 2162 1628 85 0 0 7433 

Hooded 
Merganser  1 3 0 0 0 10 1 5 0 0 0 16 

Common 
Merganser  6 3 31 22 2 8 5 31 18 11 5 133 

Red-breasted 
Merganser  11 0 0 0 1 14 24 0 0 0 0 39 

Bald Eagle  29 11 2 1 10 12 16 6 10 11 8 76 

Merlin  0 0 0 1 0 0 0 0 0 0 0 1 

Osprey  0 0 0 0 0 0 0 0 1 3 5 9 

Peregrine Falcon  2 0 0 1 0 0 1 0 0 0 0 2 

Black 
Oystercatcher  22 0 0 0 0 9 0 0 0 0 0 9 

Black Turnstone  2 0 0 5 0 0 3 0 0 0 0 8 

Sanderling  63 0 0 0 0 0 0 0 0 0 0 0 

Dunlin  0 0 0 0 0 270 0 0 0 0 0 270 

Spotted Sandpiper  1 0 3 8 0 0 0 0 1 0 0 12 

Western 
Sandpiper  0 0 3 0 0 0 0 0 0 0 0 3 

Bonaparte's Gull  0 0 0 0 6 1 0 0 0 0 30 37 

Mew Gull  840 943 122 185 1077 1074 842 250 241 0 0 3791 

Ring-billed Gull  0 0 2 2 0 0 0 0 0 0 8 12 
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Species 

Survey Dates (number of survey points) Annual 
Total 
(Aug 
2012-

Jul 
2013) 

2012 2013 

Dec/Jan Mar Aug Sept Nov Dec/Jan Feb Mar Apr/May Jun Jul 

(288) (288) (288) (288) (288) (288) (288) (288) (288) (288) (288) 

California Gull  7 0 13 30 2 2 0 0 0 0 4 51 

Glaucous-winged 
Gull  1798 1882 1325 4114 2258 3321 2233 718 1082 1391 2238 18680 

Herring Gull  0 0 0 0 0 0 0 1 0 0 0 1 

Common Murre  1 0 0 0 0 24 1 0 0 0 0 25 

Pigeon Guillemot  0 9 4 0 1 4 6 21 10 4 20 70 

Marbled Murrelet  0 0 0 0 4 0 0 0 0 5 0 9 

Belted Kingfisher  0 1 1 6 1 0 0 0 1 0 0 9 

Harbour Seal  33 8 36 72 75 16 58 18 61 13 70 419 

Harbour Porpoise  0 0 0 0 0 1 0 0 3 0 0 4 

Total birds 19037 19308 2182 5116 8205 17184 11834 6367 4423 2645 3410 61366 

Total mammals 33 8 36 72 75 17 58 18 64 13 70 423 

All Species 19070 19316 2218 5188 8280 17201 11892 6385 4487 2658 3480 61789 

 

 

3.2 Historical Comparisons in abundance and distribution 
 
Our findings concur with the conclusion made by Breault and Watts (1995) two decades ago 
that large numbers of birds used the inner harbour between Lions Gate and Iron Workers 
Memorial bridges (at the first and second narrows), and waterfowl and gulls were the most 
numerous birds. However, the number of birds reported by Breault and Watts (1995) was 
greater than in our study. The maximum number of birds counted in their study area in 1993 
was 25,000 compared to 17,000 and 19,000 in our 2012 and 2013 surveys, respectively (Table 
2). However, Breault anŘ ²ŀǘǘǎΩ όмффрύ ǇŜŀƪ ƴǳƳōŜǊ ƻŦ мсΣумн ŘƛǾƛƴƎ ŘǳŎƪǎ ƛƴ 5ŜŎŜƳōŜǊ мффо 
was very similar to our tally of 15,462 for December 2011 and slightly more than the 11,833 we 
counted in December 2012 (Table 2). Some of the largest differences were our tally of about half 
ǘƘŜ ƴǳƳōŜǊ ƻŦ .ŀǊǊƻǿǎΩ DƻƭŘŜƴŜȅŜ ǊŜǇƻǊǘŜŘ ōȅ .ǊŜŀǳƭǘ ŀƴŘ ²ŀǘǘǎ όмффрύΦ ! ƎǊŀŘǳŀƭ ŘŜŎƭƛƴŜ ŦƻǊ 
over a decade was detected for goldeneye in the Strait of Georgia (Crewe et al. 2012). We also 
have witnessed the near disappearance of the Western Grebe and Marbled Murrelet from the 
inlet, and possible declines to Black Scoter, Red-throated Loon, Common Loon, Red-necked 
DǊŜōŜ ŀƴŘ .ƻƴŀǇŀǊǘŜΩǎ DǳƭƭΦ !ƭǘƘƻǳƎƘ ǎƻƳŜ ƻŦ ǘƘŜǎŜ ŘŜŎƭƛƴŜǎ ƳƛƎƘǘ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘ 
methodologies, coverage and effort used by Breault and Watts (1995) and us, declines for many 
species have also been detected in the Strait of Georgia (Crewe et al. 2010). Whether the 
declines in Burrard Inlet and Indian Arm reflect region-wide ecological change or are more site 
specific needs to be assessed.  

Species that have increased in number include the Great Blue Heron, Double-crested Cormorant 
and Bald Eagle. The increase of nesting herons in Stanley Park can be attributed to the arrival of 
many herons following the abandonment of a large colony in Pacific Spirit Park. Cormorants 
increased after they began to nest beneath bridges perhaps to find safety from eagles. Bald 
Eagles are undergoing a recovery in numbers across North America following years of 
persecution and poisoning. The eagle has taken well to the urban and suburban environment 
including the abundance of bird and fish prey in Burrard Inlet and Indian Arm.    
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3.3 General finding for SARA species and conservation concerns 

 

Fig. 2 Primary, secondary and tertiary areas for all federal Species at Risk along the transect route in 
Burrard Inlet and Indian Arm, based on spatial clustering analysis of all survey records of SARA-COSEWIC 
listed marine bird and mammal species. 

 

Of special interest for conservation are 16 species that have been given designations for concern 
(Table 1). Among the six SARA species, the most troubling is the Marbled Murrelet that was 
plentiful in the 1970s. The murrelet has become scarce in Burrard Inlet and Indian Arm. Critical 
nesting habitat for the species has been identified in the Burrard Inlet watershed (Environment 
Canada 2014). The Great Blue Heron is designated a Species of Special Concern and identified in 
the Important Bird Area designation. There was a large heron colony in Stanley Park and a few 
small colonies around the inlet during our survey. Many herons from Stanley Park flew to the 
Fraser River delta to forage but some herons foraged for fish along the shores of Burrard Inlet 
and Indian Arm. We saw Peregrine Falcons on a few occasions and it possibly nests in the area. 
Nest locations need to be identified and protected. Transient and resident populations of Killer 
Whales periodically enter Burrard Inlet and Indian Arm but these areas lie outside the defined 
ΨŎǊƛǘƛŎŀƭ ƘŀōƛǘŀǘΩ όGovernment of Canada 2015). Gray Whales periodically surface in English Bay 
and enter Indian Arm. Harbour Porpoises were seen at the entrance to English Bay where RWB 
has frequently encountered them.  
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Fig. 3 Primary, secondary and tertiary areas for all federal and provincial marine bird and mammal Species 
at Risk along the transect route in Burrard Inlet and Indian Arm, based on spatial clustering analysis of all 
survey records of SARA-COSEWIC and Ministry of Environment Red- and Blue-listed marine bird and 
mammal species. 
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Fig. 4 Primary, secondary and tertiary areas for all federal and provincial marine bird Species at Risk along 
the transect route in Burrard Inlet and Indian Arm, based on spatial clustering analysis of all survey 
records of SARA-COSEWIC and BC Ministry of Environment Red- and Blue-listed marine bird species.  Note 
this differs from Fig. 3 only in the exclusion of Harbour Porpoise. 

 

Ten species on either the COSEWIC or Provincial Red/Blue list include the Horned Grebe, 
Western Grebe, Double-ŎǊŜǎǘŜŘ /ƻǊƳƻǊŀƴǘΣ .ǊŀƴŘǘΩǎ /ƻǊƳƻǊŀƴǘΣ [ƻƴƎ-tailed Duck, Surf Scoter, 
Black Scoter, California Gull, Common Murre, and Elephant Seal. The causes of decline are not 
always known and warrant specific studies to understand what can be done.  

 

3.4 Food Specialists 
 
A goal to sustain birds and mammals regardless of their designations requires a functioning 
ecosystem that can supply them with food, shelter, nest sites and resting locations. Restoring 
and sustaining habitats while minimizing pollution will be required.  

Important food sources for birds are marine vegetation, small fish and marine invertebrates. 
Some of the large flocks of diving ducks appear to be attracted by mussels and barnacles as food 
along wharves and piers and by spilled grain from terminals in the harbour. Seabirds, grebes and 
herons depend on small schooling and inshore species of fish. Restoration and maintenance of 
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eelgrass beds, estuaries, salt marshes, mudflats, and salmon bearing streams is an important 
component for all species of birds.  

A number of species in this report that have declined forage largely on small forage fish. These 
forage fish specialists include Brandt's and Pelagic Cormorant, Common Murre, California Gull, 
Great Blue Heron, Harbour Porpoise, Horned and Western Grebe, Marbled Murrelet, Pacific 
Loon, and Pigeon Guillemot. The trends on forage fish populations in the inlet are not well 
understood but anecdotally, there seems to be fewer than in the recent past. We combined the 
forage fish specialist species together in the accompanying map to show areas where those 
species were most numerous. Their presence might reflect fish abundance. The six major areas 
were: Central and south English Bay including Stanly Park and Spanish Banks; the Inner Harbour; 
Second Narrows east to and including Maplewood Mudflats; the entrance to Indian Arm; the 
head of Port Moody Inlet; and the head of Indian Arm.      

 

 

Fig. 5 Primary, secondary and tertiary areas for forage fish specialists (birds and mammals) along the 
transect route in Burrard Inlet and Indian Arm, based on spatial clustering analysis of all survey records of 
forage fish specialists. 
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Fig. 6 Primary, secondary and tertiary areas for forage fish specialists (birds) along the transect route in 
Burrard Inlet and Indian Arm, based on spatial clustering analysis of all survey records of forage fish 
specialists. Note this differs from Fig. 5 only in the exclusion of Harbour Porpoise. 

 

The second group was the rocky shore specialists that specialize on eating mussels, and other 
marine invertebrates including seaducks and shorebirds. These species include Barrow's 
Goldeneye, Black Turnstone, Glaucous-winged Gull, Harlequin Duck, and Surf Scoter. They were 
especially numerous at Cypress Creek where large numbers of birds bathed and rested; a large 
flock of scoters seen off Point Grey; Stanley Park and adjacent North Shore; the inner harbour 
where flocks of scoters assembled; the entrance to Indian Arm; Port Moody Inlet; Twin Islands; 
and the head of Indian Arm.  
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Fig. 7 Primary, secondary and tertiary areas for rocky shore specialists along the transect route in Burrard 
Inlet and Indian Arm, based on spatial clustering analysis of all survey records of rocky shore specialists. 

 

4. Discussion 

4.1 Precision of Estimates 
 
We assumed that we could see and count most birds present on the water during our surveys. 
The exceptions were on extensive intertidal shallows in Port Moody Inlet, Maplewood Mudflats, 
and Spanish Banks, and in the open water of central English Bay. In those locations, we could 
see birds that were too distant to identify or count. The intertidal areas are included in the BC 
Coastal Waterbird Survey in which observers on land tally all the birds within one kilometer of 
shore. Our surveys done during the day would have missed tallying a large gull and seaduck 
night roost reported in English Bay (Worcester 2010).  

We also assumed that a single survey each month would represent the abundance of 
waterbirds. This assumption is likely valid for the majority of species that remain for the winter 
ōǳǘ ƭŜǎǎ ǎƻ ŦƻǊ ƳƛƎǊŀƴǘǎ ǎǳŎƘ ŀǎ ǘƘŜ .ƻƴŀǇŀǊǘŜΩǎ Dǳƭƭ ŀƴŘ /ŀƭƛŦƻǊƴƛŀ Dǳƭƭ ǘƘŀǘ ƳƛƎƘǘ ƳƻǾŜ 
through in a short period of time. Our assumption that a monthly snapshot would represent the 
distribution of birds likely under represented the overall distribution. For example, satellite 
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ǘǊŀŎƪƛƴƎ ƻŦ .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ ŎŀǇǘǳǊŜŘ ƛƴ LƴŘƛŀƴ !ǊƳ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ōƛǊŘǎ ƳƻǾŜŘ ǊŜƎǳƭŀǊly 
about the inlet. 

Several species of birds that were not seen by us that would likely be recorded with more 
surveys include Semipalmated Plover, Killdeer, Greater Yellowlegs, Lesser Yellowlegs, Least 
Sandpiper, Long-billed Dowitcher, Short-billed DowitcherΣ ¢ƘŀȅŜǊΩǎ DǳƭƭΣ /ƻƳƳƻƴ ¢ŜǊƴΣ /ŀǎǇƛŀƴ 
Tern, and Rhinoceros Auklet. Among the marine mammals were a few species that were present 
shortly before, during or after our surveys. Although none were recorded on the survey, we 
include them here for completeness of the list of marine mammals for the harbour. An Elephant 
Seal (Mirounga angustirostris) underwent a pelage molt while hauled out on Ambleside Beach 
1-20 May 2013. There were unconfirmed reports of a few Steller Sea Lions (Eumatopias jubatus) 
in Port Moody Inlet. A Grey Whale (Eschrichtius robustus) was observed near Stanley Park 3 
September 2010 and again on 12 August 2015. Killer Whales (Orcinus orca) traveling in one or 
possibly two pods entered Vancouver Harbour on 14 June 2013 (CBC News 2013) and a pod of 
Pacific White-sided Dolphins (Lagenorhynchus obliquidens) entered English Bay and False Creek 
on 17 March 2014 (CBC News 2014). We did not see a Northern River Otter (Lutra canadensis) 
despite it being a widespread, year-round resident that frequents docks and shorelines around 
Burrard Inlet and Indian Arm.  

 

4.2 Historical Changes      
 
The archeological record indicates that large numbers of ducks, loons and gulls were present in 
the inlet in the past (Trost 2005). Our study revealed large numbers of ducks and gulls were 
present but the number of loons and grebes were small. There was an abundance of herring, 
northern anchovy and surf smelt in the archeological record that would have been prey for 
loons and grebes in the past that were absent or occurred in low abundance in the inlet during 
our study. In June 2014, herring was seen at the head of Indian River (RWB), and in March 2015, 
herring spawned on the shores of Indian Arm. Large schools of small fish assumed to be this 
species were present in August (R. MacVicar and R. Foster, pers. comm.). We show that the 
numbers of birds and the species for the most part, in the study area have not changed 
substantially since 1995. The exceptions include the Marbled Murrelet, Western Grebe, Black 
Scoter, Red-throated Loon, Common Loon, Red-ƴŜŎƪŜŘ DǊŜōŜΣ IƻǊƴŜŘ DǊŜōŜΣ ŀƴŘ .ƻƴŀǇŀǊǘŜΩǎ 
Gull. The decline of these species has also been detected at a regional level. The reason for the 
decline is unclear but might be related to a decline in their fish prey in the Salish Sea (Vilchis et 
al. 2015).       

The 48 species of birds and two marine mammals we reported on in Burrard Inlet and Indian 
Arm are part of complex ecological community dependent on the interaction of ocean currents 
and tides, freshwater runoff, marine and terrestrial plants, and marine life to provide them with 
food, water to drink, places for nesting and for rest. Our understanding of the distribution and 
abundance of many species and their ecological interactions is nonexistent or in its infancy. 
Targeted research to fill these gaps would assist in efforts to restore and enhance existing 
habitats, and measure change to the Burrard Inlet and Indian Arm ecosystem.  
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4.3 SARA-COSEWIC Species, Forage Fish Specialists and Rocky Shore Specialists Habitat 
Delineation 

 
The three summary maps - species of conservation concern, forage fish specialists, and rock 
shore specialists ς are the beginnings of priority areas for the ongoing maintenance of species in 
Burrard Inlet and Indian Arm. However, the mobile nature of the thousands of scoters and 
goldeneye using the inlet make these flocks vulnerable to oil spills which can have serious long-
term consequences for the recovery of their populations (Day et al.1997, Peterson 2003). Our 
surveys were a snapshot of how these birds use the harbour. An important consideration is to 
use satellite tracking techniques on Surf Scoters in the harbour to define their daily use patterns.  

Seaducks appeared to contend with most human activity such as walking the seawall, traveling 
in boats, paddleboarding and kayaking, but it is unclear how much the ducks will tolerate.    

 

5. Habitat Recommendations  

Our study has established a baseline against which change including recovery, can now be 
measured. We also identified species of conservation priority that will require specific actions. 
At a broader level, the maintenance of the abundant species will require sustaining their 
habitats. Specifically, mussel beds and barnacle encrusted shores that support the suite of rocky 
shores specialists need to be mapped, and spawning locations for forage fish need to be located 
and protected. Opportunities to consider are the enhancement of habitats for forage fish such 
as marshes, seagrass meadows, removal or wrapping of creosote pilings, and restoration of 
riparian edges, and hard surfaces for mussels and barnacle attachment. 
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Appendix 1. Species Accounts 

 
Each account begins with a summary of the Conservation Status in Canada and British Columbia. 
Conservation Status in the following accounts is derived from: 1) the Committee on Species of 
Endangered Wildlife in Canada listing (www.cosewic.gc.ca) for Endangered, Threatened, and 
Special Concern; and 2 ) BC Conservation Data Centre listing (www.env.gov.bc.ca/cdc/) where 
Red is the provincial equivalent of the federal Endangered and Threatened categories; Blue is 
equivalent to Special Concern, and Yellow indicates not at risk. Next is a summary of what is 
known about the species local ecology and regional trends. A summary of the status of the 
species in the Salish Sea provides regional context to its abundance and distribution, and the 
Survey Records pertain to our survey of Burrard Inlet and Indian Arm.  Although a map is 
provided for every species, there are cases where the map does not adequately describe the 
distribution and abundance of the species, e.g., for very rare species; for species that are highly 
mobile and where the timing of the survey might miss them. In such cases, the limitations of the 
map are noted. We close with Conservation Issues and Recommendation sections.   
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BIRDS 

 
Canada Goose Branta canadensis 
Conservation Status   Conservation Data Centre: BC Yellow List 
 

 
Fig. 8 Spatial distribution and seasonal abundance of Canada Goose in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The number of resident exotic Canada Geese tallied during the 

BC Coastal Waterbird Survey increased significantly averaging 
annually 3.8% between 1999 and 2011 (Crewe et al. 2012). This 
upward trend was mirrored in Puget Sound (Crewe et al. 2012). 
A native subspecies of Canada Geese, referred to as the Dusky 
Canada Goose (B. c. occidentalis), transits the region between 
winter quarters in the Willamette Valley, Oregon and breeding 
grounds in the Copper River, Alaska (Campbell et al. 1990).  

Salish Sea Status   The Canada Goose in the lower mainland was largely migratory 
and a summer visitor until the 1970s (Campbell et al. 1990, 
Dawe and Stewart 2010, Martell 2015a). Small resident flocks 
were reported to breed in 1970 but most geese seen were in 
transit (Campbell et al. 1972b). The migratory native Canada 
Geese pass through the region in spring and autumn, often at 
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high elevation. Starting in the 1970s, Canada Geese of several 
subspecies from other parts of Canada and the USA were 
shipped to the lower mainland by fish and game organizations 
from which arose the burgeoning resident exotic population in 
the Salish Sea, including Burrard Inlet and Indian Arm (Campbell 
et al. 1990). By the 1990s, the Canada Goose had become a 
regular fixture in Burrard Inlet and Indian Arm. Hanrahan (1994) 
reported more than 100 were present in Port Moody Inlet in 
summer and 350 in winter of 1992.     

 Survey Records 2011-13  Canada Geese were present year-round exceeding more than 
900 individuals in June (Table 2). Several hundred geese used 
the fields and waters of Port Moody Arm during our surveys 
during the non-breeding season and while moulting their 
feathers in summer. The species was also numerous oat 
Maplewood Mudflats and around grain terminals in the 
harbour. Small flocks moulted feathers in the Indian River 
estuary. Canada Geese dispersed around Burrard Inlet and 
Indian Arm to nest and raise goslings.   

Conservation Issues   The resident exotic Canada Goose has had a negative effect on 
vegetation in several estuaries on the eastern shore of 
Vancouver Island (Dawe et al 2011, 2015) and there were signs 
of heavy grazing by geese at the head of Port Moody Inlet 
during our study. Nesting exotic Canada Geese have also 
impacted floral vegetation on small islands (Best and Arcese 
2009).  Geese were present in the Indian River estuary but their 
impact has not been assessed.  

Recommendations   Estuarine vegetation is an important source of food energy for 
the ecosystem to function. Several creeks and rivers support 
naturally spawning salmon that might be impacted by the loss 
of vegetation. Dawe et al (2015) recommended actions to 
reduce the number of geese on Vancouver Island. A review of 
the impact of geese in Burrard Inlet and Indian Arm should be 
undertaken. 
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Trumpeter Swan Cygnus buccinator 
Conservation Status   COSEWIC (1996): Not at risk; Conservation Data Centre: BC 

Yellow List 
 

 
Fig. 9 Spatial distribution and seasonal abundance of Trumpeter Swan in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends  In winter, Trumpeter Swans rely on freshwater and coastal 

estuarine wetlands and adjacent agricultural areas such as 
those found in the Comox Valley and lower Fraser River Valley. 
After reaching near-extinction from over-hunting in the early 
twentieth century, Trumpeter Swan numbers increased steadily 
throughout their North American range. The BC breeding 
population, in the northern interior, is small but steadily 
increasing (BC Conservation Data Centre 2015). The winter 
population has rebounded and is now widespread. At the 
continental level, the species has reached the management goal 
(North American Waterfowl Management Plan 2012). 

Salish Sea Status   Monitoring by the Canadian Wildlife Service showed an increase 
of over 11% from 2001-2006 in the Fraser Valley and Vancouver 
Island (Canadian Wildlife Service Waterfowl Committee 2013) 
but there was no significant trend in the Fraser delta using the 
BC Coastal Waterbird Survey data from 1999-2011 (Crewe et al. 
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2012).  
Survey Records 2011-13   The Trumpeter Swan was rarely seen in the study area. We saw 

swans only in Port Moody Inlet during our survey and a few 
swans were present at the mouth of the Indian River during a 
visit within the survey period.   

Conservation Issues   The major conservation issues facing the Trumpeter Swan in the 
Strait of Georgia are loss of winter farmland habitat to 
development, loss of suitable crop types to agricultural 
intensification, human disturbance, lead shot poisoning and 
losses of coastal marsh habitat due to climate change 
(Environment Canada 2013).  

Recommendations   No measures are proposed 

 
 
 

American Wigeon Anas americana 
Conservation Status   Conservation Data Centre: BC Yellow list 
 

 
Fig. 10 Spatial distribution and seasonal abundance of American Wigeon in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Fraser River Delta is the centre of the wintering distribution 

in the Strait of Georgia for this numerous and widespread 
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species (Crewe et al. 2012). Flocks of many tens of thousands 
graze on farmland and rest in Boundary Bay in winter (Crewe et 
al. 2012, Middleton 2014). The American Wigeon forages on 
grasses on lawns and in fallow fields, on marsh plants and 
marine eelgrass and algae. 

Salish Sea Status   The BC Coastal Waterbird Survey showed no significant trend 
for American Wigeon between 1999 and 2011 (Crewe et al. 
2012). The BC Christmas Bird Count data from the period 1959ς
1988 showed no discernible trend (Sauer et al. 1996). However, 
a significant increase since the mid-1970s was reported from 
Padilla Bay, Washington (Anderson et al. 2009).  

Survey Records 2011-13  American Wigeon tendency to hug the shoreline and forage on 
lawns and fields made them difficult to see from a boat. Our 
surveys indicated two areas of high use at Maplewood and 
Stanley Park. We saw fewer than 25 on most surveys with the 
exception being April/May and November when over 100 were 
present during migration (Table 2). 

Conservation Issues  Although the population appears stable, steady losses of 
agricultural land to urban development and transportation 
corridors, and changes in agricultural land cover stand to 
threaten wintering habitat (Environment Canada 2013). There 
were few wigeon in the study area and no pressing conservation 
issues.    

Recommendations   No measures are proposed 
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Mallard Anas platyrhynchos 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 11 Spatial distribution and seasonal abundance of Mallard in Burrard Inlet and Indian Arm, British 
Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Mallard is an herbivorous duck that forages on the blades, 

seeds and roots of grasses and sedges in both estuarine 
marshes and agricultural fields. Mallard are widespread 
throughout the Salish Sea and have a clear centre of abundance 
in the Fraser delta where many thousands graze on farmland 
and rest in Boundary Bay in winter (Crewe et al. 2012, 
Middleton 2014). 

Salish Sea Status   No significant regional trend apparent in BC Coastal Waterbird 
Survey data from 1999-2011 (Crewe et al. 2012). No significant 
change in the wintering population in BC from Christmas Bird 
Count data from 1959-1988 (Sauer et al. 1996). Although there 
was no significant trend in winter numbers in Puget Sound from 
1978-80 to 2003-06 (Bower 2009), Mallard numbers have been 
increasing in Padilla Bay, Washington, since the mid-1970s 
(Anderson et al. 2009). The highest number tallied for Port 
Moody Inlet in 1992 was 120 birds (Hanrahan 1994). 

Survey Records 2011-13  The Mallard was not numerous on our survey of the marine 
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waters of the study area although it was abundant in nearby 
lakes, ponds and parks. The Mallard was more widespread than 
our surveys indicated. One reason was that the Mallard tended 
to stay close to shore where it was difficult to see from our 
boat. For example, Mallards use Maplewood Mudflats, Stanley 
Park, Capilano River mouth and many other locations (RWB 
pers. obs.). We saw 80 or fewer on every survey except March 
2012 when 490 were present (Table 2). The following March we 
only saw 64 ducks. Mallards were seen near Deep Cove, Port 
Moody Inlet, the south shore near Second Narrows where they 
were likely eating spilled grain, and the Indian River during our 
survey.  

Conservation Issues  Although the population is stable, steady losses of agricultural 
land to urban development and transportation corridors and 
changes in agricultural land cover stand to threaten wintering 
habitat (Environment Canada 2013).  

Recommendations   No measures are proposed 

 
 
 
Northern Pintail Anas acuta 
Conservation Status  Conservation Data Centre: BC Yellow list 
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Fig. 12 Spatial distribution and seasonal abundance of Northern Pintail in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends Northern Pintails are herbivorous ducks that eat blades, seeds 

and roots of grasses and sedges in both estuarine marshes and 
agricultural fields. It is the third-most abundant of the duck 
species wintering in the region. Northern Pintail are common 
and widespread throughout the Strait of Georgia with a strong 
centre of abundance around the Fraser delta (Crewe et al. 
2012). Flocks of many thousands graze on farmland and rest in 
Boundary Bay in winter (Crewe et al. 2012, Middleton 2014). 
Nationally and continentally, Northern Pintails were declining 
until the mid-1990s (North American Bird Conservation 
Initiative 2014). 

Salish Sea Status   The BC Coastal Waterbird Survey found no significant change in 
numbers from 1999-2011 (Crewe et al. 2012). Christmas Bird 
Count data from BC showed no significant change in numbers 
between 1959 and 1988 (Sauer et al. 1996). Anderson and 
colleagues (2009) found no significant change in Northern 
Pintail numbers in Padilla Bay, Washington, between the mid-
1970s and mid-2000s. No significant trend in Northern Pintail 
numbers was found in Puget Sound between 1978-80 and 2003-
06 (Bower 2009). 

Survey Records 2011-13  The Northern Pintail was not numerous in the marine waters of 
the study area during our surveys, and like the Mallard and 
American Wigeon, it was difficult to see where it remained close 
to shore. The few pintails we saw were at Maplewood Mudflats, 
Port Moody Inlet and the Indian River on our survey during 
spring and fall migration in March, April/May and September 
(Table 2).  

Conservation Issues  Although the population is stable, losses of nearby agricultural 
land to developments and transportation corridors, and 
changes in agricultural land cover are considered important 
issues for maintenance of wintering habitat (Environment 
Canada 2013). Monitoring needs include the development of a 
marsh monitoring program and targeted winter surveys 
(Environment Canada 2013.) 

Recommendations   No measures are proposed 
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Green-winged Teal Anas carolinensis 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 13 Spatial distribution and seasonal abundance of Green-winged Teal in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Green-winged Teal is associated with freshwater and 

brackish wetlands on the coast of British Columbia where it is 
an abundant migrant and winter species (Campbell et al. 1990). 
The species is especially numerous in the Fraser River Delta and 
estuaries around the Salish Sea (Butler an Campbell 1987). The 
Coastal Waterbird Survey reported that the teal was declining 
significantly between 1999 and 2011, although the survey was 
not the best method to monitor the species (Crewe et al. 2012). 
The Christmas Bird Count from B.C. from the period 1959ς1988 
showed no significant trend (Sauer et al. 1996). 

Salish Sea Status   Campbell et al. (1972a) considered the species to be common in 
winter, and a situation that continues today. Over 400 were 
tallied in Port Moody Inlet in 1992 (Hanrahan 1994).  

 Survey Records 2011-13  The Green-winged Teal was not numerous in the marine waters 
of the study area although it is an abundant species in the 
region. Like the Mallard, Northern Pintail and American Wigeon, 
the Green-winged Teal tends to stay close to shore making 
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them difficult to see from a boat. A small number of teal use 
Port Moody Inlet each winter (RWB pers. obs.). Teal were seen 
feeding along the mudflats and shoreline in Port Moody Inlet on 
our survey. The greatest number was 70 birds seen in 
November (Table 2).    

Conservation Issues  Crewe et al. (2012) highlighted this species to watch because of 
declining trends on the Coastal Waterbird Survey.  

Recommendations   The Green-winged Teal occurs in relatively small numbers in 
Burrard Inlet and Indian Arm when compared to those in the 
Fraser River Delta. Providing suitable habitat in the study area 
for this species is recommended.   

 
 
 
Greater Scaup Aythya marila 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 14 Spatial distribution and seasonal abundance of Greater Scaup in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Greater Scaup is a migrant and winter resident in the region 

where it assembles on bays and in estuaries, on lakes and in 
fields (Campbell et al. 1990). Flocks gather at herring spawning 
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beaches in the Strait of Georgia in late winter and early spring 
(Sullivan et al. 2002a). There is heightened conservation 
concern for the Greater Scaup where declines have been 
reported at a continental and regional scale (Sauer et al. 1996, 
Nyeswander et al. 2001, Anderson et al. 2009, Bower 2009).  

Salish Sea Status   The Coastal Waterbird Survey reported a significant decline on 
their survey between 1999 and 2011 (Crewe et al. 2012).  

Survey Records 2011-13  The Greater Scaup occurred in flocks over 1000 birds in both 
winters and swelled to over 4500 in March 2012 (Table 2). The 
following March only 21 were present despite over 1000 being 
present the previous month. The difference is not clear but 
might be related to the timing of herring spawn in the Salish Sea 
that draws large numbers of scaups to eat the eggs (Sullivan et 
al 2002). Scaups used the Indian River and the inner harbour. 
We saw hundreds of scaups around the Viterra grain terminal 
near the Iron Workers Memorial Bridge and among the piers of 
the central harbour.   

Conservation Issues  Continental declines on survey of the breeding grounds of the 
Greater and Lesser Scaup were attributed to a reduction in the 
recruitment of breeding age scaup in the Canadian western 
boreal forest (Afton and Anderson, 2001). Vancouver Harbour 
supports several thousand Greater Scaup during migration 
where they assemble around grain elevators presumably to eat 
spilled grains. These numbers exceed those reported by 
Campbell (1972a) for Vancouver in 1970. Some Greater Scaup 
might be opportunistically using spilled grain at grain terminals 
as a food source during migration.    

Recommendations   Given the continental concern for this species, it is timely to 
clarify the seasonal use of the harbour by scaup to determine if 

any conservation action is warranted.    
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Harlequin Duck Histrionicus histrionicus 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 15 Spatial distribution and seasonal abundance of Harlequin Duck in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Harlequin Duck in the Salish Sea is a winter resident of 

rocky shoreline and gravel beaches. The species nests along 
mountain streams and the males return soon after mating 
return to the coast to moult feathers and spend the winter. 
Small numbers occur along many rocky shores in the region 
until February or March when they fly to the east coast of 
Vancouver Island to eat Pacific herring eggs (Sullivan et al. 
2002a). Surveys of this species in the region show conflicting 
trends (Crewe et al. 2001).  

Salish Sea Status   The number of Harlequin Ducks in the Strait of Georgia 
underwent a slow decline that Crewe et al. (2012) suggested 
might reflect natural fluctuations. An estimated 11,000 to 
15,000 Harlequin Ducks were present in the Strait of Georgia in 
2000 (Smith et al. 2000). 

Survey Records 2011-13  Small numbers of Harlequin Ducks were seen in the study area 
with the greatest number reaching 27 birds in April/May (Table 
2). Its absence in July and August when they form flocks to 
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undergo feather moult, suggests that they assemble outside the 
study area. Harlequin ducks were found mostly in the western 
end of the study area. The largest numbers gathered at the 
mouth of Cypress Creek in West Vancouver and pairs or small 
numbers were scattered along the West Vancouver and Stanley 
Park shores. A few Harlequin Ducks were present along the 
shore of Cates Park.    

Conservation Issues  Burrard Inlet and Indian Arm holds small numbers of Harlequin 
Ducks in winter that are vulnerable to the effects of oil spills 
(Lance et al. 2001). Post-breeding ducks begin to return in June 
to the coast where they undergo a feather moult that renders 
them flightless from late July through September (Robertson et 
al. 1997). Moulting  ducks are especially vulnerable to 
disturbance and oiling at this time.  

Recommendations   Oil spill prevention in the harbour in general and especially in 
English Bay, should be a priority for this species.    

 
 
 
Long-tailed Duck Clangula hyemalis 
Conservation Status  Conservation Data Centre: BC Blue list 

 

 
Fig. 16 Spatial distribution and seasonal abundance of Long-tailed Duck in Burrard Inlet and Indian Arm, 
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British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Long-tailed Duck is most often encountered far from shore 

in deep water where it dives for invertebrates. . The duck 
spends the winter along the BC Coast and breeds in the Arctic. 
The Long-tailed Duck has undergone declining trends on 
regional, continental and global surveys for unknown reasons 
(reviewed by Crewe et al. 2011).  

Salish Sea Status   The Coastal Waterbird Survey indicated a significant declining 
trend for the period 1999ς2011 in the Strait of Georgia (Crewe 
et al. 2011), and in Puget Sound between the late 1970s and 
early 2000s (Nyeswander et al. 2001, Bower 2009). Campbell et 
al. (1972a) reported the species to be frequent in winter. They 
noted that 20 were present off Stanley Park in March and 53 in 
November. Long-tailed Ducks spend the winter along the east 
coast of Vancouver Island where a few thousand have been 
seen during the spawning season of Pacific Herring (Sullivan et 
al. 2002a).  

Survey Records 2011-13  Few Long-tailed Ducks were present in fall, winter and spring 
(Table 2). The few birds were present along the West Vancouver 
and Stanley Park shoreline and in the open water between Point 
Atkinson and Point Grey. We also saw it at the entrance to 
Indian Arm, the Indian River and in Port Moody. 

Conservation Issues  Only a few Long-tailed Ducks were present in the study area so 
the level of conservation is possibly low. However, this duck 
frequents deep water often far from shore and could possibly 
be more numerous especially in the open water of English Bay, 
than our surveys indicate.  

Recommendations   A survey for this species in the open water of English Bay would 
confirm the species status there.   
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Bufflehead Bucephala albeola 
Conservation Status Conservation Data Centre: BC Yellow list 

 

Fig. 17 Spatial distribution and seasonal abundance of Bufflehead in Burrard Inlet and Indian Arm, British 
Columbia, December 2011 - July 2013. 

 

Ecology and Regional Trends The Bufflehead is a widespread species in nearshore waters 
throughout the Salish Sea in winter. The Bufflehead nests in 
holes in tress in the interior of British Columbia and returns to 
sheltered bays, shallow coves, harbours and estuaries for the 
winter where it dives mostly for invertebrates (Gauthier 2014). 
High numbers are found around Comox, Denman Island, 
between Parksville and Qualicum and in the Squamish Estuary 
(Crewe et al. 2012). In BC, data from the Christmas Bird Count 
indicate stable numbers between 1959-1988 (Sauer et al. 1996). 

Salish Sea Status   No trend was detected from the BC Coastal Waterbird Survey 
over the period 1999-2011 (Crewe et al. 2012). In Washington 
State, trends were less clear. Some surveys report declines 
(Anderson et al. 2009) while those in Puget Sound show 
increases (Bower 2009). 

Survey Records 2011-13  The Bufflehead was widespread on soft bottomed and gravel 
beaches in the study area such as Spanish Banks, Stanley Park, 
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Maplewood Mudflats, Port Moody Inlet and Indian River 
estuary. In those places it was a common species between 
November and May on our survey (Table 2) but arrived in large 
numbers a month earlier in October when we did not conduct a 
survey (RWB, pers. obs.). We recorded over 400 in November 
and about 200 on each survey from December to April/May 
(Table 2). An unexplained absence in November 2012 was likely 
an oversight given its abundance at that time of year.   

Conservation Issues  Loss of breeding habitat in the aspen parkland of the BC interior 
due to logging is a concern (Gauthier 2014, Environment Canada 
2013). Mortality due to catastrophic and chronic oil spills on the 
BC coast is a developing threat according to Environment 
Canada (2013.) Bufflehead is a priority species under the North 
American Waterfowl Management Plan. 

Recommendations   Improving comprehensive coastal coverage of this widespread 
diving duck through increasing coverage of marine monitoring 
programs such as BC Coastal Waterbird Survey and estuarine 
surveys would be beneficial (Environment Canada (2013))  
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Surf Scoter Melanitta perspicillata 
Conservation Status  Conservation Data Centre: BC Blue list 

 

 
Fig. 18 Spatial distribution and seasonal abundance of Surf Scoter in Burrard Inlet and Indian Arm, British 
Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The coast of British Columbia is a significant winter destination 

for the Surf Scoter (Burger 2015a) and it is by far the most 
numerous waterfowl in Burrard Inlet and Indian Arm. Globally 
important numbers in Burrard Inlet and Indian Arm contributed 
to its designation as an Important Bird Area (Bird Studies 
Canada 2000-2015). The Surf Scoter spends its non-breeding 
season on the coast and migrates to the interior to breed in 
spring and summer. Small numbers of non-breeding scoters 
remain in the Salish Sea where they undergo a feather moult in 
summer. The Surf Scoter can occur in flocks of several thousand 
birds through the autumn and winter near mussel beds and in 
late winter and early spring at herring spawning beaches 
(Sullivan et al. 2002a, Lok et al. 2009). Surf Scoters frequented 
mussel beds in the study area where they formed into large 
flocks to dive for mussels that they tear from rocks during dives 
in shallow water (Lacroix 2001, Worcester 2010). Thousands 
assemble to eat herring spawn on the east coast of Vancouver 
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Island in late winter and early spring (Sullivan et al. 2002a, Lok 
et al. 2009).  

Salish Sea Status   The Strait of Georgia is an important winter quarter for this 
species and where large flocks assemble to eat mussels and 
clams. Despite concerns about declines of this species in North 
America (Anderson et al. 2015) the Strait of Georgia Surf Scoters 
did not show a significant change between 1999 and 2011 
(Crewe et al. 2012).  

 Survey Records 2011-13  The surf scoter was the most numerous waterfowl on our 
surveys. We tallied 9720 and 7557 scoters in December / 
January 2012 and 2013, respectively (Table 2). We had highest 
densities off of scoters off Spanish Banks and in Indian Arm in 
our surveys with lower densities but important numbers off 
Stanley Park, in Vancouver Harbour, parts of West Vancouver 
waterfront, and the entrance to Port Moody (Table 3). This snap 
shot does not adequately address the mobile nature and overall 
distribution of this species. Breault and Watts (1995) reported a 
maximum of 6150 scoters in the study area.  

Conservation Issues  Providing food, resting places and preventing pollution are key 
to the continued presence of this species in the harbour. 
Burrard Inlet and Indian Arm is a globally important winter 
habitat for this species. The scoter is vulnerable to the 
immediate and long term effects of oiled beaches (Day et 
al.1997, Peterson 2003).  

Recommendations   More study of this species is needed to adequately assess its 
distribution in Burrard Inlet and Indian Arm to assist in locating 
key foraging and roosting areas in the harbour. In addition, 
mapping of beds and tracking contaminant loads in mussels 
would provide information on food quality in the study area. 
The location and number of seaducks possibly using English Bay 
as a nighttime roost should be investigated and documented. 
Oil spill prevention should be a priority for this species. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



R.W. Butler, A.R. Couturier, and E. Dickson.  2015 | 48  
 

Black Scoter Melanitta americana  
Conservation Status  Conservation Data Centre: BC Blue list 

 

 
Fig. 19 Spatial distribution and seasonal abundance of Black Scoter in Burrard Inlet and Indian Arm, British 
Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Black Scoter is a winter resident that departs for breeding 

grounds for the spring and summer. Crewe et al. (2012) 
reported this species was undergoing a strong significant 
decline in the Strait of Georgia from 1999ς2011 concurs with 
several other studies of this species elsewhere in North 
America. The Black Scoter was frequently seen in winter near 
Vancouver in 1970 (Campbell et al. 1972a) but it was never very 
numerous. Sullivan et al. (2002a) tallied 2187 in 23 bays along 
the east coast of Vancouver Island in 1998.     

 Survey Records 2011-13  We saw only three Black Scoters (Table 2). The species could 
easily been overlooked in very large distant flocks of Surf and 
White-winged scoters.   

Conservation Issues  Crewe et al. (2012) drew attention to the large decline of this 
species on surveys and Anderson et al. (2012) suggested that 
Bald Eagle predation might be a factor. Eagles are important 
bird predators and were widespread in our survey. The worrying 
trends suggest that the Black Scoter might soon no longer be 
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seen in Vancouver Harbour.  
Recommendations   A careful search for this species in English Bay would be helpful 

to confirm its status.   

 
 
 
White-winged Scoter Melanitta fusca 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 20 Spatial distribution and seasonal abundance of White-winged Scoter in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The southern Strait of Georgia and Hecate Strait are centres of 

winter abundance in British Columbia for this species (Campbell 
et al. 1990). Many White-winged Scoters spend the autumn, 
winter and early spring in the Strait of Georgia before migrating 
to nesting grounds in western Canada. The White-winged Scoter 
inhabits mostly soft-bottomed substrates where it dives for its 
food of marine invertebrates. Large numbers assemble along 
the east coast of Vancouver Island to feed on herring spawn in 
early spring (Lok et al. 2008).  

Salish Sea Status   Campbell et al. (1972a) considered the White-winged Scoter to 
ōŜ ΨŦǊŜǉǳŜƴǘ ǿƛƴǘŜǊΩ ƛƴ ǘƘŜ ±ŀƴŎƻǳǾŜǊ ŀǊŜŀ ƛƴ мфтлΦ ¢ƘŜ ./ 
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Coastal Waterbird Survey showed a significant decline of 7.6% 
per year over the 1999ς2011 period in the Strait of Georgia 
which contrasts with no significant change between 1978ς80 
and 2003ς06 in Puget Sound (Bower 2009) and a significant 
increase for all scoters in Padilla Bay (Anderson et al. 2009). 
These differences perhaps reflect local movements of flocks 
between bays.  

Survey Records 2011-13  A few hundred or fewer White-winged Scoters were present in 
winter but their numbers swelled to over 2000 in spring 
migration (Table 2). The large numbers of White-winged Scoter 
found off Spanish Banks suggests that English Bay might be an 
important spring staging area for this species. Smaller numbers 
were also present in English Bay in the company of Surf Scoters 
in winter.  

Conservation Issues  The flocks of over 2000 scoters off Spanish Banks might indicate 
these waters are important during migration, especially in the 
light of reported declines. The role of large numbers of eagles 
that were less numerous in the past, is a possible cause.  

Recommendations   The large flocks seen in spring off Spanish Banks requires closer 
scrutiny to assess the region as a spring staging area for this 
species. We recommend a study of local eagle diets and 
behavioural responses of seaducks to the presence of eagles to 
determine the significance of predation on scoter abundance 
and distribution.   
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.ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ Bucephala islandica 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 21 Spatial distribution and seasonal abundance of Barrow's Goldeneye in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The south coast of British Columbia is an important winter 

ǉǳŀǊǘŜǊǎ ŦƻǊ ƭŀǊƎŜ ƴǳƳōŜǊǎ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜΦ 
Globally important numbers in Burrard Inlet and Indian Arm 
contributed to its designation as an Important Bird Area (Bird 
Studies Canada 2000-2015). The goldeneye is a west coast 
species especially sought by birdwatchers. Burrard Inlet and 
Indian Arm goldeneye have been the focus of winter territorial 
behaviour and migration (Savard 1998, Hogan et al. 2011). 
.ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ ƛǎ ǊŜǎǘǊƛŎǘŜŘ ŀƭƳƻǎǘ ŜȄŎƭǳǎƛǾŜƭȅ ǘƻ ǎƘŜƭǘŜǊŜŘ 
rock shorelines on its winter quarters in the North Pacific. Its 
winter diet is mostly marine invertebrates such as snails, 
barnacles and mussels, and herring eggs in spring (Vermeer 
1982). Pacific herring spawned on Best Beach in Indian Arm in 
April 2015 attracting hundreds of goldeneye.  

 
 Indian Arm goldeneyes were strongly associated with nest sites 

in the Cariboo, and Cardinal Lake in Alberta where they moulted 
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feathers after breeding (Boyd and Esler 2011). Many goldeneye 
returned to the same winter quarters between years with most 
females (71%) and some males (29%) relocating to within 5 km 
of the previous winter location in the subsequent year. .ŀǊǊƻǿΩǎ 
Goldeneye captured in Indian Arm moved about the inlet and 
used neighbouring lakes (Boyd and Esler 2011). Worcester 
(2010) found most goldeneye around Stanley Park frequented 
the western shore where mussel beds were most prevalent.     

Salish Sea Status   Important coastal regions for this species are the southern 
Sunshine Coast, English Bay and Burrard Inlet area and Howe 
Sound (Crewe et al. 2012). The BC Coastal Waterbird Survey 
showed a significant decline of 4.3% annually between 1999ς
2011 (Crewe et al. 2012). These authors identified Burrard Inlet 
where numbers had declined significantly over the past two 
decades.  

Survey Records 2011-13  .ŀǊǊƻǿΩǎ DƻƭŘŜƴŜȅŜ ǿŀǎ ŀ ƘƛƎƘƭȅ ƳƻōƛƭŜ ǎǇŜŎƛŜǎ ŀǎ ǊŜŦƭŜŎǘŜŘ ƛƴ 
the map and confirmed by satellite tracking (W.S. Boyd, pers. 
comm.). The greatest number of goldeneyes was in 
December/January 2012 when we tallied 3672 ducks (Table 2). 
Two decades earlier, Breault and Watts (1995) tailed nearly 
double that number at 7126 birds in December. In our study, 
over a 1000 were present from November to March after which 
the goldeneye departed for breeding grounds. (Goldeneye 
arrived in October when we did not conduct a survey, RWB 
pers. obs). Our surveys showed that the goldeneye was 
widespread along rocky shores of Burrard Inlet and Indian Arm. 

Conservation Issues  Burrard Inlet and Indian Arm is a globally important winter 
habitat for this species. The goldeneye is vulnerable to the 
immediate and long term effects of oiled beaches (Day et 
al.1997, Peterson 2003). The species mobility makes it a 
potential candidate for oiling and a priority for response. Bird 
Studies Canada (2000-2015) summary of this species in Burrard 
Inlet and Indian Arm ranged from 550-3672 birds, the high 
count being our tally, and representing 1.5% of the global 
population estimate for this species. There is an historical tally 
of 7126 goldeneye for Burrard Inlet and Indian Arm reported by 
(Breault and Watts 1995).   

Recommendations   ¢ƘŜ ƎƻƭŘŜƴŜȅŜ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƛƴƭŜǘΩǎ ƛŎƻƴƛŎ ōƛǊŘǎΦ hƛƭ ǎǇƛƭƭ 
prevention should be a priority for this species. W.S. Boyd and 
D. Esler (pers. comm.) have begun to describe local movements 
of the goldeneye in Burrard Inlet and Indian Arm. We also need 
to know the features of habitats frequented by goldeneye to 
ensure continuity.  
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Common Goldeneye Bucephala clangula 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 22 Spatial distribution and seasonal abundance of Common Goldeneye in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Common Goldeneye is a widespread west coast species in 

winter often found in soft bottom estuaries and shores 
(Campbell et al 1990). It eats mostly marine invertebrates and 
assembles at herring spawning beaches to eat spawn in late 
winter and early spring (Sullivan et al. 2002a).  

Salish Sea Status   Crewe et al. (2012) found no significant change in abundance in 
the Canadian portion of the Salish Sea between 1999 and 2011 
whereas both Bower (2009) and Anderson et al. (2009) found 
large declines on surveys in Puget Sound and Padilla Bay, 
respectively. Campbell et al. (1972a) reported that the species 
was common in winter. 

Survey Records 2011-13  A few hundred birds were widespread between November and 
March (Table 2) generally over soft beaches such in Englihs Bay, 
Maplewood Mudflats, Port Moody Arm and Indian River 
estuary.    

Conservation Issues  No conservation issues are proposed. 
Recommendations   No recommendations are proposed.  
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Common Merganser Mergus merganser 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 23 Spatial distribution and seasonal abundance of Common Merganser in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Common Merganser is a widespread species in small 

numbers throughout the region. The merganser nests along the 
shores of local rivers and streams and brings its broods to the 
sea. Mergansers eat mostly small fish prey.  

Salish Sea Status   The species abundance appears to be stable in the Salish Sea 
(Bower 2009, Crewe et al. 2012). The merganser was reported 
to nest along rivers and streams of the North Shore in 1970 
(Campbell et al. 1972a). 

Survey Records 2011-13  Small numbers were present year round (Table 2). The Common 
Merganser occurred in the highest densities near creek and 
river mouths. Cypress Creek, Maplewood Mudflats, Port Moody 
Inlet and the Indian River held the highest densities. 

Conservation Issues  No issues are proposed. 
Recommendations   Documenting the streams used by mergansers would assist in 

ensuring the stability of local nesting populations. 
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Red-breasted Merganser Mergus serrator 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 24 Spatial distribution and seasonal abundance of Red-breasted Merganser in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Red-breasted Merganser migrates into the region for the 

winter beginning in September and departs in April (Campbell et 
al 1972a). Mergansers reside in shallow waters where they dive 
for small fish along the shores of the south coast. No trend was 
found in the Christmas Bird Count data from B.C. in 1959ς1988 
(Sauer et al. 1996). 

Salish Sea Status   No trend was found for the Coastal Waterbird Survey from 
1999-2011 (Crewe et al. 2012) but Bower (2009) reported a 
decrease 1975ς84 and 1998ς2007 periods of the Christmas Bird 
Count data from the Salish Sea. 

Survey Records 2011-13  The Red-breasted Merganser occurred as scattered lone 
individuals or pairs. Nowhere numerous, the few Red-Breasted 
Mergansers were seen mostly along the west side of Stanley 
Park.   

Conservation Issues  No issues are proposed. 
Recommendations   No measures are proposed. 
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Hooded Merganser Lophodytes cucullatus 
Conservation Status  Conservation Data Centre: BC Yellow list 

 

 
Fig. 25 Spatial distribution and seasonal abundance of Hooded Merganser in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends Surveys in the region are not adequate to assess the abundance 

of Hooded Merganser (Anderson et al. 2009, Crewe et al 2012). 
Campbell et al. (1990) refer to the species as common in spring, 
locally very common in autumn, rare to uncommon in summer, 
and fairly common to locally very common in winter on the 
south coast of British Columbia. It is most often encountered in 
bays, inlets and estuaries on the south coast. Coastal and 
interior populations in British Columbia have more than 
doubled since 1970 (North American Bird Conservation Initiative 
2012). 

Salish Sea Status   The Hooded Merganser nested in the Lower Mainland in 1970 
(Campbell et al. 1972a) and continues to do so. The species is 
widespread mostly seen in small numbers or as individual birds.    

Survey Records 2011-13  The scarcest of the three species of merganser, the Hooded 
Merganser was seen only in winter and spring (Table 2). The few 
individuals we saw were scattered around the study area and 
most often encountered near Cates Park and the Indian River.   
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Conservation Issues  The species is doing well in southern British Columbia and no 
conservation measures are warranted (Martell 2015b).  

Recommendations   No measures are proposed. 

 
 
 
Pacific Loon Gavia pacifica 
Conservation Status  Conservation data Centre: BC Yellow list 

 

 
Fig. 26 Spatial distribution and seasonal abundance of Pacific Loon in Burrard Inlet and Indian Arm, British 
Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Pacific Loon is a flocking species that can occur in large 

numbers in tidally active areas. Historically, several thousand of 
this species spent the winter in Active Pass (Vermeer 1977). For 
example, Davidson et al. (2010) tallied a maximum of 241 loons 
in 2009 in the eastern entrance to Active Pass. The loon is a 
winter resident where it dives to pursue its fish prey.  

Salish Sea Status   Large numbers of loons have historically been reported from 
Point Roberts, along the east coast of Vancouver Island and in 
Active Pass (Campbell et al. 1972a, Vermeer 1977, Sullivan et al. 
2002a). The censuses around the Salish are confounding (Bower 
2009, Anderson et al. 2009, Crewe et al. 2012) and suggest a 
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complex pattern of local movements likely related to the 
availability of its prey. 

Survey Records 2011-13  Campbell et al. (1972a) did not report the species in Burrard 
Inlet and Indian Arm. Our only encounter was of two birds near 
the mouth of the Indian River in November 2012 (Table 2). 

Conservation Issues  No issues are proposed. 
Recommendations   No measures are proposed. 

 
 
 
Common Loon Gavia immer 
Conservation Status  COSEWIC: not at risk (1997); Conservation Data Centre: BC 

Yellow list 

 

 
Fig. 27 Spatial distribution and seasonal abundance of Common Loon in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Common Loon is frequently seen in winter along the south 

coast of British Columbia. The loon departs for breeding lakes in 
April or May and returns in late August or September (BC 
Breeding Bird Atlas 2015). A few birds stay on the coast through 
the summer. The regional trend is confounded by reported 
increases in Puget Sound (Anderson et al. 2009, Bower 2009) 
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and decreases in the Strait of Georgia (Crewe et al. 2012). 
Salish Sea Status   Campbell et al. (1972a) described the status in the Vancouver 

region as common in winter. Bower et al. (2009) reported a 
significant increase in 1978-79 and 2003-2006 whereas Crewe 
et al. (2012) reported a significant decline between 1998 and 
2011.   

Survey Records 2011-13  We saw as many as 17 Common Loons on our surveys. They 
were widespread usually as individual birds most often 
encountered near Maplewood Mudflats and the entrance to 
Indian Arm.  

Conservation Issues  The conflicting trends in the abundance of Common Loons in 
the Salish Sea possibly reflect their distribution in pursuit of 
mobile fish as prey. 

Recommendations   Loons join a suite of other species in Burrard Inlet and Indian 
Arm that eat small fish. Ensuring a supply of small fish as prey 
for loons and other birds would help maintain their long-term 
presence in the harbour.   

 
 
 
Red-throated Loon Gavia stellata 
Conservation Status Conservation Data Centre: BC Yellow list 
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Fig. 28 Spatial distribution and seasonal abundance of Red-throated Loon in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Red-throated Loon nests on small freshwater lakes and 

ponds near the seashore where it feeds. The number of loons in 
a region is related to the number of lakes where they can nest 
but not the water chemistry or fish abundance on the lakes 
since most food is caught along the seashore (Campbell et al. 
1990). Red-throated Loons winter in shallow, sheltered marine 
waters (Campbell et al 1990) with strong freshwater influence 
such as the Fraser Delta, Boundary Bay, Mayne Island and the 
area between Comox and Campbell River (Crewe et al. 2012). In 
Alaska, a steep 53% population decline was detected between 
1977-1993 (Barr et al. 2000). 

Salish Sea Status   Campbell et al. (1972a) reported that the species frequented 
the Vancouver region in winter but strong declines were 
apparent in the Salish Sea in recent years. A significant decline 
of 9.3% was reported by the BC Coastal Waterbird Survey 
between 1999-2011 (Crewe et al. 2012). Declines were also 
apparent in Washington with a 73.9% decline between 1978-80 
and 2003-06 in Puget Sound (Bower 2009) and also significant 
declines in Padilla Bay (Anderson et al. 2009). 

Survey Records 2011-13  The Red-throated Loon was generally scarce in the study area, 
the exception being on December/January 2013 when 182 were 
seen (Table 2). Only a few Red-throated Loons were seen on our 
surveys and English Bay was the only place where the species 
was encountered.  

Conservation Issues  The decline of this species is worrying especially since the Fraser 
River estuary historically held large numbers that likely 
extended into English Bay. The reasons for the declines are not 
known and might be related to changes in availability of prey. 
Wintering Red-throated Loons are susceptible to catastrophic 
and chronic oil spills and being caught in fishing gear (Barr et al. 
2000). 

Recommendations   An assessment of the abundance of this species in English Bay 
and the mouth of the Fraser River needs to be undertake to 
determine if and the kinds of actions required for its 
conservation are warranted.   
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Red-necked Grebe Podiceps grisegena 
Conservation Status COSEWIC: not at risk (1982); Conservation Data Centre: BC 

Yellow list 

 

 
Fig. 29 Spatial distribution and seasonal abundance of Red-necked Grebe in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends Red-necked Grebes winter throughout the BC coast with the 

high numbers showing up in fall (Crewe et al. 2012). They can 
be found in estuarine and coastal waters in shallow bays and 
inlets (Stout and Nuechterlein 1999). Regional trend data are 
scarce (Stout and Nuechterlein 1999). No trend was found in 
the BC Christmas Bird Count between 1959-1988 (Sauer et al. 
1996). Alaska aerial monitoring in Yukon National Wildlife 
Refuge showed a 10% decline from 1988-1998 (Alaska 
Department of Fish and Game 2006). 

Salish Sea Status   No trend was detected in the BC Coastal Waterbird Survey 
between 1999-2011 (Crewe et al. 2012). To the south in the US 
portion of the Salish Sea there was a decline of about 35% 
between 1975-1984 and 1998-2007 (Bower 2009). Aerial 
surveys in Puget Sound showed an 89% decline between 1978-
79 and 1992-99 (Nysewander et al. 2001) and a 33% decline in 
Padilla Bay between 1978-79 and 2003-06 (Anderson et al. 
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2009). In October 1971, 55 Red-necked Grebes were counted 
from Stanley Park where Campbell et al. (1972b) described it to 
be common. 

Survey Records 2011-13  Red-necked Grebes were seen only on a few surveys and in very 
small numbers (Table 2) notably along Spanish Banks but also 
along the West Vancouver waterfront, Maplewood Mudflats, 
Belcarra Bay and in Indian Arm. 

Conservation Issues  The species is neither a national or regional conservation 
concern (Howie 2015a). However, in Burrard Inlet and Indian 
Arm it joins a growing list of species that eat small fish and 
appear to have declined in abundance.  

Recommendations   Enhancing small fish populations in the region should benefit 
this species.   

 
 
 
Horned Grebe Podiceps auritus 
Conservation Status  COSEWIC (2009): Special Concern (Western population); 

Conservation Data Centre: BC Yellow list 

 

 
Fig. 30 Spatial distribution and seasonal abundance of Horned Grebe in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 
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Ecology and Regional Trends The Horned Grebe is a frequent winter resident of coastal bays 
and estuaries in southern British Columbia. The grebe has been 
undergoing a population decline in numerous surveys in the 
Salish Sea for several years (Nysewander et al. 2001, Anderson 
et a;. 2009, Bower 2009, Crewe et al. 2011).  

Salish Sea Status   Sullivan et al. (2002a) reported large numbers of Horned Grebes 
attract to herring spawning along the east coast of Vancouver 
Island.  

Survey Records 2011-13  Present from September to March, small numbers of Horned 
Grebes were seen scattered throughout much of the study area. 
The primary locations were western Stanley Park and Spanish 
Banks, Maplewood Mudflats, Port Moody Inlet and Belcarra. 

Conservation Issues  The causes for the plummeting number of Horned Grebe is the 
most important issue but the threats and causes are not known 
(COSEWIC 2009). Proposed causes include degradation of 
wetland nesting areas and predation. 

Recommendations   Research to understand the causes of the decline of this once 
widespread species needs to begin. Several fish-eating species 
have undergone declines in recent decades suggesting changes 
in fish abundance would be a good place to start.  
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Western Grebe Aechmophorus occidentalis  
Conservation Status  COSEWIC (2014): Special Concern; Conservation Data Centre: BC 

Red list 

 

 
Fig. 31 Spatial distribution and seasonal abundance of Western Grebe in Burrard Inlet and Indian Arm, 
British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends The Western Grebe breeds in western North America and 

spends the winter along the Pacific Coast (Howie 2015b). 
Globally important numbers in Burrard Inlet and Indian Arm 
contributed to its designation as an Important Bird Area (Bird 
Studies Canada 2000-2015). However, the species has 
undergone one of the largest declines of waterbirds on surveys 
in the Salish Sea in recent years (Crewe et al. 2012).  

Salish Sea Status   In 1970, 2500 grebes were present off Point Grey in May and 
150 off Stanley Park in September but the truly remarkable 
figure of 12,206 on the 1970 Christmas Bird Count was 
overshadowed by a previous estimate of 15,450 birds (Campbell 
et al. 1972a). There were 800 in English Bay 1 June 1971 and 
4917 were counted on the Christmas Bird Count (Campbell et al. 
1972b). The Vancouver Natural History Society (1995) wrote 
ά{ƻƳŜǘƛƳŜǎ ŘŜǘŀŎƘƳŜƴǘǎ ƻŦ ²ŜǎǘŜǊƴ DǊŜōŜǎ ƴǳƳōŜǊƛƴƎ ǳǇ ǘƻ 
several hundred birds will come inshore from the large offshore 
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wintering flock of several thousand in the center of the inlet 
ƴŜŀǊ ǘƘŜ ƳƻƻǊŜŘ ŦǊŜƛƎƘǘŜǊǎέΦ !ōƻǳǘ млл-200 grebes roosted at 
the mouth of the Capilano River in 1979 and foraged on 
schooling fish in English Bay (RWB unpubl.). Several hundred 
grebes were present in winter off Deep Cove from 1979 to the 
early 1980s but by the end of the decade only a few remained 
(M. DeJong Westman, pers. comm.). Hanrahan (1994) reported 
that in 1992 between 50-100 grebes were present in winter 
near Admiralty Point. There were 430 Western Grebes near 
Dundarave Pier in West Vancouver on 30 December 1997, 400-
500 on 11 and 31 January and 211 on 20 March 1998 (RWB, 
unpubl notes). These observations suggest there was local 
movement about the study area until the end of the 1990s. The 
number of Western Grebes in the Salish Sea declined by 95% in 
recent decades while increasing by 300% in California (Wilson et 
al. 2012). These authors posit that the shift in abundance of the 
grebes reflects a distributional shift in their small forage fish 
prey.   

Survey Records 2011-13  Small numbers of Western Grebes were present during our 
survey. We could count on about 20-40 grebes being present in 
the inner harbour through the winter (Table 2). A flock was also 
seen off Iron Bay in Indian Arm perhaps preparing for migration. 

Conservation Issues  If the grebe shifted its distribution southward in response to 
small fish prey as proposed by Wilson et al. (2012) then the 
return of the grebe will depend on the recovery of small forage 
fish in the inlet. In late summer of 2014 and 2015, large 
numbers of herring were present in Indian Arm suggesting that 
a recovery is underway. 

Recommendations   Ensuring an abundant supply of small fish, in particular Pacific 
herring would assist in the return of the Western Grebe to the 
harbour.  
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.ǊŀƴŘǘΩǎ /ƻǊƳƻǊŀƴǘ Phalacrocorax penicillatus  
Conservation Status  Conservation Data Centre: BC Red list 

 

 
Fig. 32 Spatial distribution and seasonal abundance of Brandt's Cormorant in Burrard Inlet and Indian 
Arm, British Columbia, December 2011 - July 2013. 

 
Ecology and Regional Trends .ǊŀƴŘǘΩǎ /ƻǊƳƻǊŀƴǘ ƛǎ ŀƴ ŜƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ƛƴ ǿŜǎǘŜǊƴ bƻǊǘƘ 

America where it frequents an oceanic, deeper water realm. 
Large numbers have been reported from Baynes Sound, the 
Sunshine coast, Victoria and the east coast of Vancouver Island 
ό/ǊŜǿŜ Ŝǘ ŀƭΦ нлммύΦ aƻǎǘ .ǊŀƴŘǘΩǎ /ƻǊƳƻǊŀƴǘ ōǊŜŜŘ ƻǳǘǎƛŘŜ ǘƘŜ 
province (Campbell et al. 1990). 

Salish Sea Status   .ǊŀƴŘǘΩǎ /ƻǊƳƻǊŀƴǘ ƴǳƳōŜǊǎ ŦƭǳŎǘǳŀǘŜ ƻǾŜǊ ǘƘŜ ȅŜŀǊǎ ǿƛǘƘ ƴƻ 
significant trend arising in the BC Coastal Waterbird Survey 
(Crewe et al. 2011). 

Survey Records 2011-13  Campbell et al. (1972a) considered the species to be rare in the 
Vancouver area. A few individuals of this species were seen 
from November to April/May (Table 2) mostly at the entrance 
to Burrard Inlet and only occasionally in Indian Arm. 

Conservation Issues  No conservation issues are proposed. 
Recommendations   No measures are proposed. 
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Double-crested Cormorant Phalacrocorax auritus auritus 
Conservation Status  COSEWIC (1978): Not at risk; Conservation Data Centre: BC Blue 

list 

 

 
Fig. 33 Spatial distribution and seasonal abundance of Double-crested Cormorant in Burrard Inlet and 
Indian Arm, British Columbia, December 2011 - July 2013. 
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Fig. 34 Spatial distribution and seasonal abundance of Double-crested Cormorant in Burrard Inlet and 
Indian Arm, British Columbia, December 2011 - November 2012. 
 

 
Ecology and Regional Trends The Double-crested Cormorant is a year-round resident that 

breeds on local islands and human made structures. The 
number of nesting cormorants at breeding colonies has 
fluctuated over the years in the region suggesting the region-
wide distribution is dynamic perhaps in response to local food 
resources.  

Salish Sea Status   Campbell et al. (1972a) did not report breeding by the Double-
crested Cormorant with Burrard Inlet and Indian Arm in 1970. 
That began to change at least a decade ago and this species 
began to nest on towers and bridges. Changing distribution 
seems to be a hallmark of this species in the Salish Sea. Chatwin 
et al (2002) found colony counts indicating large declines in this 
species but the number of wintering cormorants did not change 
significantly in the Salish Sea (Crewe et al. 2011)  

Survey Records 2011-13  The Double-crested Cormorant was present year-round and was 
widespread in the study area. The prime location for Double-
crested Cormorant during our survey was the Iron Workers 
Memorial Bridge where at least 90 pairs nested during our 
surveys. Other pairs nested beneath the Burrard and Granville 
Street bridges. The cormorant foraged widely throughout the 








































































