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MS.XEA.C.T 

Little is known about the distribution, density and behaviour 

of moulting seaducks in the coastal waters of British Columbia. I 

summarize in this report some of the information available on the 

distribution of moulting seaducks. Three species of seaducks 

moult in large numbers in the coastal waters of British Columbia: 

the Harlequin Duck (Hi~~~2ni~Y~ hi~~~i2n~Ya), the Surf Scoter 

(~elanitta perspicillata) and the White-winged Scoter (M~ittA 

fusca). Harlequin Ducks moult in small groups of 20 to 200 birds 

along rocky shores and are well distributed along the coast. 

Large numbers of Harlequin Ducks moult in the northwest portion of 

the Strait of Georgia. Surf Scoters moult in larger groups (100-

5,000 birds) in very localized areas. Among the major sites are: 

Boundary Bay, Hernando Island, Christie Islet in Howe Sound and 

the islands at the junction of Alice Arm and Hastings Arm in 

Observatory Inlet. Some of these sites seem to be traditional 

moulting areas. White-winged Scoters moult also in large groups. 

Known moulting sites include Comox, Boundary Bay, Bonilla Island 

and Rose Spit in the Queen Charlotte Islands. Data is lacking 

however to confirm whether these sites are used every year. Other 

species found in smaller numbers in the coastal waters in summer, 

include the Common Loon (Gayia imm~~), Western Grebe (A~m2Ph2~a 

Q~~ig~n~alia) and the Greater Scaup (A~th~a ma~ila). Threats 

facing moulting seaducks include oil spills, marine aquaculture, 

recreational boating, pollution, habitat destruction, and fishery 

activities. Among some of the research needed are: 1) the 

location of traditional moulting sites along the coast as only a 
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small portion of the coast of British Columbia has been surveyed 

to date; 2) the determination of whether these sites can be used 

to monitor and/or estimate population sizes; 3) the determination 

of the moulting chronology and of the composition of major 

moulting flocks, 4) the characterization of the moulting sites in 

terms of food, habitat and level of pollution; 5) the 

determination of relationships between breeding, moulting and 

wintering areas. Results of this research will benefit the many 

agencies involved in coastal development, impact assessment and 

policy development and will allow wildlife agencies to better 

monitor the health of seaduck populations and to adequately manage 

them. 

RESUME 

Il y a peu d'information sur la distribution, l'abondance et 

le comportement des canards de mer qui muent dans les eaux 

' cotieres de la Colombie Britanique. Je regroupe dans ce rapport 

une partie de l'information qui existe sur la distribution des 

, ' canards de mer durand la periode de la mue. Trois especes de 

' canards muent en grand nombre dans les eaux cotieres de la 

Colombie Britanique. Ce sont le Canard Harlequin (H~§~~~Qni~Y§ 

b..is.t..t.ionicus), la Macreuse a Front Blanc (.Melanitta ~§I:!i.Q.il.l.a..t.a) 

et la Macreuse a Ailes Blanches (.M~lgn~~~g fY§~g). Le Canard 

Harlequin mue en petit groupes comprenant entre 20 et 200 

individus le long de rivages rocheux et se retrouve tout le long 

de la cdte. Ils sont particuli~rement abondants dans la section 

Nord·ouest du detroit de Georgia. La Macreuse a Front Blanc mue 
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' en gros groupes (100-5,000 oiseaux) a des endroits tres localises. 

Parmi les sites les plus importants on retrouve: la baie Boundary, 
~ 

l'ile Hernando, l'ilot Christie dans le detroit de Howe et les 

iles a la jonction des bras Alice et Hastings dans le passage 

Observatory. Certains de ces sites semblent etre des endroits 

traditionels de mue. La Macreuse a Ailes Blanches, mue aussi en 

gros groupes. Les sites importants incluent Comox, la baie 
, , 

Boundary, l'ile Bonilla et extremite nord-est de l'!le Graham dans 

les iles de la Reine Charlotte. La stabilite de ces 

concentrations n'a pas ete etablie cependant. Parmi les autres 
' . , ·' ; , especes qu1 frequentent les eaux cot1eres en ete, on retrouve le 

Huart a Collier (.G.aJZi.a imm..e.xJ, le Grebe de l'ouest (A..e..c.hm2~hQ..t..l.l.§. 

Q.C.&ig..e.n~.ali~) et le Grand Morillon {~~h~.a m.a.t.il.a). Plusieurs 
. " . ~ 

menaces pesent sur les canards de mer en mue: les deversements 
, 

petroliers, l'industrie d'aquaculture marine, les bateaux de 

plaisance, la pollution, la destruction de l'habitat, les 
, 

activites de peche. Les besoins en recherche incluent: 1) la 

localisation des sites de mue traditionels; jusqu'~ present une 

petite partie seulement des eaux coti~res de la Colombie 
" , , 

Britanique a ete inventoriee; ' 2) determiner si les sites de mue 

peuvent etre utilises pour suivre et/ou estimer les effectifs de 

canards de mer 
, 

d'une annee a l'autre; 3) determiner la 

chronologie et la composition des principaux groupes en mue; 
"' , 4) characteriser les sites de mue en terme de disponibilite de 

nourriture, d'habitat, et de degre' de pollution; 5) determiner 

les relations entre les sites de nidification, de ·mue, et 

d'hivernage. 
, 

Les resultats de ces recherches seront utiles aux 
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, , 

divers organismes impliques dans les developements cotiers, dans 

les ~tudes d'impacts et dans le d~velopment de politiques. Ils 

devraient aussi permettre aux organismes fauniques d'effectuer un 
, 

meilleur suivi de la sante des populations de canards de mer et de 
, , 

les amenager de facon adequate. 
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There are indications that large numbers of ducks moult in 

the coastal waters of British Columbia (Patch 1922, Guiguet 1953, 

Hay 1976, Vermeer and Levings 1977, Hatler ~~al. 1978, Martin 

197 8). However, the limited number of surveys during the July­

August moulting season hinders our ability to assess the 

distribution, abundance and behaviour of these birds. In 

addition, our knowledge of seaduck moulting ecology is limited and 

also impairs our ability to successfully manage these species. 

Seaducks are vulnerable to industrial activities during the 

moult. They are flightless, they concentrate, and they may have 

relatively high energy demands at this time (Weller 1957, Young 

1977). In view of the increased maritime traffic along the west 

coast and of the probable renewal of offshore petroleum 

exploration it is urgent to document the abundance, distribution, 

and habitat requirements of moulting seaducks so that a baseline 

exists from which to define sensitive areas and assess potential 

impacts. This information will also help direct the development 

of the rapidly expanding aquaculture industry and minimize its 

impact on seaduck populations. 

My objective in this report is to bring together the 

existing information on moulting seaducks in the coastal waters 

of British Columbia. This report includes information contained 

in an unpublished CWS Regional Report entitled "Moulting ducks in 

the coastal waters of British Columbia" (Savard 1981) as well as 

the results of new surveys conducted since its completion. It 

also summarizes the Royal British Columbia Museum Wildlife 

Records Scheme (BCWRS) for the months of July and August for 

Harlequin Ducks (Hi~~Ii2ni~u~ hi~~Ii2ni~u~), Surf Scoters 

1 



(Melanitta perspicillata) and White-winged Scoters (M. deglandi) 

which moult in great numbers in B.C. coastal waters. The report 

identifies major threats to moulting ducks and areas for future 

research. 

METHODS 

1. Historical recorgs 

The major sources of historical records were the sight 

records from the British Columbia Wildlife Record Scheme (BCWRS) 

and published literature. The sight cards report casual 

sightings by observers. Therefore the absence of sightings for 

an area may reflect more the absence of observers than the 

absence of birds. In spite of limitations, these data are useful 

in suggesting potential moulting sites. In some cases repeated 

sightings for an area· may indicate tradit~onal moulting areas. · I 

have summarized only sightings during July and August because 

this is the period when seaducks are most likely to moult. I 

mapped the sightings of the three·major species of seaducks 

moulting along the coast of British Columbia: Harlequin Duck, 

White-winged Scoter and Surf Scoter. For each site where these 

species had been sighted I classified the foreshore as either 

cliffs, rocks, sandy and muddy based on nautical charts. For 

each species, I then totalled the number of birds seen along each 

type of foreshore. 

2. .s..u.t.Y.e.YS. 

In the last decade, several surveys were done to locate 

concentrations of moulting seaducks: 

2 



1) In 1980, aerial surveys were carried out from a Beaver 

aircraft at a speed of 190 km/h and an altitude of 60 m. 

Observations were recorded on cassette tapes and transcribed at 

the end of each survey. The emphasis of the survey was on the 

location of moulting concentrations of ducks, although all birds 

seen were recorded. Aerial surveys were flown between July 28 and 

31 in Chatham Sound (540N 130ow), Hecate Strait (53oN 13low) and 

Dixon Entrance (54°N 132°W); and on August 7 in Boundary Bay (49°N 

123°W) near Vancouver. Several ground surveys were conducted in 

Boundary Bay throughout the summer and one in the Queen Charlotte 

Islands on July 31. Also, a detailed behavioural study of 

moulting Harlequin Ducks was done in 1984 near White Rock British 

Columbia. 

2) On August 14, 1985, an aerial survey was flown over 

Boundary Bay, Indian Arm and Howe Sound using a Cessna 185 on 

floats at an altitude of 70 m. Only moulting concentrations were 

recorded during this survey. 

3) On August 7, 8 and 25 1986, surveys were flown in Portland 

Inlet, Skidegate Inlet, Douglas Channel and over Hecate Strait 

from a Cessna 337. Again only concentrations of seaducks were 

recorded during the survey. 

RESULTS 

1. Rarleguin Du~k 

A) Data from the literature and the British Columbia Wildlife 
Record Scheme 

Reports of Harlequin Ducks moulting in coastal waters of 

British Columbia are numerous (Guiguet 1953, Campbell 1964, 
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Campbell and Kennedy 1966, Kennedy and Foottit 1967, Foottit 1968, 

Foottit and Butler 1970, Hatler .e..:t. ,a~. 1978 and Martin 1978). 

Their moulting habits are similar to those of other populations of 

Harlequin Duck in Alaska and Iceland which also moult at sea 

(Gabrielson and Lincoln 1959, Bengston 1966). 

The BCWRS indicate that moulting Harlequin Ducks are widely 

distributed along the B.C. coast including the Queen Charlotte 

Islands. Moulting flocks were reported from 84 locations along 

the coast during July and August (Appendix 1). At 61 (73%) of 

these locations, flocks contained less than 50 birds; only 12 

(14%) sites had flocks of over 100 birds. No flocks over 500 

birds have been reported. Sites with over 100 moulting birds 

included the Chain Islets off Victoria, Helliwell Park on Hornby 

Island, Cape Lazo near Comox, Mitlenatch Island, Oyster and 

Shelter Bays south of Campbell River. The site with the .largest 

concentration of Harlequin Ducks was Mitlenatch Island with 

several records of over 300 birds (Appendix 1). Based on these 

records, the northwest section of Georgia Strait is ~n important 

moulting area for this species. More Harlequin Ducks were 

sighted along rocky shores (73%) than along sandy shores (28%) 

(Table 1). Harlequin Duck sightings were more restricted to 

rocky type shores (cliff and rocks) than those of Surf and White­

winged scoters. 

B) Data from surveys 

Few Harlequin Ducks were seen during aerial surveys 

(Appendices 4,5 ,6). This probably reflects more, deficiencies in 

survey techniques than absence of Harlequins. 

4 



Table 1. Distribution of moulting seaducks according to foreshore typel as 
determined from nautical chart. 

Foreshore 'JYpe 
Area 

Species Cliff Rock Sand n 

% % % 
Queen <llarlotte Islands 

5402 Harlequin Duck (50) 308 (29) 223 (21) 1071 
Surf Scoter 1588 (53) 190 (6) 1218 (41) 2996 
White-winged Scoter 744 (25) 60 (2) 2189 (73) 2993 

North end Vancouver Island 
Harlequin Duck 141 (20) 395 (56) 167 ( 24) 703 
Surf Scoter 2856 (38) 490 (7) 4135 (55) 7481 
White-winged Scoter 169 (4) 51 (1) 4513 ( 95} 4733 

South end Vancouver Island 
Harlequin Duck 1173 (56) 253 (12) 686 (32) 2112 
Surf Scoter 3044 " (60) 500 (10) 1546 (30) 5090 
White-winged Scoter 4233 (51) 1500 (18) 2618 (31) 8351 

'lbtal area 
Harlequin Duck 1854 (48) 956 ( 25) 1076 (28) 3886 
Surf Scoter 7488 (48) 1180 ( 8) 6899 (44) 15567 
White-winged Scoter 5146 {32) 1611 (10) 9320 {58) 16077 

1 - No birds of any of the three species were sighted over muddy type 
foreshores. 

2 - Tbtal number of individuals reported along a given type of foreshore. 

5 



The habit of Harlequin Ducks of resting among rocks close to 

shore impairs their detection from the air. This is compounded 

by their cryptic eclipse plumage which blends with adjacent rocks 

and floating kelp. During an aerial survey of Harlequin Ducks in 

Boundary Bay, only half of the 70 birds present were detected 

from the air. 

During aerial surveys, especially those of 1980 we attempted 

to survey several species concurrently and concentrated on large 

flocks so that inconspicuous species such as Harlequin Ducks had 

less chance of being observed. Multiple species counts are less 

accurate than single species counts (Watson .e.t. .al. 1969; Savard 

1982). This was further compounded by the location of our flight 

lines lOO m from the tide line which impaired the detection of 

Harlequin Ducks from the air. Aerial surveys, limited to 

Harlequin Ducks and conducted at low altitudes along the tide 

line, might prove more effective in detecting that species. 

C) Population study 

A small population of Harlequin Duck was monitored from April 

to September 1980 near White Rock, B.C. Numbers fluctuated 

between 25 and 100 individuals (Fig. 1). The birds observed from 

May 14 to June 9 were probably non-breeders. The increase in 

numbers of Harlequin Duck drakes observed on June 16 probably 

represents the return of males from the breeding ground because 

the number of females did not change. Palmer (1976) and Bengston 

(1966) mentioned that males spend approximately four weeks on the 

breeding grounds before returning to sea. Counts indicate that 

the migration to breeding grounds took place between April 21 and 

6 
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May 14. More frequent counts would be required to pinpoint the 

event. 

By June 28, 25% of the males had begun their postnuptial 

moult and were acquiring their eclipse plumage. On July 28, all 

males were in eclipse plumage and flightless. By mid-September 

the males were moulting to their nuptial plumage and were capable 

of flight. 

Moulting Harlequin Ducks were relatively tame. They reacted 

to hikers moving along the shore by going into the water but 

returned to shore as soon as the disturbance passed. On one 

occasion the birds moved on shore when a seal approached them 

from the water. Moulting Harlequin Ducks reacted to boats by 

going into the water and swimming in a long line close to shore in 

very shallow water. Reaction to low flying aircraft was observed 

only once. Most birds resting on rocks went into the water, 

although a few remained on shore. 

During all counts from April 20 to mid-September Harlequin 

Ducks remained within 50 m of shore. During their flightless 

period they spent most of their time resting on exposed rocks. 

This is reflected in the activity pattern recorded on July 28 from 

0600 to 1400 hours (Figs. 2 and 3). All birds fed simultaneously 

in the early morning but after 0900 hours only small numbers of 

birds fed at any one time. Harlequin Ducks spent most of the 

daylight hours resting and preening on the shore (Fig. 3). 
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FIG 2 PERCENTAGE OF HARLEQUIN DUCKS FEEDING 
THROUGtiOUT THE DAY (July 28) 
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FIG 3 PERCENTAGE OF HARLEQUIN DUCKS RESTING ON LAND THROUGHOUT 

THE DAY (THE NUMBER OF BIRDS UNDER OBSERVATION RANGED FROM 30-80) 
(July 28) 
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2. Surf Scoter 

A) Data from the literature and the British Columbia Wildlife 
Record Scheme 

Flocks of scoters were reported at 94 locations along the 

coast during July and August (Appendix 2). At 6 8 (7 2%) of these 

locations, flocks contained less than 100 individuals. Flocks of 

100 to 500 individuals were reported at 20 sites (21%) and there 

were only 8 sites with flocks of over 500 birds: Hernando Reef, 

Tsawwassen, Christie Islet in Howe Sound, Douglas Channel, 

Grenville Channel, Rose Spit and Vargas Island. 

More Surf Scoters were seen along rocky shores (56%) than 

along sandy shores (44%), and none were seen over muddy shores 

(Table 1) • 

B) Data from Surveys 

Moulting flocks of Surf Scoters were very localized. The 

largest concentration was located around a group of islands at the 

junction of Alice Arm and Hastings Arm in Observatory Inlet. In 

1986, I estimated 5,000 Surf Scoters in the sector (Appendix 6). 

In 1980, when only a small section of this sector was surveyed, 

800 Surf Scoters were counted (Appendix 4). In 1976, at the same 

location, 3,000 Surf Scoters were counted by Chris Easthope (CWS 

Unpublished data). These observations show that some moulting 

sites are used for several years and may be traditional. This 

concentration is highlighted by the absence of Surf Scoters 

elsewhere in Observatory Inlet. 

Another large moulting flock of Surfs Scoters occured in 

Boundary Bay near Vancouver where 2,000 to 4,000 scoters were 

counted in August 1980 (Appendix 4) and again 3,000 to 4,000 in 
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August 1985 (Appendix 5). Vermeer and Levings (1977) also 

reported large numbers of moulting Surf Scoters in Boundary Bay. 

In 1986 Surf Scoters were scattered in flocks of 50 to 300 

individuals in the Bay with 2 major concentrations: one on the 

west side of the Bay and one on the east side (Appendix 5, Fig. 

5 .1) • 

A flock of 300 to 800 moulting Surf Scoters is located near 

Christie Islet in Howe Sound. It was first reported in 1977 

(Appendix 2), and was seen again during the aerial survey of 1985 

{Appendix 5). A concentration of moulting Surf Scoters was 

observed in Skidegate Inlet in 1980 (Appendix 4) and again in 1986 

{Appendix 6). Another important concentration of Surf Scoter was 

located in 1986 in Douglas Channel near the northern tip of 

Hawkesbury Island (Appendix 6). Like previous ones, this appears 

to be a stable moulting location. Chris Easthope (CWS unpublished 

data) reported 2,000 birds there in 1976 and Hay (1976) also 

reported moulting flocks there. 

These observations strongly suggest that some moulting sites 

are well defined areas that are used each year, thus the 

importance of identifying these areas and determining what 

attracts birds. Traditional use of these sites raises the 

possibility of using them to monitor population changes in the 

species. 

Males tended to predominate summer concentrations of Surf 

Scoters, but the exact composition of moulting flocks has not been 

established yet. The sex ratio of a small group of Surf Scoters 

in Boundary Bay during the months of July and August averaged 
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Table 2. Sex ratio of Surf Scoters observed along a 4km long 
shoreline in Boundary Bay during the summer of 1981. 

Number of Number of Males/ 
Date males females female 

July 2 77 32 2.41 
7 154 122 1.26 
9 180 76 2.37 

10 298 103 2.89 
13 281 65 4.32 
17 220 36 6.11 
21 387 88 4.40 
23 524 75 6.99 
29 276 45 6.13 

August 4 238 118 2.02 
17 148 117 1.26 
21 201 89 2.26 

Total 2,984 966 3.0 9 
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3.54±0.58 males per female and ranged between 1.26 and 6.99 

(Table 2) • Winter sex ratios for the same area averaged 

1.84±0.29 males per female (n=6 counts). Palmer (1976) suggests 

that both pre-breeding and post-breeding birds are involved and 

Anweiler (1974) reports an influx of males in July and August. 

Along the Beaufort Sea coast of the Yukon Territory only post­

breeding males have been reported (Gollop ~t ~l. 1974, Vermeer 

and Anweiler 197 5, John son ~ .al. 197 5). 

3. Nh~~nged Scote~ 

A) Data from the literature and the British Columbia Wildlife 
Record Scheme 

Several authors (Patch 1922, Palmer 1976, Hay 1976, Vermeer 

and Levings 1977, Hatler ~t ~l. 1978) have reported White-winged 

Scoters moulting in British Columbia coastal waters. Palmer 

(1976) indicates that the centre of abundance of summering pre-

breeders is in waters of southeastern Alaska. 

Flocks of White-winged Scoters were reported at 84 locations 

along the coast during July and August (Appendix 3). Flocks of 

less than 100 individuals were reported at 63 (75%) of these 

sites, of 100 to 500 birds at 15 sites (18%) and over 500 birds at 

6 sites (7%). Sites with more than 500 birds were: Royston near 

Courtenay, Comox, the west side of Vargas Island; Barkley Sound; 

Cape Beal near Barkley Sound; and Mcintyre Bay in the Queen 

Charlotte Islands. White-winged Scoters were sighted more often 

along sandy foreshores (58%), than along rocky shorelines (42%) 

and none were observed over muddy shores (Table 1). 

14 



B) Data from surveys 

White-winged Scoters were the most abundant duck observed in 

aerial surveys conducted in the Queen Charlotte Islands in 1980 

(Appendix 4). They were widely distributed throughout the 

censused area and a large concentration was located on July 29 

near Bonilla Island. The birds were assembled in compact flocks 

of a few hundred, totalling at least 1,500 individuals. Similar 

concentrations have also been observed near Bonilla Island in 

fall and winter, indicating the importance of the area for White­

winged Scoter (Savard 1979). In 1986, however, we could not 

locate this moulting concentration (Appendix 6). Whether birds 

had changed moulting site or whether we missed the flock, cannot 

be ascertained as we could not cover the whole area thoroughly. 

Further surveys are needed to establish the status of this 

moulting site. 

No other large moulting concentrations of White-winged 

Scoters were located during the 1980 and 1986 aerial surveys 

(Appendices 4-6). Although high den si ties of White-winged 

Scoters were recorded in Mcintyre Bay in 1980, the birds were 

scattered and did not form compact flocks like those near Bonilla 

Island. Patch (1922) mentions that the beach of Mcintyre Bay was 

frequently "littered with feathers" of moulting scoters. In 1986 

no large flocks were located in Mcintyre Bay but again our 

coverage of the area was minimal. 

Sex ratios taken during a ground survey along 10 km of 

shoreline near Sandspit in the Queen Charlotte Islands on July 31 

yielded 368 males, 11 females and 21 unclassified individuals 

(Appendix 4). Most males were in nuptial plumage and probably had 
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not yet initiated their moult. The predominance of males in the 

counts indicates that they might be breeding birds that had 

returned from the nesting areas. 

Aerial surveys may have missed some concentrations of White­

winged Scoters. Shallow waters near Skedans Island, Bonilla 

Island and Rose Spit should be surveyed more intensively to 

monitor the build-up to the large numbers that winter there 

( Sa v a r d 1 97 9) • 

4. Other species 

Regular surveys along a 4km length of shoreline near White 

Rock, British Columbia indicate that several species of aquatic 

birds spend the summer in coastal waters (Table 3). The three 

seaduck species discussed earlier were the most abundant summer 

residents, but other species were also seen in small numbers: 

Black Scoters (»~itta niQLa), Oldsquaws (Clangula ~malia) and 

Scaups (A.Y:.th.Y:A sp.; probably marila). 

A) Black Scoter 

No mention of moulting Black Scoter was found in the 

literature for the coast of British Columbia. Palmer (1976) 

indicates only that the species moults in the Bering Sea, and 

Ross (1983) estimated that over 80,000 moulted in James Bay. A 

total of 26 Black Scoters, 17 males and 9 females, were observed 

in the Queen Charlotte Islands during July 1980 surveys 

(Appendix 4). Also, a few Black Scoters were seen in Boundary 

Bay during summer surveys (Table 2). This indicates that at 

least some Black Scoters moult in the coastal waters of British 

Columbia. 
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Table 3. Seasonal fluctuation in the number of aquatic birds along a rocky-sandy 
shoreline near White Rock, British Columbia. 

1980 1981 

Nov Dec Dec Jan Feb May 

26 9 18 12 5 6 8 11 20 22 26 28 

Common Loon 9 13 14 3 6 8 11 13 17 12 10 45 
Arctic Loon 9 10 1 24 12 1 2 
Red-necked Grebe 26 15 4 2 4 16 20 20 26 32 38 11 
Horned Grebe 95 97 75 38 35 53 103 15 1 
Western Grebe 10 13 1 126 557 138 10 38 15 112 
Double-crested Cormorant 3 1 2 1 4 7 2 1 

I-' Pelagic Cormorant 22 29 13 15 7 54 96 73 100 99 43 80 
-...] Scaup 3646 3159 2245 824 289 107 76 97 11 12 38 127 

Common Goldeneye 84 109 77 49 58 
Barrow's Goldeneye 6 4 1 12 2 2 3 1 1 2 2 
Bufflehead 49 50 37 36 40 9 10 7 
Old squaw 23 24 21 7 10 44 25 9 16 6 3 2 
Harlequin Duck 70 60 74 71 68 36 63 45 61 51 50 44 
White-winged Scoter 160 98 79 77 82 34 84 72 60 44 33 63 
Surf Scoter 704 464 367 168 422 129 140 117 300 80 85 132 
Black Scoter 310 380 300 222 206 17 29 50 5 58 29 5 
Common Merganser 
Red-breasted Merganser 68 lOO 63 28 24 13 14 19 12 3 1 
Ruddy Duck 1069 648 1164 16 94 907 1 
Common Murre 
Pigeon Guillemot 1 1 2 5 
Marbled Murrelet 4 4 2 2 16 4 16 5 23 14 



Continued 

Table 3. Seasonal fluctuation in the number of aquatic birds along a rocky-sandy shoreline near White Rock, 
British Columbia. 

1981. 

June July August 

2 4 9 19 2 7 9 10 13 17 21 23 28 29 4 17 21 

Comoon Iron 24 54 22 17 3 18 15 18 10 10 12 13 6 12 34 32 59 
Arctic Loon 1 175 5 1 
Red-necked Grebe 10 11 9 1 3 6 14 
Horned Grebe 4 
Western Grebe 70 103 72 14 320 41 74 29 56 67 143 284 127 19 60 7 115 
Double-crested Cormorant 8 7 3 3 

I-' Pelagic Cormorant 128 185 141 79 40 8 1 21 16 22 6 4 4 4 4 2 
00 Sea up 5 10 185 45 1 

Canroon Goldeneye 
Barrow's Goldeneye 
Bufflehead 
Oldsquaw 4 8 5 6 25 17 13 15 31 17 15 30 15 11 24 29 
Harlequin ruck 21 24 35 46 57 57 69 90 56 61 68 68 73 74 73 93 90 
White-winged Scoter 60 193 237 258 44 234 300 399 174 123 311 311 303 323 160 180 302 
Surf Scoter 202 106 108 55 109 276 256 401 348 256 475 599 856 321 356 265 290 
Black Seater 11 11 35 1 1 9 30 6 24 
Ccmoon Merganser 
Red-breasted Merganser 
Ruddy ruck 
Canroon Murre 5 1 1 
Pigeon Guillemot 9 4 7 10 1 4 2 1 1 2 2 3 
Marbled Murrelet 23 120 8 15 15 2 3 9 5 1 



B) Oldsquaw 

Only one Oldsquaw was observed in the aerial surveys of 

1980, although Vermeer and Levings (1977) reported several 

hundred Oldsquaws summering in Boundary Bay. The absence of this 

species from our surveys may have been due to the location of our 

survey lines only a few hundred meters from shore, because 

Oldsquaws often frequent deeper waters than seaters (Vermeer and 

Levings 1977, Savard 1985). Summer surveys in Boundary Bay 

suggest that some birds spend the summer in the coastal waters of 

British Columbia (Table 2). Small numbers have been reported off 

Mitlenatch Island through July and August (R. Butler pers. 

comm.) • 

C) Greater Scaup 

Scaups have been reported moulting in the coastal waters of 

British Columbia (Hay, 1976, Vermeer and Levings 197 7). Palm er 

(1976) mentioned that most Greater Scaups moult on inland lakes 

but that a few moult at sea. Only a few flocks of scaups were 

recorded during the 1980 aerial surveys in the Queen Charlotte 

Islands (Appendix 4). 

Some Common Loons (G~~i~ imm~L~) and western Grebes 

(~m~h2LY~ occidentalis) also spend the summer in B.C. coastal 

waters. Those are probably subadults who did not or do not 

migrate to their breeding area. Concentrations of post-breeding 

Red-necked Grebes (~~gi~~~~ ni~Li~~lli~) have been reported in 

Boundary Bay in mid-August. Grebes and loons are thought to 

moult their wing feathers in the fall or winter (Palrner 1962), 
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but the exact chronology of the moult has not yet been documented 

for most species. Similarly, Ruddy Ducks are one of the rare 

waterfowl to moult their primaries twice a year, once in late 

summer on the breeding areas, and once during winter (Palmer 

1976). Several hundred Ruddy Ducks winter in Boundary Bay near 

White Rock, B.C. (Savard 198 5) but nothing is known of their 

ecology and moult chronology there. 

5. ~§ats tQ_IDQylting seaducks 

A) Oil Spills 

Seaducks are extremely vulnerable when moulting because they 

become flightless and often form large and compact flocks. 

Seaters are especially vulnerable to oil spills (Clapp §~ gl. 

1982) and oil related deaths have often been documented (Aldrich 

1938, Smail ~~ a11972·, Vermeer and Vermeer 1974, Joensen and 

Hansen 1977, Vauk 1980, Clapp §~al. 1982; Hooper §~al. 1987). 

B) Marine aquaculture 

The development of the aquaculture industry along the coast 

could potentially threaten some moulting sites by either changing 

the habitat or by excluding birds from their traditional sites. 

Moulting seaducks in turn can create problems for some types of 

aquacultures, i.e. shellfish, by exploiting this new and 

accessible source of food. 

C) Recreational boating 

Boating is a potential threat but may not be permanent. 

Birds, unless continuously harassed, can usually adapt to some 

disturbance. However, any habitat change (i.e. construction of 
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marinas) or permanent disturbance could have a significant impact 

on moulting birds. 

D) Pollution 

Toxic pollution could affect the health of moulting seaducks. 

The largest concentration of moulting Surf Scoters found along the 

coast occurs at the mouth of Alice Arm, a polluted area. 

Similarly, moulting scoters in Howe Sound could be subjected to 

high levels of pollution. Toxic pollution can affect the birds 

either directly or by affecting the abundance and quality of food 

in the moulting areas. It may also affect the reproductive 

success of these birds (Hoffman and Albers 1984, Ohlendorf ~ al. 

1986) • 

E) Habitat.destruction 

In view of the growing population and increasing natural 

resource needs, habitat destruction is a continuous threat. 

Industrial expansion, growth of the aquaculture industry, and 

growth of the recreation industry brings the need for more marinas 

and wharves, and logging, all of which could potentially destroy 

moulting sites directly or indirectly. 

F) Fisheries 

Drowning of wintering waterfowl in fishing nets can often be 

important in areas of high fishing intensity (Kirchhof 1982). Net 

fishing activities near important moulting sites could potentially 

cause high mortality. 
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6. B~search Needs 

Our level of knowledge on the distribution and ecology of 

moulting seaducks in the coastal waters in British Columbia is 

limited. Only a small fraction of the coast has been inventoried 

and little is known of the behaviour and ecology of moulting 

seaducks in British Columbia or in the world (Joensen 1973, 

Gollop ~ gl. 1974). Considering the potential threats to these 

birds, some of the knowledge gaps should be filled. Presently, 

we do not have the information necessary to adequately manage 

these birds. Current impact assessments of coastal development 

(industrial, aquaculture) are impaired by this lack of 

information. 

I list below a general list of research needs concerning 

moulting seaducks. The results of this research will benefit many 

agencie·s involved in coastal development, impact assessment and 

policy development. It will also allow wildlife agencies to 

better monitor the health of seaduck populations and to adequately 

manage them. 

A) Locate important moulting sites 

Only a small portion of the coast has been surveyed to 

locate moulting concentrations of seaducks. Other areas that 

were surveyed once require more intensive surveys: Bonilla 

Island, Rose Spit and Mcintyre Bay in the Queen Charlotte 

Islands. 

B) Determine the stability of moulting sites. 

There is some indication that major moulting sites of Surf 

Scoters and Harlequin Ducks are used consistently from year to 
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year. However we have little data indicating whether the numbers 

of birds using these sites remain constant from year to year. 

Also, we do not know whether moulting sites of White-winged 

Scoters are used as consistently as those of Surf Scoters. Once 

the dynamic of moulting flocks is known it may be possible to 

monitor and even estimate size of populations by surveying 

important moulting areas. 

C) Determine moulting chronology and the composition of 
moulting flocks 

We have little data on moulting chronology and whether 

moulting sites are used at other times of the year. For example, 

do Surf Scoters have similar moult chronology in Boundary Bay and 

in Alice Arm? It is important to determine when birds become 

flightless and for how long, and "thether all age and sex groups 

moult simultaneously. If not, th~n an oil spill could affect 

different portions of the populations depending on when it 

occurred. 

Also, nothing is known of the relationships between moulting 

sites, breeding areas and wintering areas: Do birds of the same 

moulting flock originate from the same breeding area? Do they use 

the same wintering areas? What is the level of exchange between 

moulting sites? Those are not easy questions to answer, but are 

important because the impact of an oil spill or the destruction 

of a moulting site will have different implications depending on 

the answers. 
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D) Characterize moulting sites. 

It is important to quantify the features of good moulting 

sites so that we can determine what attracts birds, what 

determines their numbers and to assess whether the sites are 

limiting along the coast. Such data would allow us to identify 

potential moulting areas and to rehabilitate disturbed habitats. 

E) Determine pollution levels at major moulting sites. 

What is the level of contamination, if any, of the food at 

various moulting sites along the coast? What is the level of 

contamination in scoters at these moulting sites? Growing 

primary feathers are known to concentrate heavy metals, thus may 

provide estimates of the level of toxics in a given area. Are 

scoters affected by pollution levels? Some toxic contamination 

affects reproductive output and could lead to population decline 

without any obvious dying off of birds (Hoffman and Albers 1984, 

Ohlendo r f .e..t. .al. 1 986) • 

CONCLUSION 

A few studies have been done to describe the dynamics of 

moult in various species. These studies have documented a 

decrease in breast muscle during the moult paralleled with an 

increase in leg muscle (Hanson 1962, Ankney 1979, Young and Boag 

1982). Originally this metabolising of muscle protein was taken 

as an indication of nutritional stress during the moult (Hanson 

1962). However, recent studies suggest that this may not be so 

and that the fact of not using the breast musc1e causes their 

atrophy (Aukney 1979, Young and Boag 1982). Also, some authors 
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explain the low body mass of ducks during wing moult as an 

adaptation to resume flight as ·early as possible (Douthwai te 1976, 

Pehrsson 1987). Recently Piersma (1988a,b) showed that moulting 

Great Crested Grebes (Eodiceps cristatus) spent less time feeding 

and dived less often, and suggested that grebes are trying to 

minimize the risk of breaking the exposed and fragile flight 

feathers under water. 

These studies indicate that more research is needed to fully 

understand the requirements of moulting birds and the stress 

associated with moult. Although some birds may not feed 

extensively during the moult, they may do so prior to or after, or 

may require specific feeding conditions during that time. Also, 

requirements may vary among species. It is therefore impor.tant to 

identify the needs of moulting birds to fully assess the 

importance and uniqueness of moulting sites. 

At least six species of ducks moult in the coastal waters of 

British Columbia: White-winged Scoter, Surf Scoter, Black Scoter, 

Harlequin Duck, Oldsquaw and Greater Scaup. Among those species, 

the White-winged Scoter, Surf Scoter and Harlequin Duck are 

widely distributed and occasionally form large conspicuous, and 

apparently stable concentrations. 

Moulting Harlequin Ducks are found mainly along rocky shores, 

whereas moulting Surf and White-winged scoters are found along 

both rocky and sandy foreshores, but with possibily Surf Scoters 

preferring rocky shores, and White-winged Scoters sandy shores. 

Several important moulting sites have already been identified 

along the coast of British Columbia. Boundary Bay is important 
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for almost all species of seaducks during the moult. The junction 

of Hasting Arm and Alice Arm in Observatory Inlet is a very 

important site for Surf Scoters as more than 5,000 birds may moult 

there. The waters near Comox on Vancouver Island seem to sustain 

numerous White-winged Scoters along with those near Bonilla Island 

and Mcintyre Bay in the Queen Charlotte Islands. The limited 

number of aerial surveys showed the concentrated nature of 

moulting birds and the discrete nature of moulting sites. 

More surveys are needed to define adequately the distribution 

of moulting seaducks in British Columbia coastal waters. The 

moult migration of those species is poorly understood and their 

behaviour and habitat selection during moult has not been studied 

in British Columbia although some studies have been done elsewhere 

(Joensen 1973, Gollop ~al. 1974). The large numbers of seaducks 

concentr~ting along the west coast make the area critical for the 

survival of those populations. The birds cannot be protected from 

the impact of human activities unless their requirements are 

better understood. 
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Appendix 1. British Columbia Wildlife Record Scheme (BCWRS) data 
for Harlequin Ducks for the months of July and 
August. 

1.1 July and August BCWRS records of Harlequin Ducks in the 

Queen Charlotte Islands. 

1.2 July and August BCWRS records of Harlequin Ducks along 

Vancouver Island and the adjacent mainland coast. 

1.3 Detailed BCWRS records for Harlequin Ducks. 

Legend for figures 

Q group < 50 birds 

c=J group 51 - 100 birds 

~ group 101 - 500 birds 

<:> group > 500 birds 

The enclosed number refers to Appendix 1.3 where the actual sight 

records are given. Figures 1.1 and 1.2 present only the largest 

sighting for each location. 
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Appendix 1.1 July and August BCWRS records of Harlequin Ducks in 
the Queen Charlotte Islands. 
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Appendix 1.2 July and August BCWRS records of Harlequin Ducks 
along Vancouver Island and the adjacent mainland 
coast. 
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APPmDIX 1. 3. Detailed BOY.RS records for Harlequin ll.lcks. 

NO. OF 
NO. LOCATION (MAP GRID) D.l\TE Bma; SEEN <DMMENTS 

1 'IRIAN3LE ISLAND (102!/14) AUG 21/78 21 
AlJG 23/74 12 
JUL 17/76 10 
JUL 18/76 12 
JUL 25/76 11 
AlJG 08/76 16 
AIJG 09/76 13 
AIJG 10/76 13 
AUG 13/76 13 
AOG 14/76 11 
AUG 25/76 11 
AUG 26/76 14 
AIJG 27/76 13 
AUG 28/76 14 
AIJG 29/76 20 
.AUG 30/76 14 
AUG 31/76 10 
JUL 01/77 13 
JUL 18/77 14 
JUL 19/77 10 
JUL 07/78 17+ 
JUL 10/78 12 
AUG 13/78 12 
.AUG 20/78 10 
AlJG 22/78 16 
M1G 23/78 13 
JUL 12/82 12 
JUL 13/82 14 
JUL 14/82 14 
JUL 17/82 13 

2 HUXLEY ISLAND (103B/6) JUL 8/77 17 
3 ROCK NW. PaJIDER ISLAND (103B/6) JUL 7/77 31 
4 SFA PIGECN ISLAND (103B/6) JUL7/77 14 
5 ALDER ISLAND (103B/6) JUL 7/77 10 
6 ISLAND EUR'IHEST E OF &WAN ISL. (103B/6) JUL 7/77 42 
7 E0JWER ISLAND (103B/6) JUL 7/77 15 
8 ROCK ISLET (103B/6) JUL 6/77 16 
9 BOLKUS ISLANil3 (103B/6) JUL 6m 70 

10 GEOOOE ISLAND (103B/6) JUL 6/77 11 
11 JEFFREY ISLAND (103B/6) JUL 6/77 20 
12 TAR ISLAND3 (103B/6) JUL 10/77 14 
13 KAWAS ISLETS (103B/6) JUL 10/77 16 
14 RAM3AY ISLAlt) (103B/6} JUL 21/61 20 

JUL 9/77 13 
15 OFFSHORE HO'ISPRINI' ISLAND (103B/6) JUL 8/77 20 

JUL 7/77 10 
.AUG 15/79 20 

16 F~Y ISLAND (103B/6) JUL 8/77 10 
17 lW'BAY ROCK (103B/6) AlJG 9/79 15 
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Appendix 1.3 continued, Harlequin lllck 

NO. OF 
NO. LOCATION (MAP GRID) mTE BIRDS SEEN OOMMENTS 

18 EAST BISOiOFF ISLANDS (103B/12) JUL 10/77 33 
19 SHUTILE PASSJ'GE (103B/12) JUL 10/77 21 
20 ISLET 5W OF MARCO ISLAND (103B/12) JUL 8/77 34 
21 SaJ'IH I.JlJW ISLAND (103B/13) JUL 11/77 10 
22 GOODEN ISLAND (103F/l) JUL 17/77 12 
23 ISLAND IN !<roAN BAY (103F/l) JUL 17/77 63 

JUL 17/77 14 
24 ISLANDS SE OF GUST ISLAND (103F/l) JUL 17/77 11 
25 SHIN; LE BAY (103G/ 4) JUL 14/77 11 
26 OJM3HUWA INLET (103G/4) JUL 12/77 10 
27 CFFSHORE I<UL ROCKS (103B/12) JUL 10/77 36 
28 l/2MI OFF OIAN. TO MINE'l'l'E BAY (103I/2) JUL 26/75 23 

JUL 1/75 17 ENmANCE OF BAY 
29 CEA'IHAM SaJND (103J/7) JUL 18/69 111 
30 RJSHBR()(]{ PASSJ'GE (103J/9) JUL 10/67 40 

JUL 2/67 10 
JUL 4/67 26 
JUL 7/67 31 
JUL 9/67 10 
JUL 15/67 10 
JUL 16/67 10 

31 IDRT SIMPSON, BIRN!E IS. (103J/9) AUG 22/69 14 
32 BOS':OCN ISI...ANOS (103J/10) JUL 6/67 14 
33 NOR'lH MASSET HARBOOR (l03K/l) JUL 30/77 54 
34 POINT LAZO, (l)foOX ( 92F /10) AUG /43 300 
35 MITLENATOi ISLAND (92F/14) JUL 5/63 400 

JUL 01/20 19 
JUL 25/25 50-60 ALL MALES 
JUL 07/63 150 
AUG 02/63 20 
JUL 01/64 100+ 
JUL 04/64 100+ 
JUL 07/64 170± 
JUL 07/64 150+ 
JUL 09/64 200+ 
JUL 28/64 2* 
JUL 28/64 20+ 
JUL 30/64 81+ 
AUG 06/64 17 
AUG 06/64 17 
AUG 15/64 15+ 
AUG 15/64 15 
AUG 15/64 15+ 
AUG 20/64 30 
AUG 20/64 30 
AIJG 20/64 30 
JUL 07/65 130 
JUL 19/65 300±. 
AUG 11/65 30+ 
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Appendix 1.3 continued, Harlequin Olck 

NO. OF 
NO. I.DCATION (MAP GRID) mTE BIROO SEEN <DMMENTS 

35 MI'lt.ENATOI ISLAND ( 92F/14) AUG 11/65 30 
JUL 06/66 200+ 
JUL 06/66 300 
JUL 20/66 150+ 
JUL 20/66 150+ 
AUG 12/66 70 
JUL 01/67 300± 
JUL 06/68 75 
JUL 30/68 15 
AUG 03/68 17 
JUL 09/69 150 
JUL 26/69 26 
AUG 11/69 21 
AlJG 21/69 13 
JUL 02/70 246± 
JUL 13/70 77 
JUL 17/70 80 
AUG 03/70 22 
AUG 26/70 14 
JUL 10/71 150 
JUL 01/73 61 
JUL 09/73 35 
JUL 10/73 202 
JUL 20/73 33 
JUL 24/73 11 
JUL 04/74 87 
JUL 05/74 80 
JUL 06/74 100 
JUL 07/74 50 
JUL 08/74 40 
JUL 09/74 10 
JUL 10/74 10 
JUL 11/74 10 
JUL 12/74 95 
JUL 15/74 14 
JUL 17/74 158 
JUL 17/74 158 
JUL 18/74 85 
JUL 19/74 30 
JUL 20/74 30 
JUL 22/74 30 
JUL 23/74 20 
JUL 25/74 22 
JUL 02/77 127 
AUG 20/77 30 
JUL 01/78 119 

36 NORTH GEOR;IA S'mAIT ( 92F /14) JUL 7/77 108+ 
JUL 24/77 35+ 
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Appendix 1.3 oontinued, Harlequin Il.Ick 

NO. OF 
NO. LOCATION (MAP GRID) I:lA.TE BIRQS SEEN CDMMENTS 

37 OYSTER BAY (92F/14) AUG 16/73 100-150 
JUL 27/73 so 
Al1G 17/73 lOQ-150 
Al1G 22/73 40± 
JUL 7/75 10+ 
Al1G 24/75 40+ 
JUL 19/76 30+ 
AUG 26/77 10+ 

38 SHELTER FOINT (92F/14) JUL 28/76 120 
3 9 SHELTER BAY ( 92F /14) JUL 21/75 220 

AUG 15/73 50± 
AUG 26/73 200+ (Males changing from 
JUL 1/74 60+ eclipse to breeding 
JUL 11/74 18 plumage.) 
JUL 29/74 100+ 
Al1G 11/74 150+ 
AUG 13/74 100+ 
NJG 18/74 100+ 
AUG 8/75 40+ 
NJG 17/75 60+ 

40 CAMEBELL RIVER AREA (92F/14/l<3) AUG 14/21 150+ 
JUL 24/73 so 
JUL 30/73 30 
AUG 13/73 . 125 
AUG 22/73 40 
JUL 11/79 30 

41 IOOMAIS FOINI' ( 92G/2) JUL 1/81 41 
NJG 8/79 26 

42 SNAKE ISLAND ( 92G/ 4) JUL 20/77 40 
43 CANOE ISLET ( 92G/ 4) JUL 15/81 67 
44 CFF MIAMI ISLET ( 92G/ 4) JUL 13/74 32 

JUL 17/68 15 
45 NANAIMJ AREA (92G/4) AUG 19/74 25 

JUL 15/74 22 
JUL 21/74 10 

46 PCWELL ISLETS (92K/2) JUL 2/74 11 
47 SEYMOOR, FOYNTZ, MIIX;HAM ISLET ( 92K/5) JUL 7/75 39 
48 RCBSON BIGHT (92I/7) AUG 8/82 16 
4 9 BRCl<EN ISLANns ( 92L/ 9) JUL 8/75 11 
SO LErGE ROCK ( 92L/l 0) JUL 20/75 34 
51 'IWIN ISLE'IS ( 92L/10) JUL 19/75 45 
52 RaJND ISLAND (92L/ll) JUL 10/75 31 
53 BUC:KLE GRa.JP ( 92L/13) JUL 12/75 13 
54 BROVNIN; ISLAND ( 92L/14) JUL 1/82 21 M:STLY MALES 
55 STAPLES ISlAND (92L/14) JUL 18/75 52 

JUL 19/75 13 
56 OMMANEY ISLETS ( 92L/15) AUG 30/67 10 
57 S'IORM ISLANns (92M/4) JUL 17/75 100 
58 ~y <l!ANNEL ( 92M/12) AUG 8/77 79 
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Appendix 1.3 continued, Harlequin ruck 

NO. OF 
NO. LOCATION (MAP GRID} DA.TE BIROO SEEN CDMMENTS 

59 :KOEYE RIVER KlJTH ( 92M/13) AUG 25/48 12 
6 0 FLORENCIA ISLAND ( 92C/13} JUL 11/75 11 
61 BAERIA ROCKS ( 92:/14) AUG 30/77 14 

JUL 17/75 12 
6 2 VILI..P.GE REEF ( 92:/14} JUL 15/75 40 

JUL 13/75 40 
63 PINDER ROCK (92C/14} JUL 14/75 44 
64 IMPERIAL FJl.GLE CliANNEL (92C/14) JUL 25/70 38 
6 5 GREAT BEAR ROCK ( 92:/14) AUG 18/76 34 

AUG 19/77 12 
AUG 30/77 23 

66 CLELAND ISLAND (92E/1) JUL 23/76 24+ 
AUG 28/67 17 
JUL 12/76 20 
JUL /78 10 JULY 15 AND 16 
JUL 24/82 20± 

67 c.uALiaJM BEA<li AREA (92F/8) AUG 10/75 51 
JUL 02/73 12 
JUL 05/73 12 
JUL 06/73 10 
JUL 07/73 35+ 
JUL 09/73 25 

.JUL 10/73 20 
JUL 12/73 12 
JUL 13/73 28 
JUL 15/73 50 
JUL 16/73 25 
AUG 01/73 14 
AUG 12/73 29 
AUG 15/73 22 
AUG 16/73 40 
AUG 17/73 22 
AUG 18/73 22 
AUG 22/73 20 
AUG 24/73 21 
AUG 26/73 40 
ADG 27/73 34 
JUL 02/74 21 
JUL 03/74 32 
JUL 04/74 21 
JUL 07/74 15 
JUL 09/74 32 
JUL 11/74 16 
JUL 12/74 12 
JUL 18/74 17 
JUL 22/74 17 

. JUL 24/74 15 
JUL 27/74 34 
JUL 28/74 25 
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Appendix 1.3 continued, Harlequin nick 

NO. LOCATION (MAP GRID) 

67 (JJALIClJM BE'A<li AREA 

41 

AUG 02/74 
ADG 06/74 
AUG 10/74 
ADG 13/74 
AUG 14/74 
AUG 16/74 
AUG 18/74 
ADG 20/74 
AUG 23/74 
AUG 24/74 
AUG 28/74 
JUL 01/75 
JUL 06/75 
JUL 10/75 
JUL 11/75 
JUL 15/75 
JUL 16/75 
JUL 18/75 
JUL 20/75 
JUL 25/75 
JUL 27/75 
JUL 29/75 
ADG 02/75 
AUG 03/75 
AUG 06/75 
ADG 12/75 
AUG 13/75 
AUG 15/75 
ADG 17/75 
AUG 19/75 
AUG 20/75 
AUG 21/75 
AUG 23/75 
AUG 24/75 
AUG 24/75 
AUG 26/75 
AUG 28/75 
JUL 31/76 
JUL 01/77 
JUL 03/77 
JUL 05/77 
JUL 09/77 
JUL 10/77 
JUL 13/77 
JUL 14/77 
JUL 15/77 
JUL 16/77 
JUL 17/77 
JUL 20/77 

NO. OF 
BIROO SEEN 

14 
51 
21 
30 
44 
24 
14 
35 
22 
34 
21 
12 
14 
44 
14 
10 
19 
23 
20 
24 
46 
21 
19 
22 
14 
10 
15 
15 
38 
17 
41 
11 
14 
23 
18 
12 
15 
10 
34 
17 
22 
16 
18 
17 
14 
17 
19 
11 
12 

CDMMENTS 



Appendix 1.3 continued, Harlequin ll.lck 

NO. OF 
NO. LOCATION (MAP GRID) DATE BIROO SEEN CDMMENTS 

67 C.UALIOJM BEA<ll AREA JUL 21/77 20 
JUL 28/77 27 
JUL 29/77 14 
AIJG 09/77 10 
AIJG 12/77 23 
AUG 15/77 32 
AIJG 23/77 11 
AUG 24/77 12 
AUG 28/77 18 
AUG 29/77 13 
AIJG 30/77 14 
AUG 31/77 13 
JUL 08/78 11 
JUL 10/78 12 
JUL 16/78 11 
JUL 31/78 18 
AUG 01/78 12 
AUG 22/78 14 
AUG 26/78 10 

68 MANDARTE ISLAND ( 92B/ll) JUL 19/61 50 
JUL 8/61 50 
AUG 19/70 12 
JUL 21/76 20 

69 Q.OVER OOINT (92B/6) JUL 2/75 27 
JUL 1/85 17 
AUG 1/77 14 
JUL 3/78 24 TO WILLCWS BEAOJ 
JUL 1/79 13 
JUL 5/80 15 
JUL 1/84 11 

70 ClJAIN ISLETS (92B/6) JUL 19/76 110 
JUL 25/73 16 
AIJG 3/73 20 
AUG 9/75 15 

71 BALLI!\GAL ISLAND (92B/14) AUG 4/79 71 FLIGH'lLESS 
JUL 27/76 19 

7 2 HORN3Y ISLAND, HELLIWELL PARK (92F/10) JUL 1/77 120 FLORA ISLET 
JUL 29/78 24 :RIIPPS OOINT 
AUG 12/78 83 
AUG 28/78 84 

7 3 CDIDX BAY ( 92F /1 0) JUL 1922 r..AOOE FI.OCK 
JUL 21/22 FLOCK 

74 SEAL ISLET (92F/10) AUG 2/22 GREAT NUM3ER 
75 CAPE LAZO (92F/10) AUG 24/63 150 

AIJG 31/22 LAR.2E FLOCK 
76 SISTERS ISLETS (92F/8) AUG 16/74 50 
77 MAR.EWOCD FLATS (92G/6) JUL4/81 70 

AUG 26/81 50 
78 GILIATT ISLAND (103G/ 4) JUL 14/77 41 
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Appendix 1.3 continued, Harlequin Illck 

NO. OF 
NO. WCATION (MAP GRID) Dl-\TE BIRIS SEEN <DMMEN'IS 

79 GREEN ISLAND, CliA'IEAM SaJND (103J/10) JUL 4/78 50+ 
80 WEST lot:INTYRE BAY (103K/l) JUL 30/77 156 
81 CRESCENT BEACH ( 921J/2) JUL 21/ffi 30 
82 BROCRS PENINSUIA ( 92!/4) AUG 4-15/81 20± 
85 PAM ROCKS ( 921J/ 6) AUG 11/77 48 KE'ILY KlLTIN; BIROO 
86 MIRAQ..E BFACll PARK (92F/14) AUG 22/74 35+ 

AUG /60 12 
AUG 9/65 20 

88 ROSE ISLE'IS ( 92G/ 4) JUL 13/74 16 
89 REEFS W. OFF TRAIL ISLANOS (92G/5) AUG 8/79 50 
90 CAK BAY GOLF CXlJRSE ( 92B/6) ADG 1/77 38 

JUL 24/50 20+ 
JUL 25/75 15 
AUG 6/75 16 
AUG 9/75 27 
JUL 13/76 20 
AUG 30/76 17 
AUG 23/77 12 
AUG 11/78 15 
AUG 20/78 13 
AUG 31/80 -19 
AUG 18/81 14 

92 S'IORIES BEACH (92F/14) AUG 8/74 50+ 
JUL 15/74 13 
JUL 15/75 30+ 
JUL 16/75 30+ 
JUL 31/75 30+ 
AUG 01/75 30+ 
AUG 02/75 30+ 
AUG 15/75 30+ 
AUG 16/75 11 
AUG 31/75 15 

93 MASSET SClJND ENTRY OOINI' (103K/l) JUL 7/83 15 
94 RC13S BAY (92B/6) JUL 1/81 33 

JUL 1/79 12 
95 OAK BAY ( 92B/6) JUL 5/80 66 

JUL 10/52 VERY NUMERaJS 
JUL Zl/74 18 McMICKIN; OOINT 
JUL 12/75 25 E END OF McNEILL BAY 
JUL 19/78 10 McMICKIN; OOINT 
JUL 5/80 47 MARINA 
JUL 3/81 13 CAT'ILE OOINT 

43 



Appendix 2. British Columbia Wildlife Record Scheme (BCWRS) data 
for Surf Scoters for the months of July and August. 

2.1 July and August BCWRS records of Surf Scoters in the Queen 

Charlotte Islands. 

2.2 July and August BCWRS records of Surf Scoters along 

Vancouver Island and the adjacent mainland coast. 

2.3 Detailed BCWRS records for Surf Scoters. 

Legend for figures 

<:) group < 50 birds 

(:] group 51 - 100 birds 

~group 101 - 500 birds 

0 group > 500 birds 

The enclosed number refers to Appendix 2.3 where the actual sight 

records are given. Figures 2.1 and 2.2 present only the largest 

sighting for each location. 
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Appendix 2.1 July and August BCWRS records of Surf Scoters in the 
Queen Charlotte Islands. 
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Appendix 2.2 July and August BCWRS records of Surf Scoters along 
Vancouver Island and the adjacent mainland coast. 
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APPENDIX 2 .3. Detailed BCWRS records for Surf Seaters. 

NO. OF 
NO. LOCATION (Ml-\.P GRID) MTE BmOS SEEN CDMMENTS 

1 BROVNIN; INLET, GRANT BAY (102I/8) JUL ?/68 15 WINTER HARBCUR 
2 SaJ'lH BAY, 'I.RIAroLE ISLAND (102I/14) JUL 11/78 11 
3 OFF SaJ'IH CAPE SAINT JAMFS (1020/14) AUG 10/81 10 
4 'I.RaJP PASS.lGE (103A/l) AlJG 14/68 32 

JUL 21/68 11 
AlJG 10/68 30 
AlJG 11/68 29 
AlJG 12/68 20 
AlJG 15/68 23 
AlJG 17/68 29 
NJG 18/68 13 

5 ISLANDS IN KroAN BAY (103F/1) JUL 17/77 162 NEAR SLATEOIDCK CRK 
6 ClW.A ISLE'.IS (103F /9) JUL 31/77 11 
7 SaJ'lH SKIDEGATE INLET (103F /1) JUL 19/77 100 
8 NADEN HARBOOR (103F /15) AUG 29/84 30 
9 SANOSPIT (103G/5) AUG/77 20 AUG 13 & 14 CDf.BINEl 

AUG 4/79 20 
10 WITI'Y BEA<li AREA (92B/5) AUG 2/76 40 

JUL 10/71 16 
(92B/6) AUG 20/75 16 

JUL 27/74 20 
JUL 1/76 10 
AOO 8/76 14 
AUG 29/76 20 
AlJG 1/81 12 
J.\UG 27/81 35 
AUG 27/83 20 

11 M1'. 'JX)U;LAS PARK ( 92B/6) JUL 5/80 80 
AUG 26/73 20+/- BEA<li AREA 
JUL 25/74 15 BEA<li AREA 
JUL 28/74 30 
JUL 24/77 40 
JUL 28/77 30 
JUL 30/84 15 

12 TRIAL ISLAND (92B/6) JUL 22/55 30+/-
JUL 19/78 13 McMICKI:r:.:G POINT 

13 ISLAND VIEW ( 92B/11) JUL 2/84 50 
JUL 10/74 35 
JUL 28/79 15 
JUL 5/80 25 
JUL 22/82 38 
AUG 2/82 49 
AUG 26/83 45 

14 COVICEAN HEAD ( 92B/11) JUL 22/82 57 
15 BOATSWAIN BANK ( 92B/12) JUL 15/81 15 

JUL 16/75 35 
AUG 28/76 30 
AUG 29/76 20 
JUL 12/83 45 
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Appendix 2.3 oontinued, Surf Scoter 

NO. LOCATION (MAP GRID} 

16 SATELLITE CBANNEL (92B/11} 
( 92B/12??} 

17 BALLIN3AL INLETS (92B/14} 
18 PAOiENA BAY ( 92C/14} 

19 SimEY ISLAND (92B/11} 

20 BAZEN BAY ( 92B/11) 

21 Cl.cm:R POINT (92B/6} 

22 OAK BAY GOLF GQJRSE ( 92B/6} 
22 OAK BAY 
23 SimEY SPIT ( 92B/11} 
24 MINERS OIANNEL ( 92B/11} 
25 OFF CORIXJVA SPIT, C. SAANICH (92B/11} 
26 KUPER ISLAND ( 92B/13} 
27 TRINCDMALI OJ.ANNEL ( 92B/13} 
28 EN'IRANCE '10 MAYNE ISLAND (92B/14} 
29 CORIX.JVA BAY (92B/6} 
30 ~TE ISLAND (92B/11} 
31 OFF CAPE BEALE ( 9~/14} 

32 ROCK HD 2MI SE OF JORDf\N RIVER(92C/8} 
33 FLORENCIA BAY (92C/13} 

34 BARKLEY SOOND ( 92C/14} 

35 FROM BAMFIELD TO BAERIA ROCKS (92C/14} 
36 'mEVOR OIANNEL ARFA ( 9~/14} 

37 PAMFIELD '10 Cl.ELAND ISLAND (9~/14} 
38 Cl.ELAND ISLAND (92E/1} 

39 S'IUBBS ISLAND ( 92F I 4} 
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DI\TE 

AUG 10/72 
JUL 15/74 
JUL 27/76 
AUG 21/77 
AUG 20/76 
AUG 17/77 
AUG 18/77 
AUG 25/77 
JUL 2-20/79 
JUL 1/78 
JUL 1/53 
AUG 21/82 
JUL 24/76 
JUL 2/76 
AUG 24/73 
JUL 20/78 
AUG 8/81 
JUL 3/83 
JUL 17/83 
JUL 19/83 
JUL 2/84 
JUL 12/80 
JUL 10/52 
JUL 1/78 
AUG 21/82 
AUG 10/77 
JUL 13/74 
JUL 7/36 
AUG 6/69 
AUG 12/83 
JUL /61 
AUG 11/68 
AUG 22/64 
JUL 30/70 
AUG 30/74 
AUG 2/74 
AUG 4/74 
AUG 19/68 
AUG 16/78 
AUG 10/64 
AUG 17/76 
AUG 17/76 
AUG 16/76 
AUG 31/76 
JUL 24/67 
AUG 31/69 
JUL 16/60 

NO. OF 
BIROO SEEN 

150 
77 
23 

500 
183 
100 
100 
500 
206 
69 
55 
23 
22 
23 
10 
11 
11 
19 
12 
22 
12 
13 

53 
63 
63 
63 
40 
26 
33 
12 

150 
20± 
25 

150 
425 

58 
500+ 
30 
20 
70 
64 
16 

110 
30 
21 

. 25-30 

CDMMENTS 

SCATTERED 

WEST SHORE 

ALSO OFF VIC. GOLF C 

. 
GROOPS OF 10 ID 12 

Jul 8 & 9 C0r£INED 

N.W. ISLANDS IN SO. 



Appendix 2.3 continued, Surf Scoter 

NO. OF 
NO. LOCATION (~P GRID) DATE BIRI'S SEEN <DMMENTS 

40 MI'.ILENAT<li ISLAND ( 92F /14) JUL 13/64 57 
JUL 16/27 MIGRATOO FLOCKS 
JUL 06/63 14 
JtJL 09/63 15 
JUL 10/63 21 
JUL 15/63 12 
JUL 15/63 18 
JUL 17/63 13 
JtJL 20/63 12 
JtJL 22/63 16 
JtJL 24/63 24 
AUG 02/63 16 
JtJL 01/64 17 
JUL 27/64 32 
JtJL 29/64 32 
AUG 01/64 35 
AUG 02/64 40+ 
AUG 11/64 25 
AUG 15/64 20+ 
JtJL 02/65 15 
JtJL 04/65 30 
JtJL 05/65 20+ 
AUG. 04/65 20+. 
AUG 24/65 35 
AUG 06/66 25 
AUG 07/68 16 
AUG 08/68 24 
AUG 25/68 10 
JUL 14/69 17 
JUL 15/69 55 
JtJL 23/69 13 
AUG 02/69 30 
AUG 10/69 30 
AUG 30/69 22 
JtJL 26/70 20 
AUG 06/70 25 
AUG 26/70 25 
JtJL 04/74 13 
JtJL 27/74 36 
AUG 14/76 21 

41 HERNANOO ISLAND (92F/15) AUG 11/69 1000 80% UNABLE TO FLY 
JUL 31/74 37 
JtJL 9/73 84 

42 CAPE LAZO, <DIDX (92F/10) JUL 11/50 285 
43 LCN; BEAOI ( 92F I 4) JUL 31/70 200 

JUL 16/83 66 
44 (;.UALIOJM ( 92F /8) JUL 15/73 61 

JUL 07/73 12 
JUL 0&/73 11 
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Appendix 2.3 continued, Surf Scoter 

NO. OF 
NO. I.OCATICE (M\P GRID) mTE BIROO SEEN CDMf.mNTS 

44 CUALIOJM (92E'/8) JUL 09/73 40 
JUL 12/73 11 
JUL 13/73 10 
JUL 14/73 20 
JUL 16/73 34 
AUG 02/73 14 
AUG 03/73 18 
AIJG 04/73 21 
AUG 07/73 18 
AOO 08/73 25 
AUG 09/73 20 
AUG 10/73 20 
AUG 11/73 24 
AUG 12/73 26 
ADG 14/73 17 
AUG 15/73 20 
AUG 16/73 24 
At1G 17/73 30 
AUG 17/73 23 
AIJG 22/73 17 
AUG 23/73 23 
AIJG 24/73 30 

. AUG 25/73 25 
AUG 26/73 25 
AUG 27/73 31 
JUL 12/74 15 
JUL 13/74 12 
AIJG 11/74 17 
AUG 28/74 12 
AUG 30/74 52 
AUG 31/74 25 
JUL 01/75 11 
JUL 20/75 16 
JUL 22/75 10 
AUG 14/75 60+/-
JUL 09/77 10 
JUL 21/77 25+/-
JUL 10/78 10 
AUG 13/78 12 
AIJG 16/78 12 
AUG 13/84 16 

45 SEAL ILS. {92E'/10) JUL 19/22 a:NSIDERABLE FLOCKS 
46 COK>X BAY ( 92F /10) JUL 17/22 GRFAT FLOCKS 

JUL 18/22 LO'lS 
JUL 12/22 SMALL FLOCKS 

'IREE IS.-CDK>X BAY 
47 UNION BAY (92E'/10) AIJG 19/74 20 
48 GOCSE SPIT, COK>X (92E'/10) .AUG 25/73 80+/-
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Appendix 2.3 continued, Surf Scoter 

NO. OF 
NO. LOCATION (MAP GRID) IY\TE BIROS SEEN COMMENTS 

49 ELMA BAY (92F/14) JUL 1/38 300 
JUL 1/31 SEVERAL WIS 

'GOIN3 Sa.JTH' 
JUL 19/31 200 
AUG 14/31 200+/-
JUL 9/33 COITE A LOT 
JUL 12/35 so 50 MALES 

SO OYSTER BAY ( 92F /14) AUG 22/73 50 
AUG 26/73 50+/-
AUG 31/75 21 

51 MIRACLE BEACH ( 92F /14) AUG 29/74 35 
AUG 8/74 25 

52 SHELTER FOINT ( 92F /14) AUG 10/75 10+ 
53 CAMmELL RIVER ARFA (92F/14-K3) AUG 22/73 so 
54 BLUBBER BAY, ~ ISLAND ( 92F /15) JUL 24/21 11 
55 IAN3 BAY AND BREW BAY (92F/16) AUG 21/81 35 
56 'ISAWASSEN FERRY TERMINAL ( 92G/3) JUL 29/73 600+/-

AUG 27/60 16 
57 CFF MIAMI ISLET ( 92G/ 4) JUL 17/68 . 500 

JUL 13/74 18 
58 PAM ROCKS (92G/6) AUG 8/79 500 

JUL 25/76 143 
59 CERISTIE ISLET ( 92G/ll) AUG 11/77 800 MlJLTIN3 SUBAil.JLTS 
6 0 PROI'ECriON ISLAND ( 92G/ 4) AUG 14/76 100 
61 NANAIID AREA (92G/4) AUG 25/74 25 
62 STANLEY PARK (92G/6) JUL 4/59 20 
63 HOiE SOOND ( 92G/ll) JUL 31/71 107 
6 4 SQUAMISH ( 92G/ll) AUG 27/68 35 
65 ~FSCENT BEACH ( 92G/2) JUL 25/42 100 

JUL 14/42 so 
AUG 6/42 25 
AUG 29/42 25 
JUL 31/49 12 

6 6 KOOMAIS FOINT ( 92G/2) AUG &/79 13 
67 WHITE ROCK PIER ( 92G/2) AUG 6/79 70 
68 CANOE PASS (92G/3) JUL 18/59 20 
69 EGG ROCKS (92M/4) JUL 9/68 18 
70 DARBY CBANNEL ( 92M/12) AUG &/77 157 
71 RIVERS INL:m' ( 92M/12) AUG 8/77 80 
72 FITZHOOH SaJND (92M/13-14) JUL 15/39 FILCKS 
73 ll'JINAMASS BAY (103J/16) JUL 12/67 100 
74 FORTLAND INL:m' (103J/16) JUL 21/66 200+ 

JUL 20/66 30 
(103J/9) JUL 19/67 200 

7 5 RIILEY ISLAND (103J/l) JUL 3/79 12 
76 YAKAN FOINT, Q.C.I. (103J/4) AUG 19/74 43 

AUG 14/74 26 
77 CHA'.IHAM Sa.JND (103J/7 ,1 0) JUL 9/67 10 
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Appendix 2.3 continued, Sur Scoter 

NO. OF 
NO. LOCATION (~P GRID) ~TE BIROO SEEN COMMENTS 

78 RUSHBROOK PASSIGE 103J/9) JUL 15/67 31 
JUL 4/67 10 
JUL 7/67 16 
JUL 10/67 10 
JUL 12/67 29 
JUL 13/67 20 
JUL 17/67 15 

79 roRT SIMPSON (103J/9) JUL 8/67 42 
AUG 12/69 30 
AUG 15/69 11 

80 BOOTCN ISLANllS (1 03J/1 0) JUL 6/67 14 
82 COSTE ISLAND ROCK, mtJGIAS rn. (103H/15) JUL 4/75 800+/- IDS'ILY MALES 

JUL 2/75 800+/- M:STLY MALES 
83 DE.VASTATICN REACli (103H/10) JUL 4/77 30 

JUL 4/75 45+/- SClJ'IH END OOR<J.IHY Il 
84 GRENVILLE CliANNEL (103H/6 ,1) JUL 15/69 2161 

JUL 20/67 78 
86 CAPE BALL, Q.C.I. (103G/12) AUG 2/74 52 
87 WEST SIDE OF VAR:;AS ISLAND ( 92E/1) AUG 10/61 3-4000 MIXED WI'IH WWSC 
88 NOR'IH SIDE OF V.AIGE ISLAND ( 92E/1) AUG 11/61 10 IN FLIGHT 
89 HESQUIAT HARBOOR (92E/8) AUG 12/72 300 
90 FLORES ISLAND (92E/8) AUG 9/61 15 
91 ROSE SPIT (103J/ 4) JUL 15/77 1000+ OFFSHORE 
92 NEAR W. SIDE OF SHUSHARTIE BAY (92L/13) AUG 28/67 30 
93 BRCXI<'S PENINSUIA (92L/4) AUG 4-15/ 30+/- max 
94 MASSET SClJND, Q.C.I. (103K/1) JUL 7/85 50 
95 NEAR MAUDE ISLAND (92K/3) AUG 6/69 15 
96 roRT NE.VILLE INLET ( 92K/2) JUL 24/76 15 
97 SNAKE ISLAND (92G/4) JUL 15/81 20 
98 ROSE ISLETS ( 92G/ 4) JUL 13/74 22 

JUL 15/81 15 
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Appendix 3. British Columbia Wildlife Record Scheme (BCWRS) for 
White-winged Scoters for the months of July and 
August. 

3.1 July and August BCWRS records of White-winged Scoters in the 

Queen Charlotte Islands. 

3.2 July and August BCWRS records of White-winged Scoters along 

Vancouver Island and the adjacent mainland coast. 

3.3 Detailed BCWRS records for White-winged Scoters. 

Legend for figures 

Q group < 50 birds 

0 gro.up 51 - lOO birds 

~group 101 - 500 birds 

<>group > 500 birds 

The enclosed number refers to Appendix 3.3 where the actual sight 

records are given. Figures 3.1 and 3.2 present only the largest 

sighting for each location. 
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Appendix 3.1 July and August BCWRS records of White-winged 
Scoters in the Queen Charlotte Islands. 
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Appendix 3.2 July and August BCWRS records of White..;,winged 
Scoters along Vancouver Island and the adjacent 
mainland coast. 
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APPENDIX 3 .3. retailed BOJRS records for White-winged Scoters. 

NO. OF 
NO. LOCATION (f.t\P GRID) DATE BIRIS SEEN CDMMENTS 

1 IOO~IS IDINT (92G/2) JUL 26/80 30 
2 rnESCENT BEAQI ( 92G/2) AUG 25/68 12 
3 S(lJAMISH ( 92G/ll) AOG Zl/68 40 KlJ'IH OF OiEAKAMJS R 
4 SEMIAMIOO BAY & INDIAN RESERVE (92G/2 AUG 29/79 40 
5 'm~SEN FERRY TERMINAL ( 92G/3) JUL 29/73 10 
6 IONA (92G/3) JUL 2/73 15 
7 BFACi GROVE ( 92G/3) JUL 30/81 50 
8 MIAMI: ISLE'IS ( 92G/ 4) JUL 17/68 lOO 
9 ~&aD FIATS (92G/6) JUL 10/81 50 

10 PORT NJ1VILLE ( 92I/9) JUL 5/75 34 
11 ALERT BAY ( 92I/l 0) JUL 1/69 12 

AUG 9-15/17 SE.VERAL 
12 llORT HARDY (92I/ll) AUG 9/78 lOO KEroH RIVER 
13 CLUXE.WE RIVER (92L/ll) AUG 8/81 12 
14 KYE BAY (92F/10) JUL 8/36 MANY 

AUG 2/35 SE.VERAL S'!RniGS 
15 DENMAN SPIT ( 92F /1 0) JUL 1/28 150 
16 BAYNES scmv (92F/lO) JUL 10/50 50 
17 SEAL ILS. (92F/l0) JUL 19/22 a:NSIDERABLE FLOCKS 

AUG 7/22 FLOCK 
18 IMG BAY & BREW BAY (92F/10) AUG 21/81. 57 
19 ROYS'IDN (92F/10) AUG 20/Zl 1000 
2D MIT'lLENA'l'Cli ISL. (92F/14) JUL r2/67 · 26 

AUG 18/68 20 
21 ELMA BAY ( 92F /14) JUL 12/35 25 
22 (X)M)X ( 92F /10) AUG END/54 2000± 

AUG 5/41 20 
JUL 2/22 PRCBABLY 1000±. 
JUL 5/22 :t\OT (JJITE AS ABOVE 
JUL 18/22 WI5 
AUG 2/22 LAR:;E NUteERS 
JUL 12/22 TREE IS - OOIDX BAY 

GREAT FLCX::KS 
23 MIRACI.E BFACli PARK ( 92F /14) AUG 24/30 NUMERCXJS; OYSTER RIVE: 
24 OYSTER BAY ( 92F /14) AUG 30/75 26+ 
25 GEDR;IA S'mAIT (92F/14) AUG 17/75 51 
26 BEIDVEEN HERNANDO & SAVMY IS. ( 92F /15) JUL 2/70 200 
Z1 (.JJALIOJM ( 92F /8) JUL 3/78 100+ 

JUL 6/63 10 
JUL 7/63 30 
JUL 1/75 55 & 12 
JUL 2/75 15 
JUL 17/75 16 
JUL 12/77 33 
JUL 14/77 28 
JUL 15/77 17 
JUL 18/77 18 
JUL 21/77 40 
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Appendix 3.3 oontinued, White-winged Scoter 

NO. OF 
NO. LOCATION (MAP GRID) Dt\TE BIRrB SEEN CDMMENTS 

7:1 CUALI ClJM ( 92F I 8) JUL 22/77 25 
JUL 24/77 15 
JUL 26/77 17 
AUG 1/77 12 
AUG 4/77 10 
AUG 10/77 100+ 
JUL 8/78 18 
JUL 14/78 12 
AUG 6/78 10 
AUG 24/78 12 

29 BRGJNIN; INLET, GRANT BAY (102I/8) JUL ?/68 15 
30 SPIDER I. (102P/16) JUL 12/39 FLOCKS 
31 SKINarriLE INLET (103B/6) JUL 7/77 39 
32 HOOS'ION K>INT (103B/6) JUL 7/77 32 
33 SLOO ISLAND (103B/6) JUL 6/77 23 
34 EAST SKIDEGATE rnANNEL (103F /1) JUL 18/77 26 
35 DYER K>INr AND ADJ. ROCKS (103F/1) JUL 17/77 286 
36 'lREBLE ISLAND (103F /1) JUL 17/77 13 
37 SCALUS ISLAND (103F/1) JUL 17/77 14 
38 IQ.IGAN BAY (103F /1) AUG 5/79 300 
39 CHAIA ISLETS (103F/9) JUL 31/77 48 
40 SHOOLE BAY (103G/4) JUL 14/77 51 
41 SKEDANS TO SANrsPIT (1 03G/ 4) JUL 12/77 fJ1 IN SMALL FLOCKS 
42 ClJM3HEW'A ISLAND (103G/ 4) JUL 12/77 10 
43 ClJM3HEWA INLET (103G/ 4) JUL 12/77 48 
44 SANrsPIT (103G/ 4) AUG 25/79 200± 

JUL 3/77 17 
AUG /77 100 AUG 13 & 14 COM3INEI: 
AUG 2&/78 60 
AUG 4/79 50 
AUG 22/81 45 

(103G/5) AUG/77 100 AUG 13 & 14 CDM3INED 
46 DAVEY ISLEIJB (103G/ 4) JUL 12/77 100 
47 SKIDEGATE MISSION (103G/5) AUG 5/79 40 
48 OFF 'l'LELL, Q.C.I. (103G/12) JUL 31/77 140 

JUL 27/74 31 
AUG 25/74 25 

49 CAPE BALL, Q.C.I. (103G/12) AUG 2/74 240 
50 OEANDA RIVER MJU'IB (103G/13) AUG 1/74 34 
51 EroLE mEEK, Q.C.I. (103G/13) AUG 2/74 48 
52 GmSCN ISLAND (103H/16) JUL 4/76 28 N. GRANVILLE CBANNEL 
53 GRENVILLE OIANNEL (103H/6 ,12) JUL 16/69 28 
54 COSTE ROCKS-J:X){X;IAS rnANNEL (103H/15) JUL 4/75 40 
55 ROSE SPIT (103J/ 4) JUL 15/77 200+ 

AUG 20/74 55 
AUG 21/74 25 
JUL 15/77 .54 
JUL 31/77 fJ1 
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Appendix 3 • 3 oontinued, White-winged Scoter 

NO. OF 
NO. LOCATION (W\P GRID) DATE BIRDS SEEN CDMMENTS 

56 TOWHILL, Q.C.I. (103JI4) JUL 14/77 1000+ 
JUL 15174 34 
JUL 16174 25 
AUG 14/74 14 
AOO 21174 12 

57 I«.JMARA LAI<E AT SFA (103JI 4) AUG 19/74 155 
JUL 31174 56 

58 YAKAN R>INT, Q.C.I. (103JI4) AUG 13174 65 
AOO 14/74 14 
AOO 19174 32 

59 IDSBBROOK PASSJ!GE (103JI9) JUL 10167 12 
60 PORT SIMl?SCN - BIRNIE ISL. (103JI9) AUG 22/69 12 
61 roRT SIMPSON (103JI9) AUG 20169 34 GOIJERNMENT WHARF 

AUG 22/69 22 S'IUMAN BAY 
AUG 19169 Zl HARBClJR REEFS 
AUG 26169 16 

62 W. MciN'IRYE BAY (103KI1) JUL 30/77 187 
63 S. I.JOOARA ISLAND (103KI2) JUL 27177 14 
64 ~T RENFRE.W (92:19) JUL 12/70 40 
65 FLCRENCIA BAY (92CI13) AUG 2174 55 

JtJL 15/74 BUl\mErs; WROCK BAY 
AUG 4/74 12 
JtJL 13183 15 

66 IMPERIAL EJ!GLE ClU\NNEL (92:114) JUL 10/73 70± 
67 BARRLEY srow ( 92C/14) AUG 3168 2000± 
68 OFF CAPE BEALE (92:/14) AUG 9168 600± 

JUL 16/75 20 
69 PACEENA BAY (92:114) AUG 1&/77 so 

AUG 20176 21 
JUL 2-20179 40± 

7 0 a..ELANO ISLAND { 92EI1) JUL 24167 20 
71 WEST SIDE OF VAR3AS ISLAND (92EI1) AIJG 10161 3-4000 
72 NANOCSE BAY (92F/1,8) JUL 10150 165 
73 OFF TOFINO (92FI4) JUL 29172 14 
7 4 S'ltiBBS ISLAND { 92F I 4) JUL 31/61 SMALL FI.OCRS 
75 I..GG BEACE, V.I. (92FI4) AIJG 28162 10 
76 ua.uELET rro rroFIR:> < 92F 1 4) AUG 2/74 42 
77 SHIP'S :EOINT MJD BAY V.I. {92FI7) AIJG 30162 24 
78 a..CM:R :romr {92B/6) JUL 4/83 24 

JUL 6178 22 
JUL 12/78 19 
JtJL 17183 14 

79 GQ..F LINKS OOINr (92BI6) JUL 5/78 93 FLYIH3 
AIJG 26143 15 OAK BAY N. OF MARINA 
JUL 19/75 16 
JUL 19175 17 S'l. CFF CA'l'l'LE IOINT 
AUG 26/75 15 HARLil\G PI'. OAK BAY 
JUL 10178 38 
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Appendix 3.3 continued, White-winged scoter 

NO. OF 
NO. LOCATION (MP GRID) ~TE BIRIE SEEN CDMMENTS 

80 ISLAND VIEW (92B/11) JUL 14/75 71 
JUL 1/75 46 
Am 16/75 23 
JUL 28/79 19 

81 PAmiCIA BAY, SAANICE INLET (92B/11) JUL 21/76 15 
82 MI' IXDGIAS BEAQI ( 92B/6) JUL 25/74 60 

JUL 28/74 10 
ADG 11/81 17 

83 SCXJ'IH OFF GONZALES EOINT (92B/6) JUL 14/74 50 
84 ESQUIMALT U\GCJCN (92B/6) JUL 2/73 10 
85 ROYAL ROAa3 (92B/6) AUG 30/80 40 

JUL 10/81 11 
ADG 13/81 15 
AOO 31/81 26 

86 FINJ:A'YSCN ARM ( 92B/12) JUL 15/51 75 
~ BOATSWAIN BANK ( 92B/12) JUL 22/83 180 

JUL 29/74 so 
JUL 16/75 75 
JUL 3/76 10 
JUL 15/81 82 

88 SATELLITE OiANNEL (92B/12) AUG 19/82 150 
AUG 10/72 100 
JUL 15/75 75 

89 CliERRY IDINT ( 92B/12) JUL 13/74 150 
JUL 15/51 57 

90 WHIFFIN SPIT, SOOKE (92B/5) JUL 11/44 200± 
JUL 11/44 150± 
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Appendix 4. Results of aerial and ground surveys carried out in 
August 1980 in the Hecate Strait area. 

4.1 Location of survey lines in Portland Inlet. 

4.2 Location of survey lines over Hecate Strait and Dixon 
Entrance. 

4.3 Portland and Observatory inlets: Aerial survey done on July 
28. 

4.4 Stephens Island and Porchers Peninsula: 
on July 28. 

aerial survey done 

4.5 Kitkatla Inlet and Banks Island: aerial survey done on July 
29. 

4.6 East shore of Graham Island: aerial survey done on July 20. 

4.7 Chatham Sound: aerial survey done on July 30. 

4.8 Mcintyre Bay and Naden Harbour: aerial survey done on July 
30. 

4.9 Langara Island and Mcintyre Bay: aerial survey done on July 
30. 

4.10 Location of ground surveys on the Queen Charlotte Islands. 

4.11 Sandspit to Tlell: ground survey done on July 31. 
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APPENDIX 4.1 

LOCATION OF SURVEY LINES 

0 8 12 18 

Km 

1Cm: 6Km 

CHATHAM 
SOUND 

Appendix 4.1 Location of survey lines in Portland Inlet. 
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Appendix 4.3 Portland and Observatory inlets: Aerial survey done on July 28, 
1980, from 1645 h to 1940 h. 

Section 1-2 2-3 3-4 4-5 5-6 6-7 7-8 8-9 9-10 

Ioon 3 

Dabbling Duck 

SUrf Scoter 55 

Scoter sp. 186 800 

Duck 

Black Turnstone 4000 

Shorebird 1 1 

Bonaparte' s Gull 9 30 

Gull 60 8 5 3 12 
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Appendix 4.4 Stei;hens Island and Porchers Peninsula. Aerial survey done on 
July 28, 1980 t:etween 0853 h and 0945 h. 

Section 

Co11100n I.oon 

Cormorant 

Harlequin Duck 

White-winged Scoter 

Surf Scoter 

Scoter sp. 

Duck 

Rock Sandpiper 

Shorebird 

Gull 

Pigeon Guillemot 

11-12 12-13 13-14 14-15 15-16 16-17 17-18 18-19 19-20 

2 

3 

10 

2 3 

2 50 18 18 

3 31 5 14 153 43 

2 10 5 10 4 

15 

41 20 55 

80 1 3 2 1 12 

1 
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Appendix 4.5 Kitkatla Inlet and Banks Island: Aerial survey done on July 29, 1980 
between 0945 h and 1054 h. 

Section 

Coom:>n Ioon 

Shearwater 

Great Blue Heron 

White-winged Scoter 

Surf Scoter 

Scoter sp. 

Ccmoon Merganser 

Merganser 

Bald Fagle 

Rock Sandpiper 

Gull 

Mlrre 

Alcid 

Duck 

Cormorant 

20-21 21-22 22-23 23-24 24-25 25-26 26-27 27-28 28-29 29-30 30-31 

1 1 

1 

2 

18 1538 

10 5 

25 15 68 1 71 11 2 

8 

15 

1 

18 

1 20 3 

12 

1 

4 4 8 
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Appendix 4.6 East shore Graham island: Aerial survey done on July 20, 1980 
between 1130 h and 1500 h. 

Section 31-32 32-33 33-34 34-35 35-36 36-37 37-38 38-14 14-12 12-11 

Ccmoon I.oon 

Western Grebe 

SheaiWater 

Fork-tailed 
Storm-petrel 

White-winged Scoter 

SUrf Scoter 

SCoter sp. 

Duck 

Shorebird 

Gull 

Mlrre 

Pigeon Guillemot 

Alcid 

Rhinoceros Auk.let 

1 

155 1 

30 

40 

66 

8 

53 312 

62 

2 423 

100 

38 

4 

10 

2 

5 

2 

28 

26 

71 

13 

81 

1 

13 

41 

4 

12 

12 

3 

20 

23 

1 

83 

1 

50 

1 

30 

5 



Appendix 4. 7 Chatham Sound: Aerial survey done on July 30, 1980 between 
0850 h and 0 950 h. 

Section 11-39 39-40 40-41 41-42 42-14 14-43 43-44 

Ioori 1 1 
Red-necked Grebe 8 
Western Grebe 10 
Shearwater 9 
storm Petrel 1 
Cormorant 3 1 
Great Blue Heron 2 
Canada Goose 6 50 
Sea up 8 
White-winged Scoter 13 28 258 4 8 17 
Surf Scoter 
Scoter 50 59 120 38 
Ccmron ~rganser 9 
~rganser 7 
Bald Eagle 1 
TUrn stone 40 
Da\7itcher 10 
YellCMleg 2 1 
Shorebird 82 18 71 150 6 
Gull 703 612 57 
MUrre 6 1 
Pigeon Guillemot 3 1 
Alcid 5 

·Rhinoceros Auklet 7ff7 
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Appendix 4. 8 Mc!ntyre Bay and Naden Harbour: Aerial survey done on July 30, 1980 
between 1000 h and 1100 h. 

Section 44-45 45-46 46-47 47-48 48-49 49-50 50-51 51-52 52-53 53-54 54-55 

Carm:>n !Don 7 1 3 2 3 
Arctic Loon 1 2 20 65 
I.oon 3 5 1 8 8 4 1 
Grebe 2 
Sheatwater 39 
Cormorant 1 2 2 
Great Blue Heron 1 
Canada Goose 50 
Sea up 3 50 
Oldsquaw 1 
Harlequin Duck 9 
~i te-winged Scoter 43 29 48 8 117 321 4 67 8 
Surf Scoter 72 8 49 7 90 40 
SCOter 1 70 13 37 2 5 48 10 4 
Bald Eagle 1 
Wandering Tattl~r 5 
Shorebird 25 90 1 25 
Gull 2052 115 5 15 54 8 6 
lttlrre 4 4 5 
Alcid 2 1 
Rhinoceros Auklet 44 14 29 40 2 
Corraoon Merganser 11 
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Appendix 4. 9 Langara Island and Mcintyre Bay: Aerial survey Cbne on July 30, 
1980 between 1100 h and 1300 h. 

Section 55-56 56-57 57-58 58-59 59-60 60-61 61-62 62-63 63-64 64-65 

CcmtPn Loon 1 2 6 1 1 
Arctic Loon 16 54 8 
I.Don 1 12 1 2 
Red-necked Grebe 1 
Western Grebe 1 
Shearwater 2 11 22 17 
Pelagic Cormorant 1 
Cormorant 12 2 4 6 15 4 
sea up 1 
White-winged Scoter 32 60 75 14 1 83 374 324 
Surf Scoter 20 1 
Scoter 12 85 10 13 23 9 10 1 
CcmtPn Merganser 11 
Black Oystercatcher 2 
Shorebird 40 
Gull 600 305 70 
Murre 22 3 354 74 6 14 
Pigeon Guillemot 77 95 
Alcid 2 2 5 1 
Rhinoceros Auklet 134 1 17 76 143 156 42 12 50 5 
tuck sp. 10 5 
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APPENDIX 4.1 D 
LOCATION OF SECTIONS SURVEYED 

DURING GROUND SURVEYS. 
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Appendix 4.11 Sandspit to Tlell: Ground survey done on July 31, 1980 from 
1138 h to 1800 h. 

Section 1 2 3 4 5 

CCmron Loon 2 3 
Arctic Loon 1 
Loon 2 7 
Red-necked Grebe 3 1 6 7 6 
Cormorant 12 2 2 
Sea up 9 
Harlequin Duck 23 4 
Whi~inged Scoter 66 42 104 76 112 
Surf Scoter 235 6 
Black Scoter 4 22 
Scoter sp. 52 18 
Bald Eagle 1 1 1 
Black Qystercatcher 4 
Wandering Tattler 1 4 
Gull 200 
Pigeon Guillemot 7 
Marbled Murrelet 2 7 2 4 6 
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Appendix 5. Results of Aerial surveys conducted on August 14, 

1985 in Boundary Bay, Indian Arm and Howe Sound. 

5 .1 Loca t.ion of survey 1 ine s 
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Appendix 5. Results of an aerial survey conducted on August 
14, 1985 in Boundary Bay, Indian Arm and Howe 
Sound. 

The purpose of the survey was to assess the number of 

moulting scoters in Boundary Bay and to locate moulting 

concentrations of ducks in Indian Arm and Howe Sound. The 

sur,,rey was flown at 20 0 feet in a Cessna 185 on floats. The 

route followed in Indian Arm and Howe Sound is mapped in 

Appl'mdix 5.1. The survey started at lOOOh. The tide was 

low. The observers were Rick McKelvey and Jean-Pierre L. 

Savard. 

Pra1;;er Foreshore 

We flew over the tide line which was far from shore 

because of the low tide. No birds were observed over 

StuJr~geon Banks~ Two flocks of Surf Scoters were located on 

RobEHts Bank. One estimated at 200 birds just west of the 

Coal Terminal (Appendix 5.2, No. 1) and one between the coal 

jetty and the ferry jetty estimated at 100 birds 

(Appendix 5.1, No. 2}. 

BOUilldary Bay 

We flew first at 700 feet to locate concentrations of 

scoters and then carried out a few transects at 200 feet. 

Scoters were scattered in small groups ranging from 40 to 300 

individuals. Both Surf and White-winged scoters were 

present. Su~f Seaters seemed to outnumber White-winged 

Scot.ers. Scoters were concentrated in two areas of the Bay, 

fin::t approximately in front of the Boundary Bay Airport and 
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8 200 SURF SCOTER 

® 100 SURF SCOTER 

0 c. 2000 SURF & WHITE WINGED SCOTER 

1500 SURF & WHITE WINGED SCOTER 

50 HARLEQUIN DUCKS 

100 RED-NECKED GREBES 

7 300 SURF SCOTER 

400 SURF SCOTER 

24 SURF SCOTER 

10. 75 SURF SCOTER 

Appendix 5.1 Boundary Bay Indian Arm and Howe S<Uld 
Molting Bird Survey - August 14 1986 

Appendix 5.1 Location of survey lines in Boundary Bay, Indian 
Arm and Howe Sound on August 14, 1986. 
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second, just offshore of Kwomais Point (Appendix 5.1). I 

estimated between 3,000 and 4,000 scoters in the Bay. 

Scoters were difficult to locate and count because of the 

survey conditions. During a survey flown over the Bay on 

September 19, 1985, scoters were concentrated in the same two 

sections of the Bay as on August 14. A few hundred seals 

were loafing along the tide channels. Fifty Harlequin Ducks 

were counted near Kwomais Point. They were difficult to see 

from the air. Red-necked Grebes were observed (=100) over 

the eel grass bed off Crescent Beach (Appendix 5.1). 

Indian Arm 

No concentration of waterfowl was located in Indian Arm. 

The area was characterized by the absence of birds. The 

shoreline appears to support few mussel beds. Only a few 

patches of mussels were seen from the air. We only saw a few 

Common Mergansers (.Mergus merganser) and Common Loons. 

Bowe Sound 

No concentration of waterfowl was seen between the Lions 

Gate Bridge and Horseshoe Bay. In fact only three 

concentrations of scoters were located along the route flown 

in Howe Sound. The first group of scoters was seen near 

Christie Islet (Appendix 5.2) and comprised approximately 300 

scoters, mostly Surf Scoters. The second group was near the 

Defence Islands (Appendix 5) and was estimated at 400 

individuals, mostly Surf Scoters. Finally, the third 

concentration was seen between Hutt Island and Bowen Island 
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(Appendix 5.1) and comprised 75 Surf Scoters mostly females 

and still capable of flight. 
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Appendix 6. Results of aerial surveys conducted on August 7, 
8 and 25, 1986 around Hecate Strait. 

6.1 Location of survey lines in Observatory Inlet, Hecate 
Strait and Douglas Channel. 

6.2 Skidegate Inlet (Insert A) 

6.3 Alice Arm (Insert B) 
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Appendix 6. Results of aerial surveys conducted on August 7, 
8 and 25, 1986 around Hecate Strait. 

The purpose of these surveys was to locate 

concentrations of moulting seaducks. The surveys were flown 

in a Cessna 337 at altitudes ranging between 50 and 100 m. 

On August 7 and 8, three observers looked for concentrations 

of birds and on August 25, only two observers. 

Kitimat Arm and Moore Islands 

Only one major concentration was located during this 

survey (August 7, Appendix 6.1). It was located at the north 

end of Devastation Channel near Kersey Point (Appendix 6.1, 

No. 8-9). A smaller flock was seen in Kitkiatka Inlet 

(No. 10 :: 20 0 Surf Scoter s) and a small group of ,7 5 Surf 

Scoters ~as seen at the south end of Fi.n Island 

(Appendix 6.1, No. 11). No other concentrations of birds 

were seen along the surveyed route. 

Observatory Inlet, Skidegate Inlet, Masset Inlet, Naden 
Harbour and Hecate Strait 

The survey was flown on August 8 (Appendix 6.1) and two 

major concentrations of Surf Scoters were located. The 

largest concentration totalled close to 5,000 Surf Scoters 

and was located around the islands at the intersection of 

Alice and Hastings arms (Appendix 6.1, No. 7). Group size 

ranged from 50 to over 3,000 scoters scattered among the 

islands. The location of the major flocks is shown in 

Appendix 6 .2. A small flock of 200 Surf Scoter s was seen in 
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: ~IGHT PATH AUGUST 2511986 

Appendix 6.1 Location of survey lines in Observatory Inlet, 
Hecate Strait and Douglas Channel. 
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Appendix 6.2 
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PORTLAND INLET 

OBSERVATORY INLET 
(Insert Area B) 

3000 SURF SCOTER 
150 su:tF SCOTER 

350 SURF SCOTER 

800 SURF SCOTER 

20 SURF SCOTER 

15 SURF SCOTER 

1000 SURF SCOTER 

----

Insert area B: location of survey line near Alice 
Arm. 
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Nasaga Gulf near the mouth of Portland Inlet (Appendix 6.1, 

No. 6). The only other large group of moulting scoters was 

found in Skidegate Inlet where 1,500 Surf Scoters were 

counted (Appendices 6.1, 6.3). No large flocks of moulting 

seaducks were encountered along the rest of the survey route. 

A few groups of mergansers were seen in Masset Inlet, but 

those may have been old broods. 

Moresby Island and Bonilla Island 

No concentrations were located on August 25 along this 

line (Appendix 6.1). However, because of the size of this 

area and the small area covered by our survey line, it is 

possible that concentrations were overlooked. 
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Appendix 6 • 3 In se r t a r ea A: 
Skidegate Inlet. 
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