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The White-winged Scoter diet in
British Columbia waters: resource
partitioning with other scoters

1, Abstract

T'he diet of White-winged Scoters (Melanitta fusca
deglandi) was examined in British Columbia manrne waters,
Scoters are opportunistic and forage in various intertidal
and subtidal zones over different substrates. At least 20
bivalve and 20 snail species were encountered as prev. which
varied among regions. Of the bivalves, six clin species
predominated, but blue mussels (Mytilus ecdudis) were impory-
tant at one location. Of the snails, only Batillaria attramentana
contributed significantly to the scoter’s food biomass. Bar-
nacles were the most important crustacean toocd.

'I'he distribution and food of White-winged Scoters
were compared with those of Black (Melanitta nigra) and
Surf scoters (Melanitia {Jm'.ipiriﬂﬂm). All three species are
found over sand-mud and cobble substrates, White-winged
Scoters are also abundant over gravel beds and Surt Scoters
over rocky substrates. Surf Scoters outnumbered other
scoters along the steep rack walls of fiords.

~ White-winged Scoters ate more clams and snails than
did the othet two scoter species, whose diets were composed

mainly of mussels. Where scoters foraged over or near clam
beds, the Surf Scoter partly switched from mussels to Manila
clams (Tapes philippinarum) while the Black Scoter remined
with its mussel staple. The implications of those prey |
preferences with respect to the scoters micro-feeding habitat
are discussed.

White-winged Scoters selected larger clams and blue
mussels than Surf and Black scoters. Bliack Scoters ate
similarly sized mussels as did Surf Scoters, which suggests
interspecific competition for that resource.

2. Résumé

Nous avons étudié le régime des Macreuses & ailes
blanches (Melanitta fusca deglandi) dany les caux salées de Lo

Colombie-Britanniguie. Ley macretses sont opportunistes et

puisent leur nourriture dans dittérentes zones intertidales et
subtidales au-dessus de différents substrats. Parmi feurs
roies, nous avons dénombré au moins 20 especes de
ivalves et 20 especes d’escargots qui variaient selon les
régions. Parmi les bivalves, six especes prédominaent. TRTE
la moule bleue (Mtilus edulis) était importante en un eq-
droit. Parmi les escargots, seul le Batillaria atramentara
contribuait de facon significative a la biomasse alimentaire
des macreuses. La balane était le crustacé le plus consomme.
Nous avons comparé la répartition et lalimentation
de la Macreuse 2 ailes blanches a celles de la Macreuse
4 bec jaune (M. nigra) et de la Macreuse a front blanc
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(M. perspicillata). Nous rouvons les (rois espéces sut des
substrats de sable. de boue et de catlloux roudés, Les
Macreuses i ailes blanches sont aussi abondantes su les s
de gravier et fes Macreuses i front blane, sur des substrats
rocheux. Ces dernieres etaient daillears plus notobreuses
que les autres macrenses Je fong des fulaises des flords.
Les Macreuses a atles blanches mangeaient plus de
bivalves of cPescargots gue les deux autres especes, dont e
régime se composait principadement de moules. Quiand des
macreuses péchaient au-dessus on pres e s de bivalves. la
Macreuse it front bliance passiait & Foccasion des mouldes qux
tapies japonais (Zapes phrlipprnarim) tandss gue fa Macreusea
bee junie restait fidede {vson régime de mosdes. fvous
discutons des répercussions de ces preferenges pour cer
taities prodes sut Fhabitat micro-aimentare des macreuse
Les Macreuses aatles blanches choisissaient de phas
gros bivalves et moules bleues que jes Macrzuses & front
Blanc et les Macreuses a bee jaune. Les Macreases &b

jaune mangedient des moules de meme grosseur ue les

Macreuses i front blanc, ce quit lasse crore s une con-
CUrrCiivy il}lt’l‘?ﬁ].ﬂ."t'iﬁ{lut- pn i e tle peessOoutoe. '

3. lmroduction

The White-winged Scoter has an almost crcumpokin
distribution in the northern hemisphere, There are three
main races, of which the American one. Melamitta fusea
deglands, breeds in northwesterns Canada and Alaska and
winters on the Athintic and Pacitic coasts of North Amena
(Bellrose 14976). R

On the North American Athantic coast White-winged
Scoters feed chiefly on bisvalves that mnclude blue mussels
(Matilus edulis), mussels (Yolda spo, Atlaptic razor ¢ fatn
(Siltgua costata). avctic wedge clams (Meswdesna avctatum),
northern quahogs (Mercexaria mercenaa). aud scillops
(Argopecten irvadians) (Cottam 1939, McGilvres 1967, Cro-
nan and Hallia 1968, Stottand Olson 1973), Gastropods can
be important inasmuch s Athntic dogwinkles (e rller
lapillus) were observed 1o be a chiet White-winged Scoter
food item in Maine (McGilvrey 1967).

Important White-winged Scotet foods along the
North American Pacific coast include-rock dams (Macoma
inquinata) in California (Grosz and Yocom 1972), Manila
clams (Tapes philippinariom, also known as T japenica by some
authors) and common Pacific lintlenecks (Profothaca steommea}
in Washington (Glude 1967, Hirsch 1980y, olvimpic ovsters

(Ostrea lurida) over planted ovster beds in Washington

(Cottam 1934), and busket cockles (C Imocardmm nuttallyy and
snails (Batillana aﬂ‘mmm!mia.. {formerly known as 8. zonaln)
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on the Fraser Delta in British Columbia (Vermeer and
Levings 1977). | |

| The objectives of this study were to determine prey

variability in White-winged Scoters and compare their diets

and distribution with Black Scoters (Melanitta nigra) and

Surf Scoters (Melanitta perspicillata) in British Columbia

waters.
4, Methods

-~ White-winged Scoters were collected with a shotgun
from a boat in January and February (north coast of
Denman Island. 1967~ 1968; Fraser Delta, 1974, 1976;
“south coast of Saltspring Island, 1977), March and April
(south coast of Saltspring Island, 1978: north coast of
Denman Istand, 1968), July and August (Fraser Delta.
1974). and October and November (south coast of Salt-
spring Island, 1978; north coast of Denman Island, 1968,

Figure 1

Location of study areas in British Columbia waters
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Cumshewa Inlet, 1980) (Fig. 1). The food habits of White-
winged Scoters on the Fraser Delta have been reparted
previously by Vermeer and Levings (1977), but the data
were consolidated for the seasons, The collection areas in
the present study represent different coastal habitats.
Waters at northern Denman Island cover a sanq-gravel-
mud-shell substrate; the Fraser Delta has extensive m‘ud
flats: southern Saltspring Island is & representative of the
Gulf Islands with a rocky substrate, interspersed with sand-
shell-mud: and Cumshewa Inlet on the east coast of Mores-
by Island has primarily a cobble and gravel substrate, These

 areas have 2 maximum tidal range of 5 m, except Saltspring

Island which has a range of 3.7 m. Stomachs and esophagi
of the White-winged Scoters were dissected within 1 h of
collection and the food contents stored in 10% Formalin.
Food contents of stomachs and esophagi were consolidated
as most prey of White-winged Scoters in marine waters have
either hard shells or exoskeletons. ‘The presence of soft
foods could bias the data it consumed with hard foods that
resist digestion. o
Surveys of bird numbers were made from a fishing

vessel along the east coast of the Queen Charlotte Islands in
October 1976 and from a hydrographic vessel along the
coast of the Strait of Georgia and adjacent fiords in March
and November 1977, Bi-monthly surveys were conducted
from a small boat 20—-100 m from the shores of Saanich
Peninsula and nearby Gulf Islands in southern Georgia
Strait from September 1977 to May 1978. Observations
were made through 8-by-30 binoculars,

| Distribution and abundance of bivalves and gastro-
pods in intertidal and subtidal areas has been gathered since
1930 by several researchers of the Pacific Biological Station,
Nanaimo in conjunction with regular sampling and drag-
ging programs in the littoral waters of British Columbia
(Bernard 1970).

Statistical significance was determined with the

Fisher Exact Test for proportions (Zar 1974). The principal
references used for scientific names of molluses and crusta-
ceans were Abbott (1974) and Kozlott (1976), respectively.

5. Results ahd discussion

5.1, Food of White-winged Scoters

'The three main food categories eaten by White-
winged Scoters were bivalves, gastropods, and crustaceans
(Fig. 2, Table 1). Bivalves were a principal prey at all
locations, and gastropods formed a substantial portion of

_the scoters’ diet on the Fraser Delta. Crustaceans were
important prey at Denman Island in both autumn and
winter and on the Fraser Delta in summer.

d.1.1. Bivalves — At least 20 bivalve species were observed
in the White-winged Scoter diet (Table 1), but only seven
were taken in substantial amounts (Fig, 2). Prey species
varied among regions and scasons, Important items were
basket cockles on the Fraser Delta in winter and summer,
and at Saltspring Island in antumn; common Pacific lit-
tlenecks and Manila clams, the latter a species introduced
from Japan, at Denman Island in autumn, winter, and
spring; Manila clams at the Fraser Delta in winter: blue

‘mussels at Cumshewa Inlet and Saltspring Island in au-

tumn; butter clams (Saxidomus giganteus) and Macoma sp. at

Saltspring lsland.in winter; and Acila castrensis and basket
cpck ¢s at Saltspring Island in autumn, A major seasonal
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Table 1 _ — Se— s |
Percentage ccurrence and wet weight of prey items and grit in

White-witiged Scoters at four British Columbia locations
W

Cumshewa
Fraser Delta Saltspring Island . Denman 1sland Iniet
Winter Summer Autumn Winter Autumn - Winter ~ Spring Autumn
1974,1976 1974 1978 1977-1978 1967.1968 1968 1968 1980
Prey items Occ. Wt,g  Occ. Wt.g  Oce. Wig  Oce, Whg = Occ. Wi.g Occ, Wi.g  Oce. Wi, Occ. Wiag
Bivalves 71.4 458 4% 30 4.7 B&.| THI KR MY | (3 5 N | 54 N 1M} 0 -6 TR EENLE
Protothaca stuminea 307 7.7 - 218 279 AR EY T VA X R
Tapes philippinarum 2.4 16.7 WG U Ty o LTI i) |
¢Clinocardium nuttalli 357 176 2h0 31K Hie QR (9% 1.4 ~
Clingeardium
frcanim 0.3 6. | |
Mytilus eefrdis | 8.5 3.1 158  IN % LR ) DL . %11 b o RTH D
Mya arenaria f4.3. %D | |
Macoma nesula o g
Macoma sp. 41.3 2.0 316 7 TP A ' |
Saxidomus grganteis 211 7.0 MG 56 e T R RS 2% FURE L
Actler vestrensts 316 216 | | | |
Pandora filma 21.1 0.7 2 {) T
Transenella taniilld L (1.5
(mPSOMYaX
siediaphna .o 4T
Lyonsia caftfornica =4 Y
Nucule tenuis TR I D,
Nuctdana mirnla R Y
1ioevma fhuctiosd 5.3 3
Cyelorardi
ventricomd 5.3 .2
Axinopsis serricala 5.3 (0.4
Crart califormien ' ' R T
Tresus capax fl.t 0n . STy
{nident. bivalve
fragments 7.1 4 STI I Y 0.5 | 5
Gastropods Bh,7 U8 IRK. ¥.h RYAL (1) 2l | N 112 } Mt I SR R
fatllarin | |
aftrapmentaria A 320 200 ] R A LI Y
Neussaris obvafetin 7.1 3.6 | | S
Nassarins mendcus 7.1 i.0) | HM ! WAL 0.7 24U e BEN o} N7 -
Turbonilla | | '
o pseincholta 7. (.3 |
Mitvella garsapala Y A0 ~ o tr )
Margarites prupriflus hy oo 21 |
Margares suecineti 5.4 trate
Muargarites {iridatus 33 trace o
Margarites helicons | ¢4 -
Butttem exehrichin A trace N 0]
Bittram attenuatum 0y 0 200 0y
Lattorina seutulata IS e [ % ¢} Wi | 3 RIS 4 B L
Littorina sithana M4 e _ . | | U I
Amphissa columbicna ~ ORI THIXS o - - ST
Tackyrinnchus lacteedus - |
Olivella baetica | N 0 O |
Astrava jgibberosa | | ' b nae
Searlesia dira 13 b
Thais (also named
Nucella) sp. 11,3 .9
Unident. gastropod
__fraginens 4.3 {4 8.8 [ ~ o L | 3 N i
Crabs and shrimps 214 1540 64 0N W3 4 EREUES AR
Felmessus | |
cheiragonis 7.l IAL
Caneer productus bt oo 3 | . .
Hemigrapsus nudus hy 0.6 2. £ 3.0 vl ARL I
Upbogebia pugettensis 143 7.1 PR
Spivontocans fivienala .3 1 o
Heptacarpus fle
hirevirastyis ORI . e
Al s e P e am e . et i~ S i e et S e bV P =
Barnacles .
Balanus glandida 50 399 HLD  twe B g 80 528 gRag 220 112 7 UR
Polvchactes 7.1 U4 ) . | - ' i -
T R N S i
Grit 34 tmee 125 23 2L 5 TN o Kio 08
T MWWM T e "
Number of scoters |4 1§ 1t 9 :"fh | RE 1h ’J {
Wer weight of food, g 740 300 615 244 JLEN 11N 1184 ()
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food change was observed on the Fraser l?eltq where scoters
shifted from three principal clam species in winter to
chiefly basket cockles in summer (Fig. 2). This shift may be
explained in that cockles are found more frequently on the

substrate surface during that season thau other bivalves,
where thev are readily accessible to the ducks. Another

seasonal food change occurred on Saltspring Island from
four clarn species in autumn to two species in winter (Fig. 2).
No explanation can be given for the latter shift.

The bivalves eaten by White-winged Scoters reflect
the abundance of prey items in the various l walities. At
Denman Istand, Manila clams and common Pacific little-
necks are common but basket cockles are relatively scarce
(Bourne, unpubl. data): in the Fraser Delta cockles are
abundant but other dams are less common (Vermeer aud
Levings 1977); in Cumshewa Inlet clam beaches are few
(Bourne. pers. observ.). | o

White-winged Scoters appear opportunistic in that
individual stomachs contained more than one bivalve spe-
cies. OF 186 bird stomachs with bivalves, 45.2% had one,

Figure 2 S |
Comparison of biomass of major foad categories ol W hite-winged Scoters,
and ot bivalves, at four Bntsh Columbi locations
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46.2% t;ﬁu, " 0% three, 1.1% four, and 0.5% eight species.
Bivalves eaten varied least at Cumshewa Inlet and most at

Saltspring Island. At the latter location, one scoter contained
eight species — basket cockles, Compsomyax subdiaphna, Pan-
dora filosa, Lyonsia californica, N ucula tenuis, Nuculana minuta,
Liocyma fluctuosa, and Axinopsts servicala. Scoters frequently
swallowed whole bivalves, The average lt::ngth of 11 blue
mussels was 3.4 cm (range 1.4-4.7 cm); 60 Manila clams,
3.0 cm (range 1.4-5.3 cn); 47 common Pacific littlenecks,
%.7 cm (0.8-5.3 cm); and 6 basket cockles, 4.1 c¢m (range
2.1-54cm), o

The variety of bivalves eaten by White-winged Scot-
ers reflects the diversity in the birds’ feeding habitat. Bivalve

“prey occurred in different intertidal and subtidal areas as

well as on different substrates (Fig. 3). Scoters fed chiefly on
intertidal clams at all locations (T'able 1 and Fig, 3). Some of
the bivalves eaten are subtidal, e.g. Acila castrensis, but they
were important only at Saltspring Island in autumn. Most
clams bury in a silt-mud, sand, or gravel substrate, but blue

‘mussels attach themselves to coarse gravel, boulders, solid

rock, and pilings. Our results indicate that White-winged
Scoters preyed primarily on species occurring on the sea-
bottom rather than on rock faces. Blue mussels obtained
{from cobble—gravel beaches formed the main prey at
Cumshewa Inlet. Much gravel occurred in scoter stomachs
collected there (21%, classitied as grit in Table 1),

5.1.2. Gastropods — White-winged Scoters ted on 20 gastro-
pod species. Batillaria attramentaria introduced from Japan,

~was a particularly important food item at the Fraser Delta

mudflats (Table 1). The average length ot 45 Batillaria taket
trom scoters was 1.7 cm (range 0.9-2.5 cm). It is not
surprising that scoters fed extensively upon that srecies
because of its large size and abundance on the Delta
mudbanks. Batillaria was more important as a food for
White-winged Scoters in winter than summer on the Fraser
Delta: this may be due to young Batiflaria, which hatch in
early summer, being larger in winter, Although gastropods
were not generally important foods, their variety in the
scoters’ diet reflects diverse and opportunistic feeding in
intertidal and subtidal zones (Fig. 4). Scoters may str
gastropods that occur on eelgrass (Zostera marina) and sea
lettuce (Utva sp.)

5.1.3. Crustaceans — Of the crustaceans, barnacles (Badnus
glandula) were the most important prey of White-winged
Scoters (Table 1). Barnacles appeared as a scoter tood in the
Fraser Delta only in suthmer, Barnacles may be accidentally
ingested when attached to mussels, but their predominance
over any other prey in many scoter meals suggests that they
are selected as food. Twenty-one percent of the scoter

stomachs from Denman [sland contained 80 percent or

more barnacles, which were often swallowed whole. Barna-
cle meals weighed as much as or more (x=28.6 g, n = 26)
than did meals containing predominantly other foods such
as common Pacitic littlenecks and Manila clams (x=26.8 g,
n=39), Barnacle and mollusc shells may substitute for grit
inasmuch as little gravel occurred in White-winged Scoter
stomachs except at Cumshewa Inlet. Cottam (1939) also
observed the use of shells as grit and marvelled at the
strength and grinding power of the scoter's gizzard, stating
that “as many molluscs that a man's fingers cannot break are
tound in it being ground and chemically disintegrated.”
Gizzard weights of male scoters averaged 118.4 g (range
74-175 g, n= 10) and those of female scoters 109.5 g (range
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80-151 g, n=13). Gizzards of male scoters made up 7.7%
and those of female scoters, 7.9% of their respective body
weights. The largest gizzard of 23 scoters measured was
10 cm across. Gizzard size apparently relates to diet. Giz-
sards of female White-winged Scoters in Alberta and Sae-
katchewan averaged 35 g during pre-laying and 19 g at the
end of incubation (Brown 1981); those weights are only a
fraction of gizzard weights ohserved in this study. White-
winged Scoters chiefly eat amphipods (Hyalella azleca) on the
breeding grounds (Brown 1981) which do not need as much
grinding as barnacles and bivalves, the scoters’ winter foods.
Crabs and shrimps were other commion crustacean
foods of White-winged Scoters (Table 1). The criub diet of
scoters on the Fraser Delta consisted of helmet crabs
(Telmessus cheiragonus), red crabs (Cancer productus), and
purple shore crabs (Hemigrapsus nudus) and was the most

Figure 3

Tidal-zone location and substrate of bivaive species caten by White-wingedd

Scoters. Rectangles indicate principal range of occurrence and horizontsl
lines indicate averall range of occurrence

“diversified of those from the various collecting sites. Purple

shore crabs were also common prey at Saltspring and
Denman istands. Blue mud shrimps (Upogebia pugettensis)
were the only shrimp found in scoters teeding on the Fraser
Delta, while deep-bladed shrimp (Sprrontans prinonota) ind
stout coastal shrimp (Heptocarpus brevirosing) were taken as
prey at Saltspring Island. - |

5.1.4, Other foods — T'wo White-winged Scoters (not shown
in Table 1) collected at Atrevida Reet, March 1977, con-
tained mostly Pacitic herring (Clupea harengus pallast) egps
One scoter from the northern end of the Strait of (eorgha
(not shown in Table 1) contained mostly the chink snail
(Lacuna marmorata) and remains of a 6-cm umdentitied fish,
Cottam (1939 found that White-winged Scoters occasion
ally cat fish. | - -
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Mytilus edulis e s oo e e e e 2 A e
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Actle castrens:s e L -4:'.'::....-;:}
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Transenellc toniilia —— NS e et
Compsomyax subdiophna SRR wvor {
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Table 2

Comparison of scoter densities ay observed by boat along the Strait of

Georgia coast, March and November 1977 | |

Numberof scotersperkm .

Surf Scoter White-winged Scoter Black Scoter

Location March November March November March November
East coast Vancouver | sl;;ntl 41.5 25.9 3.4 10.0 0.5 0.1
Northern Strait of Georgs b.h 6.9 (0.4 | 0.0% 0.3 _—
Mainland - 46.8 24.7 (.02 0.5 - _—
Manland fiords -

Buie Inict - " L . 6.5 122 8 _ 1.4 0.09 e

Jervis Inlet 79 26.h 0.01 — _— _

Howe Sound 2(0.5 18.0 0.1 — —_— -
Total no. identfted scoters 21 575 35 440 1182 2085 | 8O g7
No. km shoreline surveyed Y 064 107 Oti4 1107 964

1.1 3.1 (.2

Birds'kin ‘ | 19.5 30.8 .
W
L - " ]

Figure 4 |
Tidal-zone location and substrate of snail species eaten by White-winged
Scoters. Rectangles indicate principal range of occurrence and horizontal
hnes indicate overall range of occurrence
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| - e e
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Resource partitioning with other scoters

Vermeer and Levings (1977) reported on Black. Surf
“and White-winged scoter cdiets in the Fraser Delta. ['he

"o distribution and food of Surt Scoters in Rritish Columbia
*have been investigated by Vermeer (1981). Bourne (unpubl.
7 data) examined Black and Surf s:oter food at Denman
- Istand at the same time that White-winged Scoters were

! collected there. Information from those sources and the

+ present data allow for comparison on the distribution and

= food of scoters,

591, Macro- and micro-feeding habitals — In British Colum-

2 bia the Surf Scoter is the most numerotts scoter followed by

" the White-winged Scoter, while the Black Scoter occurs only

* in small numbers (Vermeer 1981). The most apparent
* ditference in distribution between Surt and White-winged

¢ geoters is that the former is one of the most numerous ducks

- in the fiords, while the latter is scarce there (Table 2,

“ Vermeer 1981). Surt Scoters feed predominantly on blue

- mussels on fiord walls, White-winged Scoters are chiefly

- bottom feeders, and the fiords are generaliy o deep to

“ allow that type of foraging. White-winged Scoters were

~ scarce along the continuous rocky shores of the mainland

- coast (Table 2). They occurred in higher densities over

~sand—mud, gravel, and cobble substrates but were still less

Ceonumerous than Surt Scoters on the east coast of Vancouver

Island and in the Guil Islands (Fable 2, Fig. 5). White-

- winged Scoters outnumbered Surf Scoters by about one

order of magnitude in autumn 1976 at northeastern Mores-
by Island, which includes Cumshewa Inlet, where they ted

< over cobble and gravel substrates.

Black Scoter populations were small compared to
those of the other two scoters in British Columbia. Their
numbers were most stthstantial in March during nigration,
when they occurved over sand-mud and cobble substrates

- between Nanaimo and Campbell River on the cast coast of

R o o, .. :_ . R e . L
% T - rea el . ; : s
M‘“ﬂ]ﬂ—:ﬂ:‘. .,-‘-ll-n-u-li- - Hur'*-“'-m-:m#w”.r :.'_ A |*"
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Vancouver Islund. In March 1978 they were the mamn scoter

species observed in kelp beds off northeastern Vancouver
[slandl.

Differences in prey predomitance in the diets of the
three scoter species in the same region may detine dif-
ferences in their feeding habitats, Blue mussel presence
reflects feeding over coarse gravel, boulders. and a rock
substrate in the intertidal zone (Fig. 3). Most clams occurin
a silt, mud, sand, and fine gravel substrate (Fig. 3). "This
suggests that at Denman Istand, Black Scoters foraged in
the former and White-winged Scoters in the Iatter habitat,
whereas Sutf Scoters were found over both substrates. The
presence of Acila castrensis in White-winged Scoters and not
in Surf Scoters at Saltspring Island suggests smore subticdal

feeding by the former, White-winged Scoters were generally

seen farther from shore and in deeper waters at that
location than at the other locations, Hirsch (1980} also
observed that White-winged Scoters are trequently tound

in deeper waters than other diving ducks in arcas along
northern Puget Sound and the Strait of Juan de Fucan
Washington State. ‘I'he greater occurrence of sniails in
White-winged Scoters than in the other two species indicites
extensive feeding over sand—mud and fine gravel substrates
and in eelgrass to which snails attach (Fig. 4). Vermeer and
Levings (1977) reported that White-winiged Scoters fed
extensively on basket cockles (Table 3) in eelﬂ'asn beds of
the lower Fraser Delta intertidal zone. The above observa-
tions show that, although the three scoter species feed in the
same area, there is partitioning of feeding habitats.

5.2.2. Diet — The diets of the three scoters were compared
when investigated at the same locations (Table 3). Bivalves
formed the main diet tor all three species. Black and Surt
scoters fed significanty move on blue mussels than did
White-winged Scoters (7<0.05): the main food of White
winged Scoters consisted of a variety of clams. At Denman
Island, Surf and White-winged scoters ted extensively apon
Manila clams whereas Black Scoters remained with thenr
mussel staple, White-winged Scoters fed significantly more
on gastropads than thie Surf Scoter at Denman Iskad, the
Fraser Delta, and Saltspring Ishind and than the Black
Scoter on the Fraser Delta (2<0.0%, White-awmged Scoters
contained signiticantly more biarnacles than did Surt S ners.
at Denman Ishand, and the Black Scoter are signiticantly
more barnacles than the Surt Scorers at the Fraser Delta
(P<:0.05). Appavently, barnacle predomisinee in White-
winged Scoters retlects deliberie feeding oncthat pres,
whereas the barnacies taken by Bliack Scoters e mgested
incidentally to blue mussels. Polvchaetes occutred most
trequentdy in Black Scoters an the Fraser Dedta,

523, Prev ver — White-winged Seoters selecrdifterent-
sized hivadves than Surt and Bluk scoters. Becaise size of
scoter prey varies between regions (Vermeer FIND, voulnd
comparisons for prey size can be only made for the Samne
locations. At Saltspring Island the average lengih aued
standard error of 1] blue mussels trom White-winged
Scoters wits ot 2 00t o whereas R bive mussels from
Surt Scoters aversagee L6000 anlong. v Denman
bslaned the average fength of 60 Manla ciamis from Winte-
winged Scoters was 30 =00 om whereas 38 Aoala s
from Surt Scoters averaged 19 =02 cavin tength. The
mussels e s eaten by White-winged Scoters averaeed
signiticantly targer than those taken by Sud Seotens

(< 0.05), On the Fraser Delta, 85 blue mnssels tromn Surd
Searers averaged 2.0 2 0,08 e long, comparerd o 9 blue
mussels from Bliack Scoters which aseraged 1.9 0.0 amnn
length. Fhe Surt Scoter therefore teeds on stittlat s -sized
mussels is the Black Scoter. 10is ot surprsing that the
White-winged Scoter takes vger invalves than Surl and
lilm'k SCOMCTS AN the tormes 5 s hy 1o el thian the other |
LW SPCCIS, which resemble each other more dlosels m body

weights. The mean weighis, stindard errors and pnbers

ot scoters sumnpled were s tollows: White-w mged Sooter,
1799 + 51 ¢ (21 mades) and FE3T 2 g (19 temadesr,
Surt Scoters, 1133+ 12 g6 b malesyand 1025 < 10 ¢
(26 temales); Black Scoters, 1268 = 10 g (25 nules) dandl
1135 = 49 ¢ (7 tenudes). | - |
he simikar size of their food terms and overlapn
prey speoies suggests interspecitic competition between
Black Scoters and Suarf Scotersan wiidh the h_llll:l AT IO
successtul in British Columbia, Bluck Scoters are numerons
in the Aleutians and northern Europe where Surt Scorers
are scarce o absent. 10 northern Earope, blue musselsare
also a principat focd of Black Scoters (Madsen 14954, Nilwor
1979). More inforntion is needed o clariiy the ecological
relationship between Black and Surt scoters. |

%b



Table 3

Percentage occurrence of food items in scoter species at three British

-

Columbia locations (sample number of scoters in parentheses) ’—___________—____—————-—'———'_‘ ,
. e Saltspring Island

| Denman Island Fraser Delta . _
HWhlt&winged ~ Surf Black White-winged Surf - Black White-winged Surf
Food apecies (N =125) {N =72 (N= 15) (N=30) (N = 58) ({4 =_l “1)_ (N=128) (N=122)
Bivalves 91 93 93 o) 83 100 96 95
Mytibus edudis 99 - 53 U‘i }3 | Bﬁ 38 11 68
Tabes phelippinarum | () H8 K | : — - o
Prf:mfamt.:ﬁ:mirwu ' - B4 36 20 - 17 10 — = b
Chnocarduon nuttolli T ) e 3() 2 f‘ 43 ——
Mya arenana e —_ s 7 1} 243 - -
Saxidomio grgantes 4 . — — - — | 43 ——
Acila castremsis J, —_ — — — — 21 —
Castropods 34 1% 4 (i3 17 15 30 9
Batillania attramentand 4 4 — B Y ‘- 7 B _— ——
Littorirut soutudela IR ] 7 — — — 7 —
Navarnes mendicws | 8 4 — 3 — — i -—
Mitretle gruasapria 2 ] —_ — —_ — 18 —_
Barnacles |
Balames glandula 40 18 H) 13 2 15 7 9
Polvchactes | — i - 9 19 46 - _

'Figure 5

(]Ullll‘ill'lﬁﬂll of "H‘l}lrl.'l' numbers as H!]ﬁl.‘ﬁ't;{i h}' bt 1 (:HIH!{“HII Gul['
Lslands and adjacent Vancouver Isiand, September 1977 — May 1978

. | | ®——® SURF SCOTER Y (

O— — 0 WHITE-WINGED LCOTER

| {iﬂ. | 3 '
““'1- .i'_'-- - .\ '
f-\ . ||||||| -. ;HL Acr: 5{:01'[:“ - ‘\u |
| fgm "an ; SALTSPRAING
' i

'HI‘".‘" r +- / \ Ay 5L AND
“ r'

WCOTERS
T

NUMEER  F
¥
P
—
0
;

!

° —

AT X d
[ 5 H \I'l.
! \
; \
f \
4 1= ! 4
} h!
f ) ‘
, / \ °,\
. S . “é)—"‘ PN
2600k L - | i d A
p b‘*'o-n_. - . N
OJ - ' " =
0 oS
o - . -iu"‘-_--”. e 3
M w E!ﬂ Mg = End Mg = End g = End d = Eng Mid = End M1d
LEPTEMBER OCTOBER NOVEMBER  DECEMBER JANUARY FEEBRUARY MAHCH APRIL MAY

J7

B
.
Iy,
IIJll-'
L]
"-

-k
-



| 6.  Acknowledgements

B The authors thank the Institute of Ocean Sciences,
6 patricia Bay, for making boats available for bird surveys.
"% B, Eccles and M. Morris of Queen Charlotte City collected
5 and dissected scoters from Cumshewa Inlet. D.B. Quayle
“% and F.R, Bernard of thePacific Biological Station at
“ Nanaimo, assisted with the identification of White-winged
% geoter food as well as with information on the distribution
- nd abundance of bivalves and gastropods in the study
.reas, P.F. Springer and D. Derksen reviewed the manu-
. scriptand made pertinent comments. The study was spon-
i yored by the Canadian wildlife Service and the Pacitic
Biological Station, Nanaimo.

7. Literature cited

Abbott, R.T. 1974, American seashells: The marine mollusca of the
Atlantic and Pacific coasts of North America. 2nd ed. Van Nostrand

Reinhold Co. New York. 663 pp.

I : -
- . e
. Bellrose, F.C. 1976, Ducks, geese and swans of North Amernica Stackpole
i Buoks. Harrisburg, Pa. 540 pp.
~ Bernard, F.R. 1970. A distributional checklist of the marine molluses of
- British Columbia based on Faunistic surveys since 1950, Syesis 3:75-24.

Brown, P.W. 1881. Reproductive ecology atid produsctivity of Winte-
winged Scoters. Ph.D. Thesis. Univ. Missouri. 173 pp.

iy Cottar, C. 1939, Food habits of North American diving ducks. US. Dep.
7 Agric. Tech. Bull. 643. 140 pp.

: Cronan, }.M.; Halla, B.F. 1968. Fall and winter foods of Rhode Tsland
> waterfowl. R.L. Dep. Nat. Resour. Div. Consery. Wildl Pam. 7. 41} pp.

Glude, |.B. 1867, The effect of scoter chick predation on a dasn poptila-
tion in Dabob Bay, Washington. Proc. Natl Shelifish Assoc, 57386,

? P Grosz, T.4 Yocom, C.F. 1972, Food habits of the White-winged Scoterin
@[ | © northwestern California. |. wildl, Manage. 36 [O7T0-ND
! -
T :.';L Hirsch, K.V, 1980, Winter ccology of sea ducks in the inland manne
o watersof Washington. M.Sc. Thesis. Univ. Washington. %2 pp.

 Kozloff, E.N, 1976, Keys to the matine invertebrates of Puget Sound, the
" fr:%i - San Juan Archipelago, and adjacent regions. Univ, Washington Pross.
~1 1+ Seattle and London. 236 pp.

Madsen, F.J. 1854, On the food habits of the diving ducks in Denmiark.
Danish Rev. Game Biol 2:157-260.

McGiivrey, F.B, 1967, Foxl tabits of seaducks from the northeastern
United States, Wildfowl Trust Ann. Rep. 18:1 42-5.

| .y
| ! Nilsson, L. 1872, Habitat selection, food choice, snd feeding habits ot
b} diving ducksin coastal wisters of south Sweden during the non-breeding
| - season. Ornis Scand. 3:55-78.
; |
! Stott, R.S,; Olson, D.P. 1973, Food habit relationship of seaducks on the
i New Hampshire coastline, Ecology B - 1K7.

Vermeer, K. 1981, Food and ‘mpulmimm of Surf Scoters in British
Columbia. Wildfowl 32:107-116.

Vermeer, K.} Levingy, Cc.D. 1977 Pupuhﬂiuns. biotitss, and food l1i}lrit;t ol
ducks on the Fraser River Delta intertidal area, British Columbia. Wildtowi

28:49-060.

1
Sy

oF
. ﬂ
3
P
it
]
2
“-'
¥
,

gll‘; J. 1874, Biostatistical analysis. Prentice-Hall. Englewood Cllts, N.J.
20 pp. |




