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Scoters and other birds feeding on purple varnish clams:
Some observations at Spanish Banks, Vancouver, British
Columbia

J. M. Ryder
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Abstract: An unusually large number of Surf Scoters (Melanitta perspicillata) and White-winged Scoters (M. fusca) were
observed diving and feeding on the introduced purple varnish clam (Nuttallia obscurata) along Spanish Banks, Vancouver, in
February 2006. At low tide, gulls and crows were seen consuming clams they found exposed and dying on the beaches.
Features observed in the beach sand and meteorological records suggest that erosion of beach sand and resulting exposure
of the clams to sub-zero temperatures resulted in clam mortality and a sudden abundance of readily accessible food for the
birds. This is one of the first recorded cases of sea ducks preying on this introduced clam. Some introduced molluscs concentrate
contaminants from the local environment and pass them up the food chain to waterfowl. The potential effects of varnish clam
consumption by sea ducks are not yet known.
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During high tide at Spanish Banks1 on the morning of
15 February 2006, I noticed an unusually large concentra-
tion of scoters—about 1500 birds—a short distance offshore.
Never before had I seen so many scoters along this sandy
shoreline, although such large flocks are common elsewhere
in English Bay (pers. obs.). The birds were very active, div-
ing repeatedly, and apparently taking advantage of some
fortuitous abundance of food.

The next day, I returned to Spanish Banks with telescope
and binoculars to investigate what was attracting the
scoters, and spent about 3 hours walking the shore and
observing the birds. On this morning, again during high
tide, scoter numbers were even greater than on the previ-
ous day, although the birds were split into several flocks.
Some were so distant as to be barely countable, but prob-
ably there were between 3000 and 4000 birds in total. The
clearly visible nearshore flocks consisted of about 95%
Surf Scoters (Melanitta perspicillata) and 5% White-
winged Scoters (M. fusca). Scattered among these black
ducks were many Glaucous-winged gulls (Larus
glaucescens) and Ring-billed gulls (L. delawarensis). Small
clusters of Barrow’s Goldeneye (Bucephala islandica) and
Bufflehead (B. albeola) were nearby, but did not seem to

be involved in the same diving activity as the scoters.
It was apparent that the nearshore scoters were diving

for prey that was hard rather than soft. Birds commonly re-
surfaced with an object clamped in their bill, then some-
times seemed to have difficulty swallowing it; they would
tilt up their heads and shake them a few times before swal-
lowing, which sometimes seemed to require several gulps.
It was not possible to see directly what the scoters were
eating, but the gulls provided some good views. Individuals
of both gull species were pouncing on resurfacing scoters,
sometimes successfully dislodging the prey and then grab-
bing it before it could sink. Often, they held up the object
for a few seconds before struggling to gulp it down whole.
Several times I glimpsed a relatively small, rounded clam
with a pale central patch surrounded by a brown margin –
subsequently identified as purple varnish clam (Nuttallia
obscurata), hereafter called Nuttallia.

As the tide receded on 16 February, Glaucous-winged
Gulls began to hunt for closed (i.e., living) Nuttallia, pa-
trolling the emerging beach while the scoters drifted away. I
watched gulls and Northwestern Crows (Corvus caurinus)
trying to pry the shells open — with some success if the
shells were already slightly open (Figure 1). Some crows

1 Spanish Banks is the central part of the southern shoreline of English Bay, Vancouver, B.C.
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would steady a clam with one foot while prying it open with
their bill. Gulls were also flying up and dropping clams to
break them, but unsuccessfully, since they were falling onto
the sandy beach or even into water.

Numerous empty shells of Nuttallia were scattered for a
kilometre or more along the sandy shoreline of Spanish
Banks. Fresh shells of this species are covered by a shiny
brown periostracum (skin) except for a roughly circular area
at the dorsal part of each valve where the paler, purplish
shell is exposed. Hence this clam has a unique appearance
(see Merilees and Gillespie in Discovery 1995 and the back
cover photo of that issue, or DFO 2001). A distinct wrack
(high-tide) line, consisting of thousands of Nuttallia shells
(Figure 2), was present on dry sand about 2 m inland of the
wrack line (seaweed and woody debris) of the most recent
high tide.

A few days after 15-16 February, the unusual flocking
and feeding activity of the scoters had ceased, and the vari-
ous species of sea ducks were present in typical numbers.

Further Considerations

Nuttallia obscurata is a native of Japan and Korea that
probably came to Vancouver in ballast water in the late 1980s
(Mills 1999). Merilees and Gillespie (1995) reported that
since then it has spread throughout the Strait of Georgia.
More recent reports (DFO 2001) show that it is now present
along the Pacific coast of Vancouver Island. This bivalve
typically colonizes the intertidal zone, where it lies at shal-
low depths and can form colonies with over 1000 individu-
als per square metre (Bill Merilees, Nanaimo, B.C., pers.
com. 2006). Interactions between wintering scoters and
shellfish aquaculture, including consumption of Nuttallia
and other clams by scoters, are currently being studied at
Baynes Sound on the east coast of Vancouver Island. This is
a joint project of the Centre for Wildlife Ecology at Simon
Fraser University (Dr. Ron Ydenberg) and the Canadian
Wildlife Service (Centre for Wildlife Ecology 2005). See
also DFO (2001) for further information and aquaculture
potential.

Records of Bird Studies Canada’s B.C. Coastal Waterbird
Survey (monthly surveys) suggest that the presence of thou-
sands of scoters (all species) along Spanish Banks is very
unusual. Data collected by Marian Coope over seven win-
ters (October to March, 1999 to 2006) for two survey sites
that encompass most of Spanish Banks show only three
records of >1000 scoters (maximum 1593) and three of 500-
1000; 65% of the monthly records show <200 birds. My
casual observations and those of several other birders sup-
port the conclusion that such large numbers of scoters are a
rare occurrence at Spanish Banks.

The convergence of thousands of actively feeding scoters
at high tide over the sandy beaches of Spanish Banks sug-

gests that some uncommon circumstance was responsible
for the sudden abundance of accessible Nuttallia. This could
have been the preceding weather and tide conditions. High
winds and stormy seas prevailed along the coastal areas of
Vancouver for a few days prior to 15-16 February. At the
same time, tidal range was relatively great, typically with
early morning high tides of 4.5 m and lows near midnight
of 0.9 - 1.3 m. High winds, and/or relatively strong tidal
flows (resulting from the great tidal range), may have gen-
erated currents capable of eroding and moving sand in the
intertidal zone, thereby exposing the clams.

Overnight temperatures were relatively low at this time
(-1 to -2oC on 10, 11, and 14 February, and falling to -3.7oC
on the night of 15-16 February). Thus the intertidal zone
was exposed to the cold night air. The cold conditions may
have injured the clams on the beach or slowed their attempts
at reburial. Although winter kill of Nuttallia obscurata due

Figure 1. Immature Glaucous-winged Gull feeding on Nuttal-
lia obscurata, 16 Feb. 2006, Locamo Beach, Spanish Banks.

Figure 2. Wrack line consisting largely of shells of Nuttallia
obscurata, 16 Feb. 2006, Locamo Beach, Spanish Banks.
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to freezing temperatures has not been proven for the coast
of southern B.C., it has been suspected as the cause of at
least one mass mortality (G.Gillespie, Pacific Biological Sta-
tion, Nanaimo, pers. com. 2007) and is a well known cause
of clam mortality on high-latitude mudflats (R.Ydenberg,
Simon Fraser University, pers. com. 2006). Mass mortality
of Manila clams (Tapes philippinarum) —another introduced
Asian species — due to freezing has been documented from
southern B.C. beaches (Bower 1992).

Nuttallia are slow burrowers, descending at a rate of
about 1 cm per 24 hr (R.Ydenberg, pers. com. 2006). Thus
even undamaged clams, exposed by beach erosion, may have
been unable to burrow back down into the sand before be-
ing discovered by the scoters during the next high tide.

Examination at low tide (1.2 m) on 20 March, of the
beaches where the scoters had been consuming clams, re-
sulted in the discovery of several features that provide evi-
dence for the weather-related hypothesis outlined above:

(1) The beach in the intertidal zone consists of
relatively dense fine sand and the beach surface is
firm (human footprints are depressed by only a few
millimetres), suggesting that exposed clams might
indeed have difficulty in burrowing.
(2) Movement of beach sand was indicated by the
presence of current ripples (asymmetric) in the beach
sand. These were clearly defined and aligned NE-
SW with their steeper sides facing SE, indicating that
the surface sand had been transported by
southeastward-flowing currents associated with the
incoming tide, probably accompanied by strong wind
from the NW. The ripples had been modified by
erosion, indicating they had not formed recently.2

(3) Movement and redeposition of beach sand were
also indicated by the presence of open, empty and
broken Nuttallia shells in the upper 22 cm of the sand.
Some buried shells that were gaping by a few
millimetres were filled with and surrounded by black
sand, i.e., sand containing decomposed organic
material, presumably the remains of the soft parts of
the clams that had died.
(4) Numerous living Nuttallia were encountered
below 22 cm depth. (Clams at this depth would not
be affected by cold overnight temperatures.).

Other observations made at this time suggest that the
thousands of Nuttallia shells that formed the high wrack
line of 15 and 16 February (Figure 2) were from clams that
had been devoured by gulls and crows. Most of these shells
were undamaged, paired valves between 40 and 60 mm in
length. They were derived from clams that had not been

eaten by scoters, because molluscs swallowed by a duck are
crushed in its gizzard and the hard parts delivered back to
the ocean as tiny fragments. On 20 March, numerous open
Nuttallia shells, mostly intact or only slightly damaged, were
strewn about much of the intertidal zone. Measurements in
an area of typical shell scatter gave an average density of
about 3 shells/m2. If shells similarly distributed were swept
up by waves from the intertidal beach (which is up to 300 m
wide) to the high water mark, the resulting wrack line would
contain up to several hundred shells per metre, very similar
to the line of shells observed in February. Close examina-
tion of about 100 apparently empty shells showed that most
still contained some soft tissue, chiefly remnants of adduc-
tor muscles. Presumably, most of the soft parts had been
eaten by the birds. Thus it seems likely that most of the
wrack-line shells resulted from the consumption by gulls
and crows of Nuttallia from the intertidal zone at low tide.

There was also a smaller number (about 1 per 4 m2) of
closed, presumably live, Nuttallia scattered on the beach.
Some of these were beginning to gape as they died, and
these were being sought, pried open and consumed by Glau-
cous-winged Gulls and Northwestern Crows.

Discussion

This example of Surf and White-winged scoters, Glau-
cous-winged Gulls and Northwestern Crows feeding on a
winter mass-kill of Nuttallia obscurata is of interest because,
other than the Baynes Sound project (Centre for Wildlife
Ecology 2005), there are no reports on the ecological rela-
tions between this introduced mollusc and coastal birds. As
far as I am aware, consumption by scoters of Nuttallia that
were likely exposed as a result of natural beach erosion has
not been recorded previously.

Typically, wintering scoters have been reported to gather
predominantly over rocky substrates, and feed on blue mus-
sels, with clams and other benthic organisms from sandy
and muddy substrates forming a relatively minor part of their
diet (Johnsgard 1979:197; Brown and Fredrickson 1997;
Savard et al. 1998). It is possible that scoters are now feed-
ing more regularly over sandy and muddy substrates (e.g.,
Baynes Sound) due to the increased availability of Nuttallia
and other introduced clams.3 Thus this introduced species
may well have the potential to change ecological relation-
ships along the B.C. coast.

Consumption of introduced invertebrates by diving ducks
in other parts of North America has been found to result in
significant changes to the complex web of ecosystem proc-
esses. Where an introduced species is abundant, ducks may

2 In 1965, under the direction of Prof. W. H. Mathews of UBC, I studied the formation and destruction of ripple marks on Spanish Banks. Ripples are formed during
conditions (e.g., strong winds) that generate currents in the incoming tide, and persist for up to several weeks before they are recreated by the next similar event.

3 In these habitats, scoters normally obtain clams by diving and excavating communal holes in sandy sediments—holes that can be observed later on the
beach at low tide (R.Ydenberg, pers. com. 2006).
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adapt their diet to include large quantities of the new prey,
and this can result in the modification of migration patterns
and staging areas. For example, zebra mussels (Dreissena
polymorpha and D. bugensis) from Europe colonized the
lower Great Lakes during the late 1980s. Along the north
shore of Lake Erie, consumption of this now abundant spe-
cies by diving ducks (mostly scaup but including White-
winged Scoters) has dramatically increased the number of
ducks staging there during migration — even though the
scaup population of the Great Lakes area is declining (Petrie
and Schummer 2002).

However, the possible benefits of increased available
food can be offset by contamination of that food because
some benthic invertebrates that are filter feeders concen-
trate any contaminants that are present in their environment.
For example, in the San Francisco Bay area, scoters and
other diving ducks now prey on the recently introduced Asian
clam (Potamocorbula amurensis) which concentrates con-
taminants up to three times as effectively as local native
clams. As a result, Surf Scoters in that area have elevated
levels of mercury, selenium and cadmium (Western Eco-
logical Research Center 2002). This raises the question of
whether or not Nuttallia could pose a similar health hazard
to scoters and other birds along the B.C. coast, although the
Manila clam accumulates contaminants only at rates similar
to local native species. So far, there has been no research
directed toward determining if Nuttallia in contaminated
environments can more effectively concentrate toxicants and
pass them up the food chain to the birds (G. Gillespie, pers.
com. 2007).
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