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ABSTRACT: To investigate the feeding behavior of the Western Grebe (Aech-
mophorous occidentalis), I observed the actions of one kept in a laboratory pool and
fed fish of various sizes and in varying numbers during four trials per day. The grebe
consumed fish under 4 cm in length underwater but brought all fish longer that 5
cm to the surface so they could be oriented for swallowing headfirst. The Western
Grebe is likely gape-limited in its choice of fish and can only ingest prey that can
be swallowed easily.

Grebes and other small avian divers are opportunistic predators, feeding on a
variety of prey. Small fish, however, are the preferred food of the Western Grebe
(Aechmophorus occidentalis) (Forbes and Sealy 1990). In both the field (O’'Donnell
1982, Kloskowski 2004) and laboratory (Sanford and Harris 1967, Carter and Sealy
1987), piscivorous diving birds have been observed consuming fish above water after
bringing them to the surface. Some reports, however, have implied that diving birds
swallow fish while still submerged (Ratti 1977, Forbes 1985, Croll et al. 1992). Further
investigations suggest that smaller prey fish are swallowed underwater (Ulenaers and
Dhondt 1994), whereas larger prey fish are brought to the surface for consumption
(Sanford and Harris 1967, Kloskowski 2004). Yet some birds discard fish too large
to ingest (Sanford and Harris 1967, Forbes and Sealy 1990, Kloskowski 2004). To
resolve the question of whether Western Grebes swallow fish underwater, and if so,
under what conditions, I observed the capture and handling behavior of a captive
grebe that was provided fish of different lengths and girths.

I used a netgun to capture Western Grebes wintering in the harbor at Santa
Cruz, California (Dorado 2022). One was placed in an outdoor enclosure (5 x 5
m), with a saltwater tank (3 x 3 x 1.5 m deep). The enclosure was encircled with a
chain-link fence 3 m-high in which dark plastic strips were woven to minimize visual
disturbances. To ensure the grebe was hungry at the beginning of the experiment,
I withheld food for 24 hours, a period long enough for previous foods to have been
absorbed (Cooper et al. 1984, Winkler and Cooper 1986). The experiment consisted
of four trials per day, spaced at roughly 4-hour intervals beginning at sunrise until
sunset. Trials lasted for 21 days. During the first 6 days, I provided the grebe with
juvenile Surf Smelt (Hypomesus pretiosus) 5-7 cm long and weighing 8-10 g. These
were thawed completely before being tossed into the tank. On day 1 of feeding, the
grebe was provided one smelt per toss and had to swallow it before another fish was
presented. Fish were provided until the grebe stopped consuming them. On day 2,
two smelt were delivered per toss, both had to be eaten before more were presented,
and fish were provided until consumption ceased. On days 3 to 6, three fish were
delivered per toss; otherwise, the protocol was the same as in previous trials. At the
end of each trial, any smelt remaining in the pool after the bird stopped feeding were
collected and the bird was left alone until the next feeding trial.

Beginning on day 7, through day 21, I substituted live goldfish (Carassius auratus)
for the smelt. These fish were delivered in one of two combinations. One combina-
tion consisted of five large goldfish, 5-7 cm in length and about 10 g each. The other
consisted of 10 small goldfish, about 3-4 cm in length and weighing about 3 g each
(measurements after Onsoy et al. 2010). Combinations were offered sequentially
but there was no set protocol for one preceding the other.
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On day one of feeding, when a smelt landed in the water, the grebe dived, grabbed
the sinking fish crosswise in its beak, and resurfaced. In all cases, the smelt was
flipped in the air, rearranged in the beak, and swallowed headfirst. When the grebe
no longer pursued a smelt, I assumed the bird was satiated. No fish were swallowed
underwater.

On day 2 and beyond, when I provided two or three smelt per toss, the grebe
dived and resurfaced with one fish, held crosswise in its beak. It rearranged the smelt
in its beak above water and swallowed it headfirst. The bird immediately dived again
in pursuit of the next fish, now typically at the bottom of the pool. Again, the grebe
picked up the fish crosswise, surfaced, oriented the fish in the beak, and swallowed it
headfirst, repeating the same behavior for all remaining fish from each toss, acquir-
ing only one fish per dive. All smelt were swallowed above water.

When presented with five large goldfish, the grebe dived, chased one, captured
it, and surfaced with one fish, crosswise in its beak. Above water, it was manipulated
in the beak and swallowed headfirst. The grebe repeated this behavior until all five
fish were caught and consumed. When the 10 smaller goldfish were placed into the
tank, the grebe dived, chased, caught, and consumed either three or four of them
while submerged. It resurfaced to breathe for a few seconds and then dived again,
catching and swallowing three or four more while underwater. On its third and
final dive, it captured and consumed the remaining goldfish before resurfacing. It
swallowed these smaller fish underwater while it was either already in pursuit of
the next fish or resurfacing.

This study revealed that the Western Grebe can capture and swallow multiple
small fish whole while under water during a single dive. Larger fish, however, were
brought to the surface for individual handling before swallowing. Although Western
Grebes are opportunistic predators and feed on a variety of prey (Lawrence 1950,
Forbes and Sealy 1990), their preference for smaller streamlined fish (Forbes and
Sealy 1990) is likely due to the ease of swallowing prey of smaller girth. With the
large goldfish or smelt, requiring handling and realignment, the grebe maintained
better control of the larger fish when above water, and by keeping the prey above
the surface, the grebe was also able to breathe (Mock and Mock 1980). Thus the
size of the prey influenced not only the foraging behavior of the bird but also its
physiological demands.

Piscivorous birds have been reported capturing prey but failing to consume them
(O’Donnell 1982, Doornboss 1984, Kloskowski 2011) because the prey was either
too deep-bodied to swallow (i.e., species of Centrarchidae and Percidae) or it had
fins with sharp, protruding spines (Recher and Recher 1968, Forbes 1985, Glahn et
al. 1995). At least two species of grebe, the Pied-billed (Podilymbus podiceps) and
Horned (Podiceps auratus), appear to mitigate swallowing such prey by shaking them
into consumable pieces (Storer 1969, Zusi and Storer 1969, Scholz and Hayes 2017).
Such feeding behavior has not been reported for the Western Grebe, likely because
its long and slender bill lacks the crushing force of the more robust bills of smaller
grebe species (Lederer 1975, Lalas 1983). The prey of the Western Grebe and presum-
ably other piscivorous birds with similar beaks, appear to be limited, instead, by the
diameter of their mouth and hence the girth of the prey (Swennan and Duiven 1977,
Ulenaers and Dhondt 1994). For example, Forbes (1985) reported Western Grebes
foraging on black bullhead catfish (Ictalurus melas) and yellow perch (Perca flaves-
cens), both of which have protruding fins and erectile spines, but only on extremely
small individuals, all of which were brought up to the surface to be manipulated
before being consumed headfirst (Forbes 1985). Birds attempting to swallow too
large a spiny fish have died in the process (Holdom 1945, Behrstock 1981).

My observations of Western Grebes foraging in the wild further suggest their
ability to consume piscivorous prey is limited by the prey’s girth. On one occasion
I watched a grebe pierce a bluegill (Lepomis macrochirus) but discard it because it
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appeared too large to swallow. I also saw another Western Grebe capture black bass
(Micropterus salmoides) and threadfin shad (Dorosoma petenense) that were also
discarded at the surface. The three discarded shad were at least 11 cm long, the
discarded bass was 10 cm long, and the discarded bluegill was 15 cm long (pers.
obs.). Despite these fish being within the length of prey the Western Grebe consumes
(Forbes and Sealy 1990), they were likely abandoned because of their excessive girth.
The long, narrow beak of the Western Grebe likely limits its ability to crush or shred
wide-bodied prey (Lalas 1983), thereby restricting consumption to smaller, slender,
and manageable items.

In studies of diving birds, detailed attention should be directed toward daily
foraging behaviors and tactics. Energy acquisition and physiological ecology can
more accurately be determined from prey of consumable size.
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