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Use of Legs and Feet for Control by Scoters during Aerial Courtship

William J. Wilson1

ABSTRACT.—Scoters (Melanitta spp.) exhibit ex-
traordinary maneuvers during courtship flight, attitudes
which are not commonly seen in flight. Scoters drop
their legs and spread webbed feet during these maneu-
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FIG. 1. Members of a Surf Scoter courting party execute an abrupt turn to follow the departing hen (arrow
1). A rarely seen turning technique is exhibited by the drake (arrow 2) with the extended foot.

aviation terminology, is this right foot function-
ing as a vertical stabilizer or a rudder? It is note-
worthy the right foot is outboard of the turn,
giving it a greater distance from the center of
the turn and, thus, a greater angular velocity.

The side-slipping Black Scoter (Fig. 3B, ar-
row 3) appears almost totally devoid of pitch
control due to the vertical attitude of the
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FIG. 2. As the stationary paddle turns a canoe, so
too does the force of drag acting on this outstretched
foot create rotational force.

FIG. 3. A descending Black Scoter courting party uses the strong headwind to perform this less than syn-
chronized maneuver. The enlargement (B) better reveals foot positioning and use.

wing (Brown 1961:301, Pennycuick 1975:52).
The tail’s primary use is for pitch (Brown
1961:302). However, the legs and swept back,
spread-webbed feet must have significance, if
only by default.

A courting party of White-winged Scoter
(M. fusca, Fig. 6), when heading into the
wind, executes a steep climb. A ‘‘slight’’ sea
state (Fig. 6) allows approximating the wind

speed at 7–19 km/hr, a light to gentle breeze
on the Beaufort Scale (#s 2–3). Typically, dur-
ing this maneuver, the legs deploy the spread
webs of the feet astride the tail. The lead drake
is at the peak of the climb. The near vertical
attitude of the feet in this terminal attitude
eliminates increased lift as a reason for their
deployment. Their exact function, however,
remains unclear.

DISCUSSION

The literature is gradually reflecting that
legs and webbed feet of water birds are used
for attitude control and maneuver. Brown
(1951) suggested it is generally accepted that
birds’ legs do not contribute to flight, while
Barlee (1964:303) believed the feet can pro-
duce unbalanced forces. Aymar (1935:32) and
Pennycuick (1975:55) both suggest the auk’s
(Alcidae) small tail necessitates control and
lift augmentation by the feet. Videler (2005:
27) advocates that, in many species, every as-
pect of the body is related to flight and, in
addition, that legs and feet can alter the center
of gravity (Videler 2005:47).
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FIG. 4. A two-frame sequence of �
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FIG. 6. Gravity surmounts thrust at the peak of a steep climb by White-winged Scoters.



599SHORT COMMUNICATIONS

If the lead White-winged Scoter (Fig. 6)
was a fixed-wing aircraft, its thrust spent and
in a large angle of attack, it would be devoid
of control and prone to falling into a spin with
possible catastrophic results. However, birds
do not spin out. The drake (Fig. 6) maintains
a delicate balance prior to the dive that must
follow. In pondering how this is done, it is
applicable to recall Videler’s (2005:27) pre-
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FIG. 1. Illustration of subcutaneously-anchored radio transmitter.

We surmise that Harlequin Ducks are partic-
ularly susceptible to this problem because of
their small bill size. Pietz et al. (1995) found
this type of attachment was retained on some
birds for over a year and, in these cases, could
lead to feather wear and some abrasion. How-
ever, they reported no incidences of the trans-
mitter anchors catching the bills of Mallards
(Anas platyrhynchos) or Gadwalls (A. stre-
pera). Paquette et al. (1997) reported negative
effects of anchor transmitters on reproduction
and survival of Mallards and suggested this
resulted from additional energetic costs asso-
ciated with increased mass and drag, as well
as increased preening. Overall there have been
few reports of negative effects from this type
of transmitter attachment and many research-
ers have advocated their use, especially for

shorter-term studies (Hepp et al. 2002, Fleskes
2003, Iverson et al. 2006). This attachment
method is less surgically invasive than inter-
scapular subcutaneous or intra-abdominal
transmitters, and retention times are often ap-
propriate for the battery life of the transmit-
ters. We do not conclude that anchor attach-
ments should be avoided when it is appropri-
ate for the study design, but suggest that po-
tential problems should be considered.
Precautionary measures such as using a small-
er anchor size, ensuring the curled end is
tightly closed, and narrowing the loop end
could prevent complications with using this
radio attachment method. We advocate that re-
searchers involved in radio telemetry studies
make efforts to evaluate, and subsequently re-
port in the primary literature, the effects of
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radio transmitters, given their widespread use
and potential risks to individual animals and
results of studies.
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