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Gizzard Contents of Piping Plover Chicks in Northern Michigan

Francesca J. Cuthbert,!> Brian Scholtens,”> Lauren C. Wemmer,! and Robyn McLain**

ABSTRACT.—The diet of Piping Plovers (Char-
adrius melodus) is not well known and information on
diet requirements will enhance food resource assess-
ment and identification of suitable habitat for this rare
species. Discovery of four dead Piping Plover chicks
at Grand Marais, Michigan, allowed us to examine
their digestive tracts for identifiable prey. Gizzard con-
tents represented 16 families in 6 orders of freshwater
and terrestrially occurring insects confirming behav-
ioral observations that plover chicks opportunistically
capture insects in shallow water and along shorelines.
The most commonly taken orders were Hymenoptera,
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Little is known about the diet or foraging
behavior of the Piping Plover (Charadrius
melodus) during any part of its annual cycle.
Federal threatened and endangered status
(U.S. Fish and Wildlife Service 1985) and
sensitivity to human disturbance preclude col-
lection of birds for stomach content analysis
and require use of nondisruptive techniques to
sample food while plovers are present. Be-
cause food availability is critical to shorebird
reproductive success, migration, and over-
winter survival (Howe 1983, Helmers 1992),
assessment of food resources is an important
component of conservation efforts for this
species. Direct observations of food prefer-
ence and foraging ecology are needed to im-
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prove assessment of food resources and allow
identification of areas appropriate for critical
habitat designation and for reintroduction ef-
forts (U.S. Fish and Wildlife Service 1988).

The Piping Plover is a visual rather than
tactile feeder, capturing invertebrates moving
on the beach surface. Information on diet has
been derived from gizzard contents (Bent
1929), direct observation of feeding (Cairns
1977), sampling of organisms present in the
habitat (Whyte 1985, Nordstrom 1990, Loe-
gering 1992, Nordstrom and Ryan 1996) and
fecal analysis (Nicholls 1989, Shaffer and La-
porte 1994); however, studies of prey actually
consumed by Piping Plovers have been re-
ported only for marine environments. General
diet for the species is described as freshwater
and marine invertebrates washed up on the
shore and terrestrial invertebrates (Haig 1992).
Insects appear to be a major dietary compo-
nent in most or all habitats occupied by Piping
Plovers throughout the year.

While monitoring plover nests in Michigan
during 1996 and 1997, we salvaged carcasses
of four chicks and examined gizzard contents.
We believe this is the first direct information
on diet reported for Piping Plovers from the
Great Lakes population.

STUDY AREA AND METHODS

In 1996 three pairs of Piping Plovers nested near the
mouth of the Sucker River east of Grand Marais,
Michigan (46° 40" N, 85° 56" W) on the shore of Lake
Superior. Two chicks from one of these pairs disap-
peared at six days of age. The carcass of one was dis-
covered approximately 1.5 weeks later and the other
2.5 weeks later. The fresh carcass of the third chick
from this brood was discovered a few hours after its
disappearance at 19 days of age. In 1997, a fourth
Piping Plover chick carcass was found in the same
general area. This chick disappeared from its brood
when it was one week old and was found three days
later. The digestive tract from each chick was removed,
cut open and flushed with 70% ethyl alcohol. Only
gizzards yielded identifiable samples. The contents of
the four gizzards were examined with a dissecting mi-
croscope and identified to family by an entomologist
(Scholtens) familiar with insects of the region. Num-
bers of individual prey were estimated.

RESULTS AND DISCUSSION

Parts of adult and larval insects were the
only prey identified in the gizzards. Prey rep-
resented 16 families in 6 orders: Hymenoptera
(32%), Coleoptera (29%), Diptera (28%), He-
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miptera and Homoptera (10%), and Ephem-
eroptera (1%). Based on the natural history of
these families in northern Michigan, they can
be characterized as inhabiting shoreline/wet
sand (Dolichopodidae, Ephydridae), shallow
water/wet sand (Corixidae, Dytiscidae, Hali-
plidae), beach vegetation/sand surface (Aphi-
didae, Braconidae, Carabidae, Cicadellidae,
Curculionidae, Ichneumonidae) and general
shoreline habitat (Superfamily Chalcidoidea,
Chironomidae, Formicidae, Muscidae, un-
identified Ephemeropteran family). The only
previous information related to the prey of the
Great Lakes Piping Plover was found in a
study of invertebrates present within National
Park lands being assessed as potential reintro-
duction sites (Nordstrom 1990, Nordstrom
and Ryan 1996). Nordstrom (1990) found 48
families of 9 orders of insects and 1 family of
arachnid on the shore of Lake Superior in Pic-
tured Rocks National Lakeshore (approxi-
mately 20 km west).

In the Great Lakes region, Piping Plovers
nest on wide sandy beaches and forage along
the water line of Lake Michigan and Lake Su-
perior. Birds occasionally glean insects from
beach vegetation and at some sites forage
along the edges of creeks and shallow beach
ponds. At the Grand Marais site, adults and
chicks were observed foraging primarily
along the edge of the Sucker River and in
shallow pools of water and wet depressions in
the sand along the river. Aquatic insects in the
chick gizzards are consistent with this obser-
vation, and the presence of terrestrial, phy-
tophagous insects indicates that chicks also
gleaned insects from beach vegetation. Pres-
ence of aquatic algae-eating beetles (Halipli-
dae) in the gizzards suggests that chicks pick-
ed insects from algae on the river edges.
While Nordstrom and Ryan (1996) reported a
predominance of Dipterans in the Lake Su-
perior habitat they sampled, we found pre-
dominantly Hymenopterans and Coleopterans
in the chick gizzards. We identified two fam-
ilies (Corixidae and Dytiscidae) in the giz-
zards that were not reported by Nordstrom
(1990). Members of both families inhabit
streams, ponds, and stagnant pools associated
with beaches.

Given the constraints on disturbance and
collecting, opportunistic discovery of dead
plovers and subsequent study of their diges-
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tive tracts may contribute information vital to
understanding the diet of this endangered spe-
cies. For example, insects gleaned from veg-
etation, algal mats, and the water surface
probably would not be revealed by traditional
methods (e.g., sticky traps) used to sample in-
vertebrates in the habitat. The information on
foraging behavior and prey selection that both
gizzard and fecal analyses provide is needed
to increase accuracy of methods used to sam-
ple invertebrates from the habitat. It is impor-
tant to note that all three methods of quanti-
fying plover food resources (gizzard analysis,
fecal analysis, and sampling from habitat)
may be greatly affected by the time samples
are obtained because of temporal variation in
insect abundance. Fecal analysis offers the ad-
vantage that numerous samples can be col-
lected from the same individuals to reveal
temporal patterns of prey selection; however,
this method underestimates soft-bodied inver-
tebrates (Shaffer and Laporte 1994). Because
gizzard contents have undergone less diges-
tion, they are presumably less biased in this
regard, but this has not been confirmed.
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