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ABSTRACT—Common Ravens (Corvus corax) are considered an important predator of Sandhill
Crane (Grus canadensis) eggs, but direct observations of predation events are rare. We observed 25
events of Common Ravens at or near artificial nests with infertile crane eggs; 15 of those events
resulted in predation. Reconnaissance time averaged 1.8 ± 3.0 min, egg handling averaged 5.8 ±

3.9 min, and total time to reconnoiter, approach, and consume or remove eggs from a nest
averaged 8.4 ± 5.7 min. Ravens consumed 67% of the eggs at the nest and cached the other 33%. To
eat an egg, ravens always punched a hole in the surface, but hole sizes and shapes differed. To
cache eggs, ravens carried eggs away intact, leaving no evidence in the nest, and concealed them
5.5 to 180 m from the nest. The rapidity of some raven depredation events indicates a high
potential for success of taking crane eggs from an active but unattended nests. Given the diverse
patterns of eggshell remains and ravens’ ability to carry whole eggs, distinguishing egg predation
by ravens from other predators would be very difficult.

Key words: behavior, Common Raven, Corvus corax, egg predation, Grus canadensis tabida,
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Common Ravens (Corvus corax) can be an
important predator of bird eggs, particularly in
and around wetlands (Stiehl and Trautwein
1991; Boarman and Heinrich 1999; Liebezeit and
George 2002), and are often identified as an
important predator of Sandhill Crane (Grus
canadensis) eggs, particularly in the western
United States (Walkinshaw 1949; Drewien
1973; Littlefield 1976; Littlefield and Thompson
1987). Despite their perceived importance as a
predator of eggs of cranes and other waterbirds,
direct observations of egg predation events are
uncommon and most attributions of raven
predation are based on circumstantial evidence
(Liebezeit and George 2002). Direct observations
of egg predation by Common Ravens on water-
bird eggs or artificial nests have been widely
reported (Gaston and others 1985; Littlefield
and Thompson 1987; Nicolaus 1987; Ewin 1991;
Avery and others 1995; Gaston and Elliot 1996;
Thayer and others 1999; Alvo and Blancher
2001; Kelly and others 2005; Hebert and
Golightly 2007; Coates 2007), with variable
levels of detail about the ravens’ behavior in

approaching or handling eggs. These studies
included nests of Common Loon (Gavia immer),
Thick-billed Murre (Uria lomvia), Marbled Mur-
relet (Brachyramphus marmoratus), Herring
(Larus argentatus) and Ring-billed Gulls (L.
delawarensis), Great Egret (Area alba), Greater
Sandhill Crane (G. c. tabida), and Greater Sage
Grouse (Centrocercus urophasianus), and artificial
nests with eggs of Japanese Quail (Coturnix
japonica). Eggs of Sandhill Cranes are larger
than those of these other species, and adult
Sandhill Cranes may pose a threat to depredat-
ing ravens; hence Sandhill Crane nests may
represent a greater challenge for egg predation
by ravens. In the single report involving wild
crane eggs, Littlefield and Thompson (1987)
reported several observations when ravens
removed whole eggs, but they did not elaborate
further.

We studied artificial nests with infertile
Sandhill Crane eggs to collect direct observa-
tions of depredation events by Common Ra-
vens. Our objectives were to (1) describe and
quantify the behavior of Common Ravens
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depredating Sandhill Crane eggs placed in
artificial crane nests; and (2) describe the
characteristics of Sandhill Crane eggs that were
depredated by ravens. We discuss the implica-
tions of our results for efforts to identify nest
predators for study and management purposes.

METHODS

We conducted our study at Grays Lake,
Idaho, which hosts one of the largest breeding
populations of Greater Sandhill Cranes (G. c.
tabida) in the Rocky Mountain Population
(Austin and others 2007). Grays Lake is a large
montane wetland in southeast Idaho, at the
western edge of the Greater Yellowstone Eco-
system. At the heart of the valley is a 5260-ha
shallow montane marsh, vegetated primarily
with bulrush (Schoenoplectus spp.) and Broadleaf
Cattail (Typha latifolia), and bordered by tem-
porarily and seasonally flooded meadows.
Because of its high elevation (1946 m), the
valley is subject to prolonged winters and
summers characterized by warm days and cool
nights. Ranching (cattle, sheep, and hay produc-
tion) is a predominant land use in the valley and
dates back to the 1860s. Most of the central
bulrush-cattail marsh, as well as large areas of
temporarily and seasonally flooded meadow,
are contained within Grays Lake National
Wildlife Refuge (NWR). Cranes nest in wet
meadows, Baltic Rush (Juncus balticus), and
along the outer edge of the bulrush-cattail
marsh (Drewien 1973; Austin and others 2007).

Infertile eggs of Sandhill Cranes were ob-
tained from the captive breeding program at the
US Geological Survey’s Patuxent Wildlife Re-
search Center, Laurel, Maryland. These eggs
were frozen and stored in sealed bags until 24 to
48 h before placing them in artificial crane nests.

We built artificial crane nests in or near
wetlands, approximating natural nest locations.
Nest sites were located in emergent vegetation,
on small islands, and in grasses or sedges
within 10 m of wetlands, similar to the variety
of sites used by the area’s Sandhill Cranes
(Drewien 1973; Austin and others 2007). Be-
cause we were only interested in making the
artificial nests acceptable to predating ravens,
we believe that exactly duplicating natural nest
site locations was not critical. We built the
artificial nests with natural materials (grasses
and rushes) at the site. We mimicked the

appearance of real crane nests as far as possible,
based on descriptions and dimensions in Tacha
and others (1992) and Ball and others (2003). No
nests were within 1.6 km of any known
Common Raven nests and, therefore, nests
should have been available to any Common
Ravens present.

We conducted our observations during the
normal crane nesting season, May to July. We
placed 1 or 2 thawed Sandhill Crane eggs in each
nest. Sandhill Cranes were never observed
covering their eggs when they left the nest;
therefore, we left the eggs exposed. During
daylight hours (05:30 to 21:00 MDT), we ob-
served the nests from a concealed site 50 to 400 m
(mode 100 m) away, using 10 3 40 binoculars or
20–60 spotting scopes. We categorized raven
behavior as ‘‘reconnaissance’’, ‘‘approach’’, and
‘‘egg handling’’. Reconnaissance was broadly
defined as the raven(s) looking at the nest or eggs
without approaching, such as flying over and
looking down or perched and looking at the nest.
Most observations were made through optics
and we could see ravens turn their heads to look
when flying over nests. They may have been
reconnoitering without obviously looking; there-
fore, our estimates are minimum times. Ap-
proach was defined as any behavior where the
raven(s) movements were focused on the nest,
including forward and retrograde movement.
Egg handling was defined as ravens breaking an
egg and eating the contents, or otherwise
manipulating or moving an egg. An ‘‘event’’
was considered ravens reconnoitering, ap-
proaching, and handling 1 or both eggs in the
nest. We recorded when ravens were observed or
heard; number of ravens observed; individual
raven behavior during reconnaissance, nest
approach, and egg handling predation; and time
(to nearest 0.5 min) spent in each behavior for
each raven visible. When behaviors changed (for
example, a raven stopped eating and flew away),
we recorded the end of 1 behavior and the
beginning of another. We could not accurately
record behaviors lasting ,0.5 min because 1
person was both observing and recording. We
defined an event as a predator action directed
specifically at an egg and an episode as an action
directed generally towards a nest. Thus, events
are subsets of episodes.

The crane eggs we used averaged 95.0 mm
(range 85 to 103.5 mm) 3 61.3 mm (57 to 68 mm),

Northwestern Naturalist nwnt-91-01-03.3d 5/2/10 13:05:56 24 Cust # NWN09-01

24 NORTHWESTERN NATURALIST 91(1)



and weighed 171.2 g (135.5 to 205 g). These eggs
were slightly smaller on average than recorded
for wild birds at Grays Lake during 1999–2000
(Austin, unpubl. data), but within the range of
egg sizes and weights reported for all subspe-
cies by Tacha and others (1992). Eggshell
thickness (measured with membrane) of the
eggs we used averaged 0.533 mm (range 0.508
to 0.584 mm, n 5 8). This is slightly thicker than
eggshells of the Florida Sandhill Crane (G. c.
pratensis) or Lesser Sandhill Crane (G. c.
canadensis; Tacha and others 1992), which may
be due to inclusion of the membrane instead of
just eggshell.

All depredated eggs were collected, labeled,
and stored frozen in hard-sided plastic contain-
ers for further evaluation. Undamaged eggs
were refrigerated or re-frozen for re-use daily,
but completely thawed before being placed in a
nest.

RESULTS

We spent 73.5 h over 36 d observing 35
artificial nests containing 52 eggs (1 to 2 eggs/
nest) in 2003, 2005, and 2007. We observed
ravens near or at artificial nests 25 times. Of
these, 15 resulted in egg predation; in the
remaining 10 times, ravens were seen or heard
near a nest, but appeared to ignore the eggs. Of
the 25 times that ravens were at or near a nest,
most involved only 1 (12 times) or 2 ravens (7
times). In 1 event, 3 ravens were present
simultaneously, and in another, 4 ravens were
in the immediate vicinity although only 3 were
at the nest at once. In 4 events, ravens were
present sequentially (1 arrived, depredated or
took the egg and departed, whereupon a 2nd
raven arrived at the nest). Mean observation
time/depredation event was 2.94 h (range 0.34
to 23.25 h).

Reconnaissance occurred aerially from
nearby perches (fence posts) or the ground.
During reconnaissance, ravens flew over the
nests as low as 3 m above the ground (range 3 to
.50 m; n 5 13) and were observed looking
down at the artificial nests. We probably did not
observe all reconnaissance flights. Reconnais-
sance for each episode averaged 1.8 ± 3.0 min
(range 0.5 to 10 min, n 5 11).

Approaches included both flying to and
walking to the nest. Mean approach time was
0.8 ± 1.0 min (range 0.5 to 2 min, n 5 11).

Ravens seemed cautious and hopped or walked
back and forth before actually reaching the nest.

Time for a raven to reconnoiter, approach,
and consume or remove an egg from a nest
averaged 8.4 ± 5.7 min (range 1 to 19.5 min, n 5

11). Three events were unusually long, where
the entire predation sequence by a raven was
10.5, 11, and 19.5 min. In all events where there
were 2 eggs in the nest, both eggs were taken
(either eaten or cached). Once at the nest, ravens
spent an average of 5.8 ± 3.9 min (range 1 to
12 min, n 5 11) handling eggs, including egg
manipulation, consumption, and caching. Ten
eggs were removed and cached (33%) and 20
were eaten at the nest (67%). We observed
ravens caching an additional 3 yolks or regur-
gitating them in caches. One raven handled and
cached 2 eggs in 3 min.

When caching an egg, ravens grasped the egg
sideways in their beak before leaving the nest
but did not puncture the egg. Cached eggs
weighed up to 180 g. Distance to 7 caches was
39.6 ± 68.9 m (range 5.5 to 180 m, n 5 7); we
were unable to measure distances to caches for 3
other times because the ravens flew out of sight
behind vegetation or buildings. We observed 4
egg-caching events in their entirety. Ravens
flew with eggs to 3 of the 4 cache sites and
walked to the 4th cache site. They also walked
to 2 of 3 cache sites where they had previously
cached egg yolks or regurgitated yolks. Caching
(recorded from the raven leaving the nest with
the egg until it flew away from the cache site)
took 1.3 ± 1.1 min (range 1.0 to 2.5 min, n 5 7).
One egg was cached under sagebrush (Artemisia
spp.), 1 cached under a 0.5-m tall Hounds-
tongue (Cynoglossum officinale), and 2 cached in
dense brome grass (Bromus spp.). Two partial
egg yolks and 1 regurgitated yolk were cached
in tall, dense brome. Once placed at the cache,
ravens used their bill to cover 5 caches with
grass, 1 with small dirt clods, and 1 with dried
cow dung. Eggs were at least partially visible
from above. On 1 occasion we observed a raven
returning almost immediately to a cache and
eating the egg.

To open an egg, a raven would strike the egg
1 to 6 times with its bill. The raven then would
reach into the egg and grasp the consolidated
yolk with the tip of its bill or, more commonly,
scoop the contents out from 1 end in a manner
similar to that described for drinking (Boarman
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and Heinrich 1999). Some egg contents were
spilled as the open egg rolled over. Egg contents
were not usually completely consumed, but we
visually estimated that 50 to 90% of the volume
(compared with volume of an uneaten egg) was
removed.

Depredation of the 52 eggs at nests resulted in
eggshells that varied in appearance (Fig. 1).
Seven eggs had a large hole opened across the

side and middle of the egg but both ends intact.
In 5 of 7 eggs, 65 to 75% of the egg was opened.
Three times a small, round to oval hole was
opened at the larger end of the egg. The edges of
the holes could be smooth and clean, or most
edges folded over. In 1 case, the egg had a small
hole on 1 side and a large hole on the other. Three
eggs had much of the shell edge crushed inward
by ravens during foraging; we did not see how
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this was accomplished. However, on 2 of the 3
events, 2 ravens were present and the eggshells
may have been crushed by the 2 birds stepping
on them as they both stepped in the nest bowl. In
5 events, ravens opened eggs in a manner that
produced up to 45 fragments. The fragments
may have resulted from additional pecking after
the eggs were emptied. These small, 1- to 9-mm
dia eggshell fragments were scattered up to 0.5 m
away from the nest bowl. The ravens never
disturbed the nesting material.

We also observed 5 situations involving at
least 6 (possibly 9, with 1 to 2 crows/ observa-
tion) American Crows (C. brachyrhynchos)
within 20 m of the artificial nests and eggs. In
2 cases, crows flew within 2 m of the nest and
looked at the nest and eggs. In 2 additonal cases,
crows landed within 10 m of the nest and
foraged on the ground. In the 5th case, a crow
looked at the nest while flying over but did not
land. Crows never approached or visited the
nests.

DISCUSSION

We tried to duplicate the appearance and
location of Sandhill Crane nests as closely as
possible. Because we do not have comparable
observations on real nests, we cannot state with
certainty that our nest appearance or location
did not affect Common Raven behavior. How-
ever, artificial nests are useful for studying
predation behavior (Faaborg 2004). Our view of
nest sites, use of optics, and relatively coarse
behavioral characterization permitted accurate
observations without implying more detail than
was warranted. As we were always hidden, and
Common Ravens never appeared to respond to
our blinds, we do not believe we had any
impact on raven behavior. Common Ravens
were unmarked, and observations were made
too far away to observe mouth color (Boarman
and Heinrich 1999). Thus we could not make
any inferences about their age, breeding status,
or relationship to each other.

Ravens exhibited typical neophobic behavior
when approaching nests (Boarman and Hein-
rich 1999) and remained cautious when con-
suming eggs. Still, ravens were able to recon-
noiter, approach, and consume or remove an
egg from a nest in as little as 60 s. This was more
rapid than that described for ravens approach-
ing and taking eggs from Thick-billed Murre

nests (2 to 3 min; Gaston and others 1985), or
Sage Grouse (70.8 ± 24.8 min; Coates 2007), but
similar to the skills of 1 raven that removed 5
quail eggs in 4 min from an artificial nest scrape
(Avery and others 1995). The rapidity of such
depredation events helps to explain the rarity of
observations of them, and also indicates the
high potential for success of taking eggs from an
active but unattended nest. Sandhill Crane pairs
share incubation, and the non-incubating adult
cranes usually remain near the nest. However,
Sandhill Crane pairs at Grays Lake and else-
where (Walkinshaw 1949; CD Littlefield, pers.
comm.) have been observed foraging up to
100 m away from their nest, and some Florida
Sandhill Cranes left nests unattended for up to
1 h (Tacha and others 1992). Drewien (1973)
found nests at Grays Lake unattended only 1.2%
of the time. Human activities such as nest
searching or nest checks may cause cranes to
flush off their nest and remain away from the
nest for .10 min (Austin and Buhl 2008). Hence,
some crane nests are unattended long enough
for predation to occur, and that unattended
period need not be long to make it vulnerable to
an observant raven.

It is likely that ravens can act even faster to
depredate eggs than documented with our
artificial nests. Ravens taking eggs from active
crane nests at Malheur NWR were observed
punching a hole in the egg with their bill to
quickly carry it off; no ravens at Malheur NWR
were observed carrying whole eggs (CD Little-
field, pers. comm.). This method likely allows a
more secure grasp of such a large egg than
grasping a whole, intact egg. Rapid egg hand-
ling or removal may be important to successful
egg depredation. Field investigators have ob-
served adult cranes rushing back to their nest
when they detected ravens approaching or on
their nest (CD Littlefield and AR Henry, pers.
comm.). An adult Sandhill Crane could un-
doubtedly inflict serious injury to or kill a raven
and poses a real threat.

Ravens cached eggs from 33% of depredated
nests. Of 7 measured caches, all were within
180 m of the nest. We are uncertain whether this
reflected limited suitable sites, carrying con-
straints, or some other factor such as egg
weight. Boarman and Heinrich (1999) indicated
ravens cached food up to ‘‘several kilometers’’
from mammal carcasses, but they did not
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mention the maximum size or mass of cached
items. Food caching also is probably an adapta-
tion to seasonally abundant food such as eggs
(Gaston and others 1985; Boarman and Heinrich
1999). Our small sample sizes, however, pre-
cluded any statistical analysis or inference
about season.

The largest egg sizes reported cached by
Common Ravens by Boarman and Heinrich
(1999) were those of Thick-billed Murres (Uria
lomvia) and Herring Gulls (Larus argentatus),
which weigh a maximum of 118 and 107 g,
respectively (Pierotti and Good 1994; Gaston
and Hipfner 2000). Sandhill Crane eggs ob-
served being cached in this study weighed up to
180 g, about 30% heavier than murre or gull
eggs. Eggs of Thick-billed Murres also were
smaller (76 to 81 mm 3 47 to 51 mm; Gaston
and Hipfner 2000) than those of Sandhill
Cranes, although shells were thicker (0.68 to
0.7 mm). Descriptions of depredation events on
murre nests did not indicate if eggs were taken
whole or if the ravens punched a hole to carry
murre eggs (Gaston and others 1985; Gaston
and Elliot 1996). Ravens were described as
carrying whole eggs of Herring and Ring-billed
Gulls (Ewin 1991). In Oregon, eggs of Canada
Geese (Branta canadensis) were found by raven
nests (Stiehl and Trautwein 1991), but no
observations of ravens carrying the eggs were
reported. Size and weight of those eggs are
closer in size and mass to crane eggs (average
size for western race, B. c. moffitti, 87.4 3

59.3 mm; mass 130 to 170 g; Williams 1967).

Despite American Crows foraging in the
immediate vicinity and flying over and looking
at the nests, we never observed American
Crows visit our nests. American Crows have
been reported as predators on Sandhill Crane
eggs (Tacha and others 1992), but we suspect
Sandhill Crane eggs may be too large or heavy
for crows to handle effectively. Montevecchi
(1976) observed that crows were less able to
manipulate or pick up large eggs (60 3 43 mm)
than smaller eggs. Observations by Walkinshaw
(1949) suggested crows may instead prey on
pipped eggs or newly hatched chicks.

Evidence of egg depredation at many Sand-
hill Crane nests is usually very limited. During a
4-y study involving 519 Sandhill Crane nests at
Grays Lake (Austin and others 2007), we found
no traces of eggshell remnants at 47% of

destroyed nests, only fragments in 24% of nests,
and more complete eggshells in 29% of nests
(Austin, unpubl. data). Eggshell fragments from
both depredated eggs (membrane still attached
to the shell) and hatched eggs (little or no
membrane attached to the shell) often settle or
are buried in the nesting material and require
the investigator to dig into and thoroughly
inspect all layers of the nest platform. Moreover,
larger eggshell remnants from both depredated
and hatched eggs may be removed from the
nest by adult cranes; smaller fragments may be
fed to chicks (CD Littlefield, pers. obs.). The
absence of eggshell fragments in many wild
nests is not surprising given the high percentage
of whole eggs in this study that were carried
away and cached by ravens. Moreover, other
egg predators such as Coyotes (Canis latrans),
Red Fox (Vulpes vulpes), and Bobcats (Lynx
rufus) are capable of removing whole eggs and
thus would leave no eggshell evidence as to
predator identity. Therefore, investigators are
unlikely to distinguish between predation by
ravens and larger mammalian predators with-
out direct observations or other specific evi-
dence such as tracks. Even when eggshell
remnants are left in the nest by a raven, they
would be difficult or impossible to separate
from eggs depredated by other predators such
as American Crows, Black-Billed Magpies (Pica
pica), Coyotes, and Red Fox (Sargeant and
others 1998).
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