First Evidence of Elasmobranch Predation by a Waterbird: Stingray
Attack and Consumption by the Great Blue Heron (Ardea herodias)
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Abstract.—A Great Blue Heron (Ardea herodias) foraging on an Atlantic Stingray (Dasyalis sabina) was observed
off coastal Mississippi. Although elasmobranchs have been previously reported in the diets of birds, this observation
was the first documenting the attack and consumption behavior by a bird on an elasmobranch. The behaviors in
the event mirror previous observations of A. herodias attacking large and unwieldy prey items. Consumption of a
high trophic-level fish by A. herodias further emphasizes its role as a top predator in shallow marine food webs. Re-
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The Great Blue Heron (Ardea herodias)
stalks its aquatic prey by waiting motionlessly
for erratic movements, or slowly tracking
prey through shallow waters (Kushlan 1976;
Butler 1997). Prey is primarily captured be-
tween open mandibles by a snapping behav-
ior from a coiled, S-shaped position of the
neck. Serrations along the bill assist with pro-
curement of small fishes, which are trans-
ported back into the mouth by a tossing mo-
tion and swallowed whole (Butler 1995). Us-
ing these foraging behaviors, Great Blue
Herons exploit small benthic fishes distribut-
ed in vegetated habitats (e.g. Zostera marina)
and bare marine tidal flats (Custer and Os-
born 1978; Butler 1997). However, diet has
been known to vary extensively in A. herodias,
with mature individuals exhibiting more op-
portunistic behaviors (Butler 1997). Prey
items also generally increase in size with larg-
er herons, which learn to manage more cum-
bersome fishes through practice (Gutsell
1995). Mature Great Blue Herons can thus
handle and consume spiny fish species such
as sticklebacks, sculpins and catfish (Forbes
1982; Butler 1995; Glahn et al. 2000), though
elasmobranchs (sharks, skates and rays) have
never been reported in the diet.

Here, we present a single observation of
a Great Blue Heron capturing and consum-
ing an Atlantic Stingray (Dasyatis sabina) off
the coast of Mississippi. Though Great Blue
Herons and Atlantic Stingrays are common

year-round inhabitants of shallow waters of
the northern Gulf of Mexico (Toups and
Jackson 1987; Parsons 2006), no studies have
previously documented interactions be-
tween these two species. Our observation of
Atlantic Stingray consumption by the Great
Blue Heron is consistent with past accounts
of A. herodias feeding on large or unwieldy
prey items (Langdale 1897; Ryder 1950; Wil-
lard 1977; Peifer 1979; Wolf and Jones 1989;
Rivers and Kuehn 2006), and has been re-
ported by wildlife photographers from other
regions of the Gulf of Mexico (e.g. Tampa
Bay, S. Leach, pers. comm., http://
www.flickr.com/photos/fastball95/
2829130139/).

METHODS

The observation took place off Biloxi, Mississippi,
USA (30°40°N, -88°88’S) on 15 November 2009. A soli-
tary Great Blue Heron was sighted at 0800 approximate-
ly 30 m from shore in shallow (30 cm depth) water
(Fig. 1a). The observer (DD) immediately began taking
photographs (Nikon ®D300, Lens: Nikkor ®70-200 mm
2.8) while the heron was exhibiting foraging behaviors.

RESULTS AND DISCUSSION

The Great Blue Heron was initially ob-
served submerging its head repeatedly and
striking underwater without successful cap-
ture. At 08:19 the heron propelled its neck
downward (Fig. 1B), remaining underwater
for a longer period than previous attempts
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Figure 1. Photographic sequence of the capture (A-C) manipulation (D-E) and swallowing (F) of Dasyatis sabina by
Ardea herodias. Time (t) from the first observation is noted on lower left of each photo. Photo credit (D. Dolan).

(Fig. 1C), and emerged with an Atlantic Stin-
gray (Dasyatis sabina). The stingray was im-
paled dorsoventrally with the distal tips of
both upper and lower mandibles of the her-
on protruding through the pectoral fin
(disk) and the ray’s mid-line (Fig. 1D). Im-
paled, the ray wriggled and whipped its tail
and venomous spine back and forth. The
heron repositioned the stingray and then in-
termittently dipped the ray in the water and
masticated it with its mandibles. This manip-
ulation behavior was repeated until the stin-
gray became motionless. Holding its prey
from the cranial region (Fig. 1E), the heron
ingested the tightly folded stingray into its
mouth and expanded esophagus (Fig. 1F).
At 08:31, approximately 12 min after the ini-
tial capture, the stingray appeared to have
been completely swallowed. Following con-
sumption, the heron took flight and traveled
a distance of roughly 300 m away from the
capture location and landed on a pylon post.
The heron was observed for another 10 min,
and did not reject the recently consumed
stingray during this period.

Contrary to typical procurement of fish
prey (i.e. open mandible strike; Butler
1995), the Great Blue Heron we observed
initially struck at the stingray with closed
mandibles (“bill stabbing” or “skewering”).

Bill stabbing has been observed in Great
Blue Herons foraging on the Eared Grebe
(Podiceps migricollis) (Rivers and Kuehn
2006), pufferfish (Recher and Recher 1972)
and a multitude of other spiny fish species
(Forbes 1982). Bill stabbing has also been re-
ported in the related Goliath Heron (Ardea
goliath) when foraging on large (>30 cm)
lake fishes (Mock and Mock 1980). Com-
bined with our observation of stingray preda-
tion, these past studies indicate that bill stab-
bing may function to secure large and spiny
prey items that cannot be grasped between
the mandibles, or those items that require
significant manipulation and processing pri-
or to swallowing. The intermittent submerg-
ing and mastication of prey observed here
was also documented in Great Blue Heron
predation upon the Eared Grebe (Rivers
and Kuehn 2006), and may serve to facilitate
swallowing. Often these manipulations are
required to remove dangerous spines or oth-
er morphological features that may disrupt
ingestion of the prey (Forbes 1982). Exten-
sive manipulation behaviors have also been
observed in heron consumption of Pacific
Staghorn Sculpin, another species replete
with spiny appendages (Krebs 1974).

Great Blue Herons capture larger fishes
than other herons (Willard 1977), and also
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attack animals such as frogs (Langdale
1897), bull-heads (Bent 1926), snakes (Cot-
tam 1938), small terrestrial mammals (Peifer
1979), carp (Ryder 1950) and Pacific Sea
Lamprey (Wolf and Jones 1989). However,
with the exception of small mammals (Peifer
1979), the ingestion of these large animals
has been shown to cause mortality of the her-
on by choking. While the Atlantic Stingray
likely represents another large prey item to
consume, no evidence of choking or ob-
struction (e.g. distended neck) was observed
several minutes after swallowing. Consump-
tion of small stingrays by herons is thus a like-
ly occurrence as rays are largely sedentary,
present a minor threat to being consumed,
and are morphologically similar to flatfishes
(e.g. flounder) previously reported in the di-
et elsewhere (Tyler 1971; Cook 1978; Raffael-
li et al. 1990). Furthermore, in addition to
our observation, foraging on stingrays by
herons has been reported several times in
Tampa Bay, FL, with nearly identical attack
and manipulation behaviors observed (S.
Leach, pers. comm.).

Documented predators of elasmo-
branchs include Killer Whales Orcinus orca
(Fertl and Acevedo-Gutierrez 1996; Visser
1999), Cape Fur Seals Arctocephalus pusillus
(Martin 2004), Giant Grouper Epinephelus
lanceolatus (Randall 1992) and a suite of
large (total length >2m) sharks (Strong et al.
1990; Ebert 1991; Compagno 2001; Chap-
man and Gruber 2002). Birds have also been
recognized as potential predators of elasmo-
branchs, though there has been no evidence
of direct predation. For example, elasmo-
branch remains (i.e. placoid scales) were re-
ported in the gut of a migrating Common
Merganser (Mergus merganser) in Oklahoma
(Heard and Curd 1958). In addition, a
Brown Pelican (Pelacanus occidentalis) was
found dead off the coast of California with
multiple ray species in its pouch (Bostic and
Banks 1966). Skate remains have been recov-
ered in Bald Eagle (Haliaeetus leucocephalus)
nest sites off Cape Breton Island, Nova Scotia
(Cash et al. 1985). More recently, Martin
(2004) reported consumption of Puffadder
Shysharks (Haploblepharus edwardsii) via klep-
toparasitism by Black-backed Kelp Gulls
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(Larus dominicanus). Thus, despite these re-
ports of elasmobranchs in the diets of birds,
no studies have separated scavenging from
predation on a live animal. Our encounter
with a Great Blue Heron foraging on an At-
lantic Stingray represents the first concrete
evidence of predation on an elasmobranch
by a bird.

The documented predation event pro-
vides insight into how herons utilize their
morphological characteristics to capture
large and unwieldy prey items. These physical
and behavioral attributes of foraging may al-
low resident herons to consume larger items
like stingrays during cooler months where pri-
mary prey (small fishes) availability decreases
(Kushlan 1978). Stingray predation lends fur-
ther support to the Great Blue Heron’s role as
a top predator in aquatic food webs (Stein-
metz et al. 2003), along with large fishes (i.e.
sharks) and marine mammals. We anticipate
that the predator-prey interaction observed
here will be taken into consideration with fu-
ture investigations of nearshore ecology and
food-web relationships.

ACKNOWLEDGMENTS

We thank the University of South Alabama and the
Dauphin Island Sea Lab for logistical support. We ac-
knowledge two anonymous reviewers, as well as L. M.
Showalter, N. Lemoine, J. M. Drymon and C. W. Martin
for comments on the manuscript.

LITERATURE CITED

Bent, A. C. 1926. Life histories of North American marsh
birds. U.S. National Museum Bulletin 135: 1-392.
Bostic, D. L. and R. C. Banks. 1966. A record of stingray

predation by the Brown Pelican. Condor 68: 515-516.

Butler, R. W. 1995. The patient predator: population and
foraging ecology of the Great Blue Heron (Ardea
herodias). Canadian Wildlife Service Occasional Paper
Series, No. 83, Ottawa, Ontario.

Butler, R. W. 1997. Foraging, Food, and Diet. Pages 49-59
in The Great Blue Heron: A natural history and ecol-
ogy of a seashore sentinel. University of British Co-
lumbia Press, Toronto, Ontario.

Cash, K. J., P. J. Austin-Smith, D. Banks, D. Harris and P.
C. Smith. 1985. Food remains from Bald Eagle nest
sites on Cape Breton Island, Nova Scotia. Journal of
Wildlife Management 49: 223-225.

Chapman, D. D. and S. H. Gruber. 2002. A further obser-
vation of the prey-handling behavior of the Great
Hammerhead Shark, Sphyrna mokarran: Predation
upon the Spotted Eagle Ray, Aetobatus narinari. Bulle-
tin of Marine Science 70: 947-952.



120

Compagno, L. J. V. 2001. Sharks of the world: An annotat-
ed and illustrated catalogue of shark species known to
date. Volume 2: Bullhead, Mackerel and Carpet
Sharks (Heterodontiformes, Lamniformes and Orec-
tolobiformes). FAO Fisheries Synopsis, Rome, Italy.

Cook, D. C. 1978. Foraging behavior and food of Grey
Herons Ardea cinerea in the Ythan Estuary. Bird Study
25: 17-22.

Cottam, C. 1938. A fatal combat between heron and
snake. Wilson Bulletin 50: 140.

Custer, T. W. and R. G. Osborn. 1978. Feeding habitat use
by colonially-breeding herons, egrets, and ibises in
North Carolina. Auk 95: 733-743.

Ebert, D. A. 1991. Diet of the Sevengill Shark Notorhyncus
cepedianusin the temperate coastal waters of Southern
Africa. South African Journal of Marine Science 11:
565-572.

Fertl, D. and A. Acevedo-Gutierrez. 1996. A report of Kill-
er Whales (Orcinus orca) feeding on a carcharhinid
shark in Costa Rica. Marine Mammal Science 12: 606-
611.

Forbes, L. S. 1982. Prey manipulation in the Great Blue
Heron. Murrelet 63: 89-91.

Glahn, J. F., B. Dorr and M. E. Tobin. 2000. Captive Great
Blue Heron predation on farmed Channel Catfish
fingerlings. North American Journal of Aquaculture
62: 149-156.

Gutsell, R. C. A. 1995. Age-related foraging behaviour
and habitat use in Great Blue Herons. Unpublished
M.Sc. Thesis, Simon Fraser University, Burnaby, Brit-
ish Columbia.

Heard, W. R. and M. R. Curd. 1958. Stomach contents of
American Mergansers, Mergus merganser Linnaeus,
caught in gill nets set in Lake Carl Blackwell, Oklaho-
ma. Proceedings of the Oklahoma Academy of Sci-
ence 39: 197-200.

Krebs, J. R. 1974. Colonial nesting and social feeding as
strategies for exploiting food resources in the Great
Blue Heron (Ardea herodias). Behaviour 51: 99-134.

Kushlan, J. A. 1976. Feeding behavior of North American
herons. Auk 93: 86-94.

Kushlan, J. A. 1978. Feeding ecology of wading birds. Pag-
es 249-296 in Wading Birds (A. Sprunt1V, J. C. Ogden
and S. Winckler, Eds.). National Audubon Society,
New York, New York.

Langdale, H. M. 1897. Heron choked by a frog. Zoologist
1:572.

'WATERBIRDS

Martin, R. A. 2004. Natural mortality of Puffadder Shy-
sharks due to Cape Fur Seals and Black-backed Kelp
Gulls at Seal Island, South Africa. Journal of Fish Biol-
ogy 64: 711-716.

Mock, D. W. and K. C. Mock. 1980. Feeding behavior and
ecology of the Goliath Heron. Auk 97: 433-438.

Parsons, G. R. 2006. Sharks, skates and rays of the Gulf of
Mexico: A field guide. University Press of Mississippi,
Jackson, Mississippi.

Peifer, R. W. 1979. Great Blue Herons foraging for small
mammals. Wilson Bulletin 91: 630-631.

Raffaelli, D., J. Richner, R. Summers and S. Northcott.
1990. Tidal migrations in the flounder (Platichthys fle-
sus). Marine and Freshwater Behaviour and Physiolo-
gy 16: 249-260.

Randall, J. E. 1992. Contribution to the biology of the
Whitetip Reef Shark (7riaenodon obesus). Pacific Sci-
ence 31: 143-164.

Recher, H. F. and J. A. Recher. 1972. The foraging behav-
ior of the Reef Heron. Emu 72: 85-90.

Rivers, ]. W. and M. J. Kuehn. 2006. Predation of Eared
Grebe by Great Blue Heron. Wilson Journal of Orni-
thology 18: 112-113.

Ryder, R. A. 1950. Great Blue Heron killed by carp. Con-
dor 52: 40-41.

Steinmetz, J., S. L. Kohler and D. A. Soluk. 2003. Birds are
overlooked top predators in aquatic food webs. Ecol-
ogy 84: 1324-1328.

Strong, W.R., S. H. Gruber and F. F. Snelson. 1990. Ham-
merhead Shark predation on stingrays: An observa-
tion of prey handling by Sphyrna mokarran. Copeia
1990: 836-840.

Toups, J. A. and J. A. Jackson. 1987. Birds and birding on
the Mississippi Coast. University Press of Mississippi,
Jackson, Mississippi.

Tyler, A. V. 1971. Periodic and resident components in
communities of Atlantic fishes. Journal of the Fisher-
ies Research Board of Canada 28: 935-946.

Visser, 1. 1999. Benthic foraging on stingrays by Killer
Whales (Orcinus orca) in New Zealand waters. Marine
Mammal Science 15: 220-227.

Willard, D. E. 1977. The feeding ecology and behavior of
five species of herons in southeastern New Jersey.
Condor 79: 462-470.

Wolf, B. O. and S. L. Jones. 1989. Great Blue Heron
deaths caused by predation on Pacific Lamprey. Con-
dor 91: 482-484.





