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Pyric-carnivory: predation of a Texas Tortoise, Gopherus
berlandieri (Agassiz, 1857), by a Crested Caracara, Caracara
plancus (Miller, 1777), following a prescribed fire in southern
Texas
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Some species have adapted to use disturbances such
as fires as an opportunity for predation (Doherty et. al.,
2022). Fire often attracts raptors and avian scavengers
during and post-disturbance because of the increased
accessibility of prey items that have been killed, injured,
or driven from cover (Komarek, 1969; Hovick et al.,
2017; Doherty et al., 2022; Newsome and Spencer,
2022). This behaviour, termed pyric-carnivory (Hovick
et al., 2017), is exhibited by the Crested Caracara,
Caracara plancus (Miller, 1777). In the United
States, this raptor’s range extends into southern Texas
(Rodriguez-Estrella and Rodriguez, 1997; Dunne et al.,
2012), overlapping with the Texas Tortoise, Gopherus
berlandieri (Agassiz, 1857).

Texas Tortoises range from southern Texas to the
northeastern corner of San Luis, Potosi, Mexico, and are
associated with subtropical brushland and thornscrub
vegetation communities within its  distribution
(Auffenberg and Franz, 1978; Kazmaier et al., 2001).
In southern Texas, the documented history of fire pre-
European settlement suggests a regular fire regime, with
fire return interval estimates ranging from 1-5 years that
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ultimately decreased after the introduction of cattle
ranching practices (Hanselka, 1980; Frost, 1998; Grace
et al.,, 2005; Guyette et al., 2012; Stambaugh et al.,
2014). This suggests that native species have previously
persisted with fire as a disturbance, though the effects
of fire on the Texas Tortoise have not yet been studied.
Here, we present an observation that demonstrates a
relationship between prescribed fire and the predation
of a Texas Tortoise by a Crested Caracara.

Information regarding the diet of Crested Caracaras
is mostly limited to anecdotal evidence (Rodriguez-
Estrella and Rodriguez, 1997; Travaini et al., 2001;
Morrison and Pias, 2006). Historically considered an
opportunistic scavenger with occasional forays into live
prey (Rodriguez-Estrella and Rodriguez, 1997; Travaini
et al., 2001; Morrison and Pias, 2006; Dunne et al.,
2012), the Crested Caracara’s diet includes a diversity
of invertebrates, reptiles, and small mammals, as well as
carcasses and carrion of domestic animals such as cattle
(Rodriguez-Estrella and Rodriguez, 1997; Morrison
and Pias, 2006; Dunne et al., 2012; Farquhar and Boal,
2022). More quantitative analyses have posited that
Crested Caracara diets may include more live prey than
previously thought. Over 80% of prey items consumed
at nesting sites in Baja California, Mexico were live,
similar to habits observed in the eastern extent of
their range in Florida where only 20-40% of their diet
consisted of carrion (Rodriguez-Estrella and Rodriguez,
1997; Morrison and Pias, 2006). Crested Caracaras are
also known for taking advantage of crop harvesting and
fires that disrupt the environment of their prey, following
behind or patrolling ahead of agricultural machinery or
fire fronts to capture fleeing prey (Lyon et al., 2000;
Farquhar and Boal, 2022).

Overlap in the distributions and associated vegetation
communities of the Crested Caracara and the Texas
Tortoise suggests some measure of interaction between
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them in those regions, including southern Texas. Crested
Caracaras may act as one common predator of Texas
Tortoises. For instance, Hellgren et al. (2000) recorded
five instances of predation of Texas Tortoises attributed
to Crested Caracaras. Some sources assert the Crested
Caracara’s reptile prey of choice to be mostly snakes
and iguanas (Rodriguez-Estrella and Rodriguez, 1997)
or turtle eggs (Dunne et al., 2012; Farquhar and Boal,
2022). However, Honig et al. (2024) documented the
majority of vertebrate prey remains beneath a Crested
Caracara nest in Waller County, Texas to be that of
juvenile turtles of various species, including: Red-eared
Sliders, Trachemys scripta elegans (Wied-Neuwied,
1838); Eastern Mud Turtles, Kinosternon subrubrum
(Lacepede, 1788); and a Common Snapping Turtle,
Chelydra serpentina (Linnaeus, 1758). Though this
observation occurred at only one nest, it may suggest
that Crested Caracaras prey on turtles and tortoises
more than previously believed.

To better understand effects of prescribed fire on
Texas Tortoise populations in southern Texas, a project
was initiated in 2022 at the East Foundation’s El Sauz
Ranch in Willacy and Kenedy counties, Texas. The
East Foundation conducts a large-scale experimental
prescribed fire project that began in 2016, in which
pastures (mean area 273 ha) are burned in the summer
or the winter. During a survey on the morning following
a prescribed fire, at 11:49 h on 20 February 2023, we
flushed a Crested Caracara that was standing over
a live, adult male Texas Tortoise (straight midline
carapace length ~173 mm) flipped on its carapace
with a fresh wound on its right hind leg (26.5930°N,
97.4690°W; Fig. 1). The pasture in which we made this
observation was burned on 19 February 2023. The skin
of the tortoise’s leg was pulled back, exposing bone
and other tissues, and the area was actively bleeding.
Given the circumstances, these injuries appear to have
been produced as a result of the predation attempt by
the Crested Caracara that had flushed upon our arrival.
We returned the tortoise, which was visibly breathing
and responsive, to an upright position before leaving
the area. On 26 February 2023, we returned to the
observation location and found the tortoise was again
flipped on its carapace, had since died, and was further
predated. Its identification was confirmed by visual
comparison of carapace attributes.

This observation is consistent with previously
established Crested Caracara behaviour in terms of
scavenging during and after environmental disturbances
such as fire and tilling. Hovick et al. (2017) observed
raptors consuming exposed, injured, or dead reptiles
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and small mammals in the wake of fire, and Guinn
and Luger (2011) observed Black Vultures, Coragyps
atratus (Bechstein, 1793), and Crested Caracaras
consuming the remains of turtles and other wildlife
mortalities post-fire. The more recent acceptance of
the Crested Caracara’s ability to hunt for live food
demonstrates that the Crested Caracara is likely not
limited to merely scavenging mortalities directly caused
by fire but may also take advantage of the disturbance
to hunt newly vulnerable live prey (Rodriguez-Estrella
and Rodriguez, 1997; Morrison and Pias, 2006; Lyon et
al., 2000; Farquhar and Boal, 2022). After a fire, turtles
and tortoises are subject to environmental disturbance
pressures such as reduced shelter and food availability
and increased exposure to predators (Rose and Judd,
2014). Defensive behaviours by tortoises that facilitate
escape from predators typically include using vegetation
cover (Nafus et al., 2015; Segura et al., 2020) and
avoiding areas such as open, non-woody grasslands and
riparian zones where they are susceptible to predators
such as Crested Caracaras and raccoons (Genus
Procyon; Storr, 1780), respectively (Kazmaier et al.,
2001). Fire may initially reduce opportunities to engage
in these protective behaviours by temporarily removing

Figure 1. Injuries sustained by a live Gopherus berlandieri

from a predation attempt by Caracara plancus, observed the
morning following a prescribed fire conducted on the East
Foundation’s El Sauz Ranch in southern Texas, USA, February
2023. The photograph depicts the Gopherus berlandieri as
it was found immediately following flushing the Caracara
plancus. Photo by Camryn M. Kiel.
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available cover until vegetation regrowth occurs.
This may be especially true for species like the Texas
Tortoise that do not engage in the burrowing behaviours
of other species in the Gopherus genus, and instead use
shallow pallets under vegetation (Rose and Judd, 2014).
To our knowledge, pyric-carnivory of a Texas Tortoise
by a Crested Caracara following prescribed fire has not
yet been documented. This observation suggests that
the Texas Tortoise may experience indirect effects of
prescribed fire on their survival via loss of protective
cover in the post-fire landscape that exposes them to
predators (Rose and Judd, 2014).

Prescribed fires are often a method used to replicate
the historic fire regime, helping to maintain grassland
diversity and composition, improve forage and habitat
quality, and prevent encroachment of woody growth
(Grace et al., 2005; Ruthven et al., 2008). Though
prescribed fire can result in direct individual mortality,
research suggests that prescribed fire does not have a
large, population-level effect on most reptile populations
(Lyon et al, 2000; Keyser et al., 2004; Wilgers
and Horne, 2006; Ruthven et al., 2008). Moreover,
prescribed fire may have beneficial long-term indirect
effects on reptile populations by maintaining habitat
conditions, increasing herbaceous vegetation diversity,
and improving nutritional quality of plants (Russell et
al., 1999; Lyon et al., 2000; Haynes et al., 2023).

The effects of fire on tortoises within the Gopherus
genus varies by species. For the Gopher Tortoise,
Gopherus polyphemus (Daudin, 1801), fire suppression
has been suggested as a factor in population declines
because fire maintains open canopy conditions for the
species (Russell et al., 1999; Nussear and Tuberville,
2014). In contrast, fire has adverse effects on the habitat
of the Desert Tortoise, Gopherus agassizii (Cooper,
1863), which inhabits a region that has not evolved
with frequent fires (Nussear and Tuberville, 2014).
At this time, the effects of fire on the Texas Tortoise
have not yet been assessed; however, this note provides
important information regarding the relationship
between fire and predator-prey dynamics. We suggest
further research into the short-term effects that fires
may have on avian predators and herpetofaunal prey
so that management strategies might better plan for the
long-term ecological implications of these influenced
predator-prey dynamics.

Acknowledgements. Research was permitted by the Texas Parks
and Wildlife Department (TPWD; SPR-1022-135) and Texas
A&M University-Kingsville Institutional Animal Care and Use
Committee (IACUC; AUP 2020-12-18). The East Foundation

623

provided funding, support, and access to their land for this
research. This is manuscript number 109 of the East Foundation.
Support and funding for this research was also provided through
a graduate research fellowship with the Rob & Bessie Welder
Wildlife Foundation. This manuscript is Welder Contribution
Number 739.

References

Auffenberg, W., Franz, R. (1978): Gopherus berlandieri. Catalogue
of American Amphibians and Reptiles 213: 213.1-213.2.

Doherty, T.S., Geary, W.L., Jolly, C.J., Macdonald, K.J., Miritis,
V., Watchorn, D.J., et al. (2022): Fire as a driver and mediator
of predator-prey interactions. Biological Reviews 97(4): 1539—
1558.

Dunne, P., Sutton, C., Sibley, D. (2012): Crested Caracara. A
Chimera in big black bird clothing. In: Hawks in Flight, p.
225-231. Second Edition. Boston, New York, USA, Houghton
Mifflin Harcourt.

Farquhar, C.C., Boal, C.W. (2022): Regularly occurring species.
Falconiformes—Falconidae. Crested Caracara. In: Raptors of
Texas: A Natural History of Diurnal Birds of Prey, p. 212-218.
College Station, Texas, USA, Texas A&M University Press.

Frost, C.C. (1998): Presettlement fire frequency regimes of the
United States: a first approximation. In: Tall Timbers Fire
Ecology Conference Proceedings, No. 20, p. 70-81. Pruden,
T. L., Brennan, L. A., Eds., Tallahassee, Florida, USA, Tall
Timbers Research Station.

Grace, J.B., Allain, L.K., Baldwin, H.Q., Billock, A.G., Eddleman,
WR., Given, AM., Jeske, C.W., Moss, R. (2005): Effects of
prescribed fire in the Coastal Prairies of Texas: USGS Open File
Report 2005-1287.

Guinn, J.E., Luger, P. (2011): Reading the ashes: arson decimates
a tropical wetland, but allows new observations of a neotropical
mud turtle. Reptiles & Amphibians 18(1): 34-38.

Guyette, R.P., Stambaugh, M.C., Dey, D.C., Muzika, R. (2012):
Predicting fire frequency with chemistry and climate.
Ecosystems 15: 322-335.

Hanselka, C.W. (1980): The historical role of fire on south Texas
rangelands. In: Prescribed range burning in the Coastal Prairie
and Eastern Rio Grande Plains of Texas, p. 2-18. Hanselka,
C.W., Ed., Kingsville, TX, USA, Texas Agricultural Extension
Service.

Haynes, V.L., Avila Sanchez, J.S., Alfonso Ortega-S., J., Campbell,
T.A., Ortega-S. Jr., A., Rideout-Hanzak, S., Wester, D.B. (2023):
Patch burning improves nutritional quality of two Gulf Coast
grasses—And winter burning is better than summer burning.
Fire 6(105): 1-14.

Hellgren, E.C., Kazmaier, R.T., Ruthven III, D.C., Synatzske,
D.R. (2000): Variation in tortoise life history: demography of
Gopherus berlandieri. Ecology 81(5): 1297-1310.

Honig, M.D., Honig, R.A., Bowers, B.C. (2024): Turtles as prey
of Crested Caracaras (Caracara plancus) on the Katy Prairie,
Texas Journal of Raptor Research 58(2): 1-2.

Hovick, TJ., McGranahan, D.A., Elmore, R.D., Weir, J.R.,
Fuhlendorf, S.D. (2017): Pyric-carnivory: Raptor use of
prescribed fires. Ecology and Evolution 7(21): 9144-9150.

Kazmaier, R.T., Hellgren, E.C., Ruthven, D.C. (2001): Habitat



624

selection by the Texas tortoise in a managed thornscrub
ecosystem. The Journal of Wildlife Management 65(4): 653—
660.

Keyser, P.D., Sausville, D.J., Ford, W.M., Schwab, D.J., Brose, P.H.
(2004): Prescribed fire impacts to amphibians and reptiles in
shelterwood-harvested oak-dominated forests. Virginia Journal
of Science 55(4): 159-168.

Komarek, E.V. (1969): Fire and animal behavior. In: Proceedings
Tall Timbers Fire Ecology Conference: No. 9, p. 160-207.
Komarek, E.V., Ed., Tallahassee, Florida, USA, Tall Timbers
Research Station.

Lyon, L.J., Huff, M.H., Hooper, R.G., Telfer, E.S., Schreiner, D.S.,
Smith, J.K. (2000): Wildland fire in ecosystems. Effects of
fire on fauna. General Technical Report RMRS-GTR-42-vol.
1. Ogden, Utah, USA, US Department of Agriculture, Forest
Service, Rocky Mountain Research Station.

Morrison, J.L., Pias, K.E. (2006): Assessing the vertebrate
component of the diet of Florida’s Crested Caracaras (Caracara
cheriway). Florida Scientist 69(1): 36-43.

Nafus, M.G., Germano, J.M., Perry, J.A., Todd, B.D., Walsh,
A., Swaisgood, R.R. (2015): Hiding in plain sight: a study
on camouflage and habitat selection in a slow-moving desert
herbivore. Behavioral Ecology 26(5): 1389-1394.

Newsome, T.M., Spencer, E.E. (2022): Megafires attract avian
scavenging but carcasses still persist. Diversity and Distributions
28(3): 515-528.

Nussear, K.E., Tuberville, T.D. (2014): Habitat characteristics of
North American tortoises. In: Biology and Conservation of
North American Tortoises, p. 77-84. Rostal, D.C., McCoy, E.D.,
Mushinsky, H.R., Baltimore, Maryland, USA, Johns Hopkins
University Press.

Rodriguez-Estrella, R., Rodriguez, L.R. (1997): Crested Caracara
food habits in the Cape region of Baja California, Mexico.
Journal of Raptor Research 31(3): 228-233.

Rose, F.L., Judd, FW. (2014): The Texas Tortoise: A Natural
History. Norman, Oklahoma, USA. University of Oklahoma
Press.

Russell, K.R., Van Lear, D.H., Guynn Jr, D.C. (1999): Prescribed fire
effects on herpetofauna: review and management implications.
Wildlife Society Bulletin 27(2): 374-384.

Ruthven, D.C., Kazmaier, R.T., Janis, M.W. (2008): Short-term
response of herpetofauna to various burning regimes in the south
Texas plains. The Southwestern Naturalist 53(4): 480—487.

Segura, A., Jimenez, J., Acevedo, P. (2020): Predation of young
tortoises by ravens: the effect of habitat structure on tortoise
detectability and abundance. Scientific Reports 10(1): 1874.

Stambaugh, M.C., Sparks, J.C., Abadir, E.R. (2014): Historical
pyrogeography of Texas, USA. Fire Ecology 10(3): 72-88.

Travaini, A., Donazar, J.A., Ceballos, O., Hiraldo, F. (2001):
Food habits of the Crested Caracara (Caracara plancus) in the
Andean Patagonia: the role of breeding constraints. Journal of
Arid Environments 48(2): 211-219.

Wilgers, D.J., Horne, E.A. (2006): Effects of different burn
regimes on tallgrass prairie herpetofaunal species diversity and
community composition in the Flint Hills, Kansas. Journal of
Herpetology 40(1): 73-84.

Gracie J. Cornaby et al.

Accepted by Eric Munscher



