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BEUMMARY

This annotated biblicgraphy on amphibians and reptiles
(collectively, herptiles) in the diets of North American raptors
provides references and tables illustrating the occurrence and
importance of herptiles to these avian predators. The term
"raptor" is used in the ecological sense and thus includes all
Falconiformes (vultures, hawks, osprey, and eagles), strigiformes
{owls), the northern raven (Corvus corax) and the loggerhead
shrike (Lgulgg ludovicianus). Raptor species accounts are
arranged in phylogenetic sequence.

To compile this bibliographic reference, a computer search of
over 200 journals was conducted, and previous compilation and
reviews on Falconiform diet (sherrod 1978), amphibian and bird
predation (Cook 1987), snake and bird predation (Guthrie 1932),
North American diurnal raptors (Palmer 1988 d), owl literature
(Clark et al. 1978), bald eagle literature (lincer et al. 1979),
common raven biology (Knight and Call 1981), and loggerhead
shrike literature (luukkonen and Fraser 1985), were examined. I
hope that any references not included herein, including future
references, and errors will be forwarded to me in the event of a
revised bilicgraphy.

Amphibians and reptiles are an often overlooked group of
vertebrates that are a vital component of our ecosystem. This
report relates tlie importance of this group to a highly visible
and more often rtudied group of predators - the raptors.
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INTROCHUCT | DM

The Importance of pray to predators Is often poorly known and often unknown, except perhaps In the
wel l=studled forms, @.9., bald sagle (Hallestus leucocephalus), snall kite (Rostrhamus soclabllis),
read-talled hawk (Butec jsmaicensis). |In many Instances, food ls & direct limiting factor In the
reproductlve success and survival of birds (Newton 1976, Martin 1987). Amphibieans and rept!les are
Important prey to & variety of raptors., Herptiles can act as buffer prey for raptors when cyclic
mamma |s roach the low In thelr population cycle (Steenhaf and Kochert 198%, 1988), Garter snakas
(Thamnophls sp.) may be a critical prey item of Juven!le northern harrlers (Clrcus cyaneus ) (Errington
and Breckenridge 1936). The spring actlvity of frogs and garter snakes colncldes with the onset of
nasting In broad-winged (Buteo platypterus) and red-shouldered hawks (Buteo |lineatus) {(Cralghead and
Craighead 1956), Red-shoulders will key In on an Influx of breeding amphiblans, +hus Increasing thelr
avallabllity and Incldence In the diet (Bednarz and Dinsmore 1985). In some areas, |lzards are a major
proy Item of kestrels (Falco sparverlus) (Blrd 1988) and snakes can be a key dletary component of
red-talled hawks (Knight and Erickson 1976), Caracara (Pelyborus chrysastos) populations are closely
linked to prey populations {(Ellls et al, 198B) of which reptiles sre a maln component (Palmer 1S98Bb).
Snakes are & major prey Item ol terruglnous hawks (Buteo regolls) and If snake populations are low, the
hawk may not successtully reproduce (Fitzner et al, 1977). Home range conflguration of swallow-talled
kites (Elanoldas forfleatus) Is related to the distribution of trog populations (Snyder 1974), which,
along with llzards, are a key element In thelr dlet (Snyder 1974, Snyder and Willey 1976}, Anocles
(Anolls carolinensis) are an Important component of the prenesting behavier in this specles, as the male
presents the femala with an anole during this post-copulatery period (Kilham 1980),

Rare and endangered specles of raptors frequently prey on a variety of herptifes: 51 (25%) of 207
successful bald eagle nests In the Chesapeske Bay contalned turtle remalns of flve specles (Clark 1982),
Dsprey (Pandion hallastus) also take horptiles durlng times of low fish avallablllty (Wiley and Lohrar
1973). Turtles become 2 major food source of the faederally endangered snall kite durlng drought and
winter months (Belssinger 1988). The distributlon of the gray hawk (Butso nitldus), one of the rarest
raptors In the United States (Glinskl 198B), sppears to be tled to the range and pepulation of rept!|lan
pray (Amadon and Philllps 1939), The loggerhead shrike, a species which has drastically dec|ined In
North America, preys to a larges extent on reptlles {Reld and Fulbright 1981), which are a more Important
componant of Ite dlet than are blrds (M1 ler 1951),

The diversity and abundance of herptiles throughout North America Is well known and must surely
contribute to their dletary potential, Thero are 115 species of salamanders, 82 specles of frogs and
toads, 119 species of snakes, 93 species of |lzards, and 49 species of turtles in North Amerlea. In the
New Hampshire mountains, salamanders attain o bicmass greater than that of breeding songblrds and small
mamma |6 (Burton and Likens 1975); such high concentratlions must be vulnerable to s variety of predsters.
Herptiles contain about as much protein as many birds and mammals (Boyd and Goodyear 1971}, again
supporting the idea of a substantial petential scurce of prey,




How To Use This Report

In Tabla 1, all known amphibian and reptile prey of sach species Is |isted once within ecach account of
the raptor although a prey species may occur in more than one account. The attempt Is +o |1st all
herptile prey rathar than provide a complete iist of prey for each study. Many sarly matural histery
studlos merely |isted proy as "snoke" or "reptile," yielding |imited Information on prey Importance.
These studies are provided when few detailed quantitative studies are avallable for a particular
spacles.

Data from food habit studies have been tablulated to portray Incidence and Importance of herptlle pray
tfor sach specles of raptor for which Information is aval lable (Table 2), Teo show extant of =study and
sample slre, the number of food Items is |isted, then the number of nests (when known) and tha type of
observation (direct: from biind observations; indirect: from stosmach analyses, prey remalns or pellet
dissection), Lastly, prey type {amphibian or reptiie, respectivaly) is broken down Inte the numbar af
proy Items within each taxa (N}, percent of frequency of occurrence (§ Fr.), and percent of total
blomass (% Bio.), when and 1f sach of these date are reported. Data from Fisher (18931, az recalculated
by Sherrod (1978), are used In this report.

Severa| statements regarding the Interpretation of dietary studies of reptors are Is order. Indlrect
studles underestimote food items that are totally consumed (e.g., |lzards and froge) an¢ concealment of
small prey within the nest structure Itself and thus many studies are blased (Marti 1988), Use of a
blind tor direct observation of pray dellveries to nests often resulfs In more accurate food habits data
(Mart| 1988). Frequency of occurrence data better partray the impact a raptor has upon the array of
spocies balng depredated whersas blomass data best portray the relative Importance of an Individuni [tem
to the future studles ot raptor predation and herptile mortality keep these concepts In mind when
deslgning methods of study.

| acknow|edge the contritutions ot many persons, especially J. Biolefeldt, D, Gawlik, F, Hamerstrom,
D. Jackson, F, Lohrer, R, Murphy, 5. Postupalsky, R, Rosenfleld, L. Somma, and D, Watermolen who
provided |iterature citotions, suggestions, or positive criticisms. This report is designed to be used
by those concerned naturalists, zoologists, and ecologists who recognlize the importance of amphiblans
and reptiles as viable components of our ecosystem,




TABLE 1. Amphlibians and reptlies In the dlets of North American raptors.

ORDER Falconl formes
FAMILY Cathartidas

Black Vultura [(Coragyps atratus) Prey

Refarence

Turtlos - Brown and Amadon 1968
Eastern box furtle {Terrapena caroclina) Cox 1946

Turkey Yulture {Cathartes aura) Prey Refarance
Eastern box turtle (Terrapens carolina) Rapp 1943

Turtle (Emydidae) Coleman and Fraser 1987
Snakes - Res 1973

AllTgator (Alligator mississipplensis) Bent 1957

Snake, turtie =

Wortharn water snake (Nerodla sipedon) Emst and Barbour 1989
Spiny llzards (Sceloporus spp.} Thomaides et al, 1989
Whiptall lizards (Cnem| dophorus spp. )

Texas horned |lzard {(Phyrnosoma cornutom)

Glossy snake (Arizons alsgans)

FAMILY Acclplitridan

Osprey {Fandion hallastus) Pray

Falnted furtis (Chrysemys picta)

Turtles, snakes and frogs =

Florida red=balllied turtle (Fooudemys nelsoni)

Frog -

Water snake (Nerodia sp.)

Al llgator (Alligator mississipplensis)
Tiger salamander (Ambystoma Tlgrinum)

Reference

Postupalsky and Kialman 1965
Bent 1957
Wiley and Lohrer 1973

May 1935
Ogden;, In Wiley and Lohrer 1973
King 1988

Amarican Swallow—talled Kite (Elancides forflcatus) Prey

Groen anole (Anolis carolinensis)

Rough green snake {Ophecdrys asstivus)

Graen treefrog {Hyla cinerea)

Garter snake (Thamnophls sp.)

Frogs -

Snake -

Lizards -

Reptile eggs -

Frogs (Probably Hyls squirella
and H, cinerea)

Lizards {Includes Anclis sp.)

Snakes -

Alligater llzard (Gerrhoactus sp.)

Snake (Adelphicus spa)

Refarance

Bartram 1791, in Robertson 1988

Balrd ot al, 1874, In Robertson 1988
Hennlng 1896, In Robertson 1988
Fisher 1893

Snyder 1974




Hook=bl lled Kite (Chondrohlerax uncinatus) Prey

Salamanders
Frogs

Heference

Brown and Amadon 1968

Snall Kite (Rostrhamus soclabills) Prey

Turtle

5t Inkpot

Mud turtie

Cootar

Red=bol lled turtle

Florida soft-shel led turtle

Striped mud turtle

{Sternctherus odoratus)
({Kingsternon subrubrum)
(Pseudemys florldana)
{Chrysemys nelsoni)

(Trionyx ferox)
(Kinosternon baurll)

Refarence

Sykes and Kale 1974
Balaalnger 1968

Belsslingar 1990

Black-shouldared Kite (Elanus casrulsus) Prey

Frogs

Lizards

Snakes

Lizards, snakes

fefarence

Audubon 1838, In Palmer 19882
Obarhalser 1974

Bent 1937

Mississippl Kite (lctinia mississipplensis) Pray

Lizards

Toad

Frog

Lizard

Toad

Frog

Small snokes
Leopard frog
Bulifrog

Box turtie
Hormed lizard
Unlde |lzards
Horned |lzard
Fence |lzard
Rough green snoke

{(Buto sp.)
{(Rana sp.)

-

(Rana piplens)
{Rana catesbelana)

{Terrapene carclina)l
(Phrynosoma sp«)

(Phrynosoma sp.e)

{Sceloporus sp.}
{Ophecdrys sastivus)

Refarence
Audubon 1840, In Parker 1988
Glinskl and Ohmart 19683

Bent 1937

Robinson 1957

Parker 1973

Ernst and Barbour 1989

Bald Eagle (Hallmeetus leucocephalus) Prey

Spotted turtle
satt=shal led turtle
Florida rad=-bally Turtle
Black swamp snake
Greater siran
Diamondback torrapin
Eastern mud turtle

5t nkpot

(C lemmy= guttata)
(Trionyx sp.)
{Pssudomys nalsonl)
(Seminatrix pygaeal
{51ren lacertina)
(Malaciemys terrapin
(Kiposternon subrubrum)
{Stenctherus odoratus)

Refarence
Smith 1936

Broley 1947
McEwan and Hirth 1980

Clark 1982







