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REPTILIA: SQUAMATA: COLUBRIDAE Regina grahamii

Regina grahamii: H. Garman 1892:273–4.
Natrix grahamii: Hay 1892:589.
Tropidonotus grahamii: Boulenger 1893:240.
Natrix grahamii: Hurter 1893:257.
Natrix grohamii: Baker and Woodruff 

1897:447. Lapsus.
Natrix rigida: McLain 1899:3. Incorrect attri-

bution
Regina grahamii: Smith and Huheey 1960:159.
Regina grahamae: Hibbitts and Adams 2015: 

221. Lapsus.

CONTENT. No subspecies are recognized. 

DESCRIPTION. Regina grahamii is a medi-
um-sized (460–710 mm total length; largest 
specimen 1,194 mm (Boundy, 1995)), mod-
erately stout-bodied snake. Mean female SVL 
592 mm; mean male SVL 543 mm. Variation 
in scalation as follows: 17–20 midbody dorsal 
scale rows; 155–178 ventrals (males 162–175; 
females 155–178); 51–67 subcaudals (males 
60–67; females 51–64). One loreal, 2 preoc-
ulars; 2–3 postoculars, 7–8 supralabials, 9–11 
infralabials (Ernst and Ernst 2003). Scales 
heavily keeled with apical pits; anal plate di-
vided. Unique within the genus as having the 

Figure. Gravid female Regina grahamii from Lake County, Illinois (photo by S. L. Barten, DVM).
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Regina grahamii (Baird & Girard)
Graham’s Crayfish Snake

Regina grahamii Baird and Girard 1853:47. 
Type locality, “Rio Salado” = Salado 
Creek, Bell County, Texas (Schmidt, 
1953:158); revised to Rio Salado, 4 miles 
from San Antonio, Bexar County, Texas 
by Cochran (1961:208). Holotype, United 
States National Museum (USNM) 1376, 
adult female (260 mm) total length, col-
lected by J. D. Graham, date of collection 
unknown (examined by author). 

Tropidonotus grahamii: Günther 1858:78.
Tropidonotus leberis grahamii: Jan 1863:72.
Tripodonotus grahamii: Cragin 1881:116. 

Lapsus.
Tropidonotus grahamii: Yarrow 1883a:131.
Tropidonotus leberis: Davis and Rice 1883:30.
Regina leberis: H. Garman 1889:132.
Tropidonotus grahamii: Hay 1891:113.
Natrix grahamii: Cope 1892:668.
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olive, with a yellowish, light olive or tan lat-
eral stripe encompassing the lower three 
scale rows and distinctly bordered below by 
an irregular, narrow black line on the outer 

lowest proportionate head length relative to 
body length and the highest ventral count 
(Gibbons and Dorcas 2004). Dorsal ground 
color is typically dark brown to medium-dark 

Map. Distribution of Regina grahamii. The open circle (southcentral Texas) represents the type locality, the 
dots indicate additional localities, and the stars denote fossil sites. Gray shading represents a hypothesized  
distribution for this species and also serves to highlight isolated records and/or appropriate habitat. 
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margins of the ventrals and occasionally bor-
dered above by a fainter dark line between the 
third and fourth scale rows. A dark median 
stripe 2–3 rows in width may be present. Ven-
tral color variable: cream, off-white, grayish-, 
greenish-, or yellowish-white with a faint me-
dian stripe or row of dark spots on the poste-
rior third of the venter. Iris bronze, brown, or 
yellow; coloration of upper and lower labials 
and top of head sharply demarcated. Varia-
tion in size and body color occurs across the 
range (Ernst and Ernst 2003). An instance of 
albinism was described by Liner (1982). 

DIAGNOSIS. The only striped semiaquatic 
natricine snakes within the range of Regina 
grahamii and with which it may be confused 
are the Striped Crayfish Snake (Liodytes rigi-
da), Queen Snake (Regina septemvittata), 
Ribbon Snakes (Thamnophis proximus, Tham-
nophis sauritus) and Common Garter Snake 
(Thamnophis sirtalis). The presence of three 
light stripes running the length of the body, 
a slender body proportion, and a single anal 
plate will distinguish the genus Thamnophis 
from Regina grahamii. Regina grahamii also 
features the lowest proportionate head length 
relative to body length and highest ventral 
count among all other members of the genera 
Liodytes and Regina.

PHYLOGENETIC RELATIONSHIPS.  Ini-
tial studies based on morphology (Rossman 
1963) and electrophoresis (Lawson 1987) 
suggested that Regina grahamii is most close-
ly related to Nerodia. Biochemical and micro-
dermatoglyphic characters support a close 
relationship to Regina septemvittata (Law-
son, 1982, 1985; Price 1981, 1983), a species 
considered to be the sister species to Regi-
na grahamii by Alfaro and Arnold (2001). 
Classic taxonomic groupings of the crayfish 
snakes were found to be invalid by McVay 
and Carstens (2013), with no support for 
monophyly of Regina grahamii + Regina sep-
temvittata. Paraphyly was confirmed in eight 
genera within the Natricinae by Figueroa et 

al. (2016), including Regina.

PUBLISHED DESCRIPTIONS. General de-
scriptions were published by Ernst and Bar-
bour (1989a, 1989b), Ernst and Ernst (2003), 
Gibbons and Dorcas (2005), Gold (2005), 
Schmidt and Davis (1941), Smith and Bro-
die (1982a, 1982b), and Wright and Wright 
(1957, 1994). Other specific descriptions 
include hemipenes (Cope 1895; Rossman 
1963), karyotype (Eberle 1972; Kilpatrick and 
Zimmerman 1973), microdermatoglyphics 
and scales (Price 1981, 1983), nares and teeth 
(Rossman 1963), and vertebrae (Holman 
2000). 

ILLUSTRATIONS. Line drawings were pre-
sented by Baird (1859a, 1859b [1978], 1959c 
[1987], 1859d, 1859e [1978]). Additional 
engraved prints, half-tones and pen-and-
ink drawings of dorsal/ventral pattern, head 
scutellation, and dorsal, ventral, and lateral 
views of the head and tail were published by 
Boulenger (1893), Conant and Collins (1991, 
1998), Cope (1896, 1900), Dyrkacz (1974), S. 
Garman (1884a, 1884b), Gibbons and Dorcas 
(2004), Jan and Sordelli (1868, 1961), Mitch-
ell (1903), Powell et al. (1998, 2012), Savage 
and McDiarmid (2018), Schmidt and Davis 
(1941), and Wright and Wright (1957, 1994). 
Detailed pen and ink drawings of the hemi-
penes were illustrated by Rossman (1963). 
Line drawings of vertebral elements were pro-
vided by Holman (1972, 1981, 1984, 1987a) 
and Rogers (1984). Color illustrations and 
photos of live specimens were presented by 
Bartlett and Bartlett (2005), Behler and King 
(1979, 1985, 1988), Boundy and Carr (2017), 
Busby et al. (1996), Christiansen and Bailey 
(1986, 1990), Coborn (1991, 1994), Cochran 
and Goin (1970), Collins (1993), Collins and 
Collins (2009b); Collins et al. (1994, 2010), 
Conant and Collins (1991, 1998), Dundee 
and Rossman (1989), Ernst and Ernst (2003), 
Gibbons (2017), Gibbons and Dorcas (2004, 
2005), Howell (2015), Irwin (2004), Jackson 
(1983), Minton (2001), Müller (2005), Prairie 
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2004). A record cited by Neill (1958) from 
a brackish water marsh near Bay St. Louis, 
Mississippi is the only record for that part of 
the state. This may be an identification error, 
possibly Liodytes rigida, however, a specimen 
was not available for examination. Referenc-
es on distribution include: Arkansas: Byrd 
et al. (1989), Dellinger and Black (1938), 
Dowling (1957), Hurter and Strecker (1909), 
Irwin (2004), McLain (1899, 1971), Parker 
(1947), Perkins and Lentz (1934), Pustejov-
sky (2017a), Ramsey and McAllister (2004), 
Schwardt (1938), Trauth et al. (2004), and 
Vance (1982, 1985); Illinois: Anonymous 
(1966), Anton (1999), Baker et al. (2007), 
Cagle (1942), Collins (1964), Conant (1960), 
Edgren and Stille (1948), H. Garman (1889, 
1892), Giazzon (2002), Gold (2005), Holman 
(1966), Leuth (1949, 1956), Lueth (1941), 
Mauger and Anton (2015), Necker (1939a, 
1939b), Parmalee (1955), Pentecost and Vogt 
(1976), Peters (1942), Pope (1964), Pustejo-
vsky (2017c), P. Smith (1947), P. Smith and 
Minton (1957), Thurow (1999), Thurow 
and Sliwinski (1991), Tucker (1994), Walley 
(1977), Walston and Walston (2008), Weed 
(1923), and Wilson (1999); Iowa: Christian-
sen and Bailey (1986, 1990), Christiansen 
and Burken (1978), Cox et al. (2005), Geske 
(1998), Goodman (1948), Guthrie (1926), 
Klimstra (1950), Loomis (1948), Pustejovsky 
(2017c), and Walley (2002); Kansas: Anon-
ymous (1994, 2000a, 2008), Boyd (1988), 
Breukelman and Clarke (1951), Breukelman 
and Downs (1936), Breukelman and Smith 
(1946), Burt (1933), Busby and Pisani (2007), 
Busby et al. (1996, 2005), Clarke (1958, 1980), 
Clarke et al. (1958), Cleveland (1986), Col-
lins (1976, 1989, 1990a, 1991a, 1991b, 1992, 
1993, 1995, 1996, 2000, 2001, 2004, 2007), 
Collins and Caldwell (1977), Collins and 
Collins (1993, 2009a, 2009b), Cragin (1881, 
1885a, 1885b, 1906), Hall and Smith (1947), 
Murrow (2008, 2009), Platt (2003), Pustejov-
sky (2017d), Riedle (1994), Riedle and Hynek 
(2002), Rundquist (1994, 1995a, 1995b, 1996, 
1998, 1999, 2000), C. Schmidt (2003), H. 

Research Institute (2014), Pustejovsky (2013, 
2014, 2016, 2017a, 2017b, 2017c, 2017d, 2018 
[all variants of same photo]), Sievert and 
Sievert (undated, 1993, 2006, 2011), Tennant 
(2003), Tennant and Bartlett (2000), Trauth 
et al. (2004), and Vitt and Caldwell (2014). 
Black-and-white photos were published by 
Allyn (1952, 1956, 1961, 1977), Anderson 
(1965), Christiansen and Burken (1978), 
Conant and Bridges (1939, 1942), Ditmars 
(1907, 1939), Gold (2005), Leuth (1949, 
1956), Ricciuti (2001), P. Smith (1961), and 
Wright and Wright (1957, 1994). 

DISTRIBUTION. West of the Mississippi 
River, Regina grahamii ranges from Iowa and 
southeastern Nebraska south to southeastern 
Kansas, central Oklahoma and the Gulf Coast 
of Louisiana and central and eastern Texas; 
east of the Mississippi River it occurs in west-
ern Illinois, exclusive of the Wabash and Ohio 
River drainages, and in both northwestern 
and northeastern Mississippi. This species is 
absent from the uplands of the Ouachita and 
Ozark ranges. Isolated populations occur in 
northwestern Arkansas, northeastern Illinois, 
and northern Iowa. A record in Kansas, pre-
viously mapped by Collins (1982), was omit-
ted by Collins (1993) suggesting the earlier 
record to be a cataloging error. Most of the 
range is at elevations below 1500 m. Across 
the ten-state range of Regina grahamii, dis-
continuous populations are threatened by 
conversion of habitat to agriculture, indus-
trial and residential development, and willful 
extermination. Habitats comprise a variety of 
permanent wetlands, usually featuring quiet 
water but include slow moving, mud-bot-
tomed rivers and streams with an abundance 
of crayfish, prairie pothole wetlands, marsh-
es, damp grasslands, lake shorelines, canals, 
quarries, vegetated ponds, sloughs, swamps, 
bayous, and wet meadows. This species is tol-
erant of limited human disturbance at some 
localities and has been found in flooded 
rice fields, roadside ditches and urban parks 
(Ernst and Ernst, 2003; Gibbons and Dorcas, 
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Smith (1950, 1956), Tihen (1937), Uhler and 
Warren (2008), Viets (1993), and Volkmann 
and Wiechman (1994); Louisiana: Boundy 
and Carr (2017), Clark (1949), Conzelmann 
(2003a, 2003b), Fitch (1949), Gibbons and 
Dorcas (2005), Hardy (1979, 1995), Himes 
(1999), Liner (1954), Pustejovsky (2014), 
Southern Biological Supply Co., Inc. (1931), 
Strecker and Frierson (1926), Viosca (1950, 
1962), Walker (1963), and Williams (1997); 
Mississippi: Cliburn (1958, 1959, 1970), Cli-
burn and Woods (1967), Cook (1954, 1962), 
Gandy (1966), Gibbons and Dorcas (2005), 
Jackson (1983), and P. Smith and List (1955); 
Missouri: Anderson (1942), Boyer and 
Heinze (1934), Briggler and Johnson (2017), 
Dowling (1956), Edmond (1993), Hurter 
(1893, 1911), Myers (1957), Nickerson and 
Krager (1972), Powell et al. (1982), and Pus-
tejovsky (2018); Nebraska: Ballinger et al. 
(2010), Fogell (2010), Hudson (1942), Hud-
son and Davis (1940, 1941), and Pustejovsky 
(2017d); Oklahoma: Black and Black (1978), 
Carpenter (1958, 1959), Cline and Anderson 
(undated), Engbretson (1974), Force (1930), 
Lardie (1977, 1979, 1982), Lardie and Black 
(1981), McCoy (1960), Moore and Rigney 
(1942), Ortenburger (1926, 1927a, 1927b, 
1927c), Pustejovsky (2017d), and Secor and 
Carpenter (1984); Texas: Bonn and McCarley 
(1953), Boundy (1994), A. Brown (1903), B. 
Brown (1950), Byboth (2000), Chaney (1982, 
1990, 1993, 1996), Curtis (1949a, 1949b), 
Curtis and Sellers (1952), Curtis and Tinkle 
(1952), Cys (1976), Davenport (1943), Dix-
on (1987, 2000, 2013), Dixon and Werler 
(2005), Dixon et al. (2007), Guidry (1953), 
Gulf Coast Network (2010), Gunter (1971a, 
1971b), Hambrick (1975, 1976), Hampton 
(1994), Hibbitts and Adams (2015), Hibbitts 
and Hibbitts (1994), Hibbitts et al. (n. d.), M. 
Jones et al. (2005), Karges (1982), Killebrew 
and Rhea (1980), Landwer and Lee (2001), 
Maxwell (2013), McAllister and Bibb (1991), 
McAllister and Ward (1986), McCord and 
Dorcas (1989), Merkord (1975), Owen and 
Dixon (1989), Parks and Cory (1936, 1938), 

Parks et al. (1939), Pustejovsky (2013, 2016, 
2017b, 2017d), Rakowitz et al. (1983), Ryberg 
et al. (2004), H. Smith and Buechner (1947), 
H. Smith and Sanders (1952), M. Smith and 
King (2018), Strecker (1902, 1908, 1915, 
1922, 1926a, 1926b, 1930, 1935), Strecker and 
Williams (1927, 1928), Thornton and Smith 
(1993), Tinkle and Knopf (1964), Vance 
(1980), Vermersch (2001), Vermesch and 
Kuntz (1986), Werler and Dixon (2000), and 
Williamson and Moulis (1994). 

FOSSIL RECORD. Fossil material from Kan-
sas is from the Middle Pliocene (Brattstrom 
1967; Gehlbach 1965; Rogers 1976), Late 
Pliocene (Brattstrom 1967; Rogers, 1984) and 
Late Pleistocene (Holman 1972, 1984, 1986, 
1987a, 1987b). Middle Pleistocene fossils are 
reported from Nebraska (Ford 1992; Holman 
1995), and the Late Pleistocene in Kansas 
(Holman 1973, 1987b; R. Preston 1979; Tihen 
1962), Oklahoma, and Texas (Parmley and 
Pfau 1997). The fossil history of Regina gra-
hamii was reviewed by Holman (1981, 1995, 
2000) and comparisons with new taxa were 
made by Meylan (1982, 1984).

PERTINENT LITERATURE. General ac-
counts were published by Allyn (1952, 1956, 
1961, 1977), Ashton et al. (1974), Bartlett and 
Bartlett (2005), Behler (1999, 2005), Beh-
ler and King (1979, 1985, 1988), Blair et al. 
(1968), A. Brown (1901), P. Brown (1967), 
Clay (1938), Coborn (1991, 1994), Conant 
(1958, 1975), Conant and Bridges (1942), 
Conant and Collins (1991, 1998), Cope (1875, 
1892), Curran and Kauffeld (1937), Ditmars 
(1907, 1910, 1912, 1933, 1936, 1939, 1946, 
1948, 1964), Dundee and Rossman (1989), 
Ernst and Barbour (1989a, 1989b), Ernst and 
Ernst (2003), Ernst et al. (2002), Gibbons 
(2017), Gibbons and Dorcas (2004, 2005), 
Guthrie (1926), Harding (1997), Harding 
and Mifsud (2017); Harrison (1971), How-
ell (2015), Hutchins et al. (2003), Johnsgard 
(2001, 2003), Leuth (1949, 1956), Leviton 
(1972), Lueth (1941), Marr (1944), Mattison 



6

1960), habitat (Bailey et al. 2006; Bartlett and 
Bartlett 2005; Boundy and Carr 2017; Dow-
ling 1956; Gibbons and Dorcas 2005; Gold 
2005; Hampton 1994; Johnson 2000; Owen 
1989; W. Preston 1970; Pustejovsky 2013, 
2014, 2016, 2017a, 2017b, 2017c, 2017d, 2018; 
Seehorn 1982; P. Smith 1961; Tennant 2003; 
Tennant and Bartlett 2000; Trauth et al. 2004; 
Werler and Dixon 2000; Wright and Wright 
1957, 1994), hibernation (Kofron and Dix-
on 1980; Nemuras 1966; Werler and Dixon 
(2000), life history (Boundy and Carr 2017; 
Collins 1990a; Dunham et al. 1988, 1994; 
Fitch 1993; Hall 1969; Kofron and Dixon 
1980; Sievert and Sievert [undated], 1993, 
2006, 2011), morphology, anatomy, and 
physiology (Boundy 1995; Cutting and Irby 
1970; Fleet and Plapp 1978; Fleet et al. 1972; 
Garrigues 1962; George and Dessauer 1970; 
Guthrie 1930a, 1930b; Jackson et al. 1976; 
King 2009; Malnate 1972; Mao and Dessauer 
1971; Nakamura and Smith 1960; Neill 1958; 
Pope 1964; Rossman et al. 1982; C. Scott 
1996; K. Smith and Mackay 1990; Stovall and 
Kennedy 1979; Wallach 1998), nomencla-
ture (Beltz 1995; Collins 1990b, 1997; Collins 
and Collins 2009b; Collins and Taggart 2002, 
2009; Collins et al. 1978, 1982; Comité sur les 
Noms Français Standardisés 2012; Commit-
tee on Standard English and Scientific Names 
2008, 2012, 2017; Conant et al. 1956a, 1956b; 
Crother et al. 2001; Frank and Ramus 1995; 
H. Garman 1892; Ksas 2015; McDiarmid et 
al. 1999; Sokolov 1988; Strecker 1928; Tipton 
2005; Wright and Wright 1957, 1994, Wro-
bel 2004; Zhao et al. 1993, 1998), osteology 
(Cundall and Irish 2008; Dwyer and Kaiser 
1997; Ruthven and Thompson 1913; Varkey 
1979), parasites, pathogens, and predation 
(Clark et al. 2003; Corkum 1966; Ernst and 
Ernst 2006; Fontenot and Font 1990; Good-
man 1951; Hughes et al. 1941; Loomis 1956; 
MacDonald and Brooks 1989; Mushinsky and 
Miller 1993; Rabalias 1969; Radtke et al. 2002; 
Stunkard and Franz 1977; Wacha and Chris-
tiansen 1974; Zimmerman 1990), regional 

(1995, 1999), Minton (2001), Müller (2005), 
Obst et al. (1984, 1988), Porter (1972), Pow-
ell et al. (2016), Reinhard and Vogel (1971, 
1975), Roever (1979), Rossi and Rossi (1995, 
2003), Schmidt and Davis (1941), Schwartz 
(1950), Seigel and Collins (1993), H. Smith 
(1953, 1965, 1977), H. Smith and Brodie 
(1982a, 1982b), Strecker (1915, 1926b), 
Vermersch and Kuntz (1986), Vogel (1963, 
1964a, 1964b), Walls (1993), Welch (1987) 
and Wright and Wright (1957, 1994). 

Relevant citations are listed by topic: ac-
tivity and movement patterns (Carpenter 
1981; Gloyd 1928, 1932; Hurter 1911; Mc-
Diarmid et al. 2012; Mushinsky and Hebrard 
1977b, 1978; Nemuras 1966; Whiting et al. 
1999), anecdotal prey records (Branson and 
Baker 1974; Ditmars 1907, 1912; Gold 2005; 
Laughlin 1959; Mattison 1995; Mushinsky 
1987; W. Taylor 1892a, 1892b; Tennant 2003; 
Tennant and Bartlett 2000; Webb 1970), be-
havior (Bartlett and Bartlett 2005; Butler et 
al. 1980; Gibbons and Dorcas 2005; Jackson 
et al. 1976; Kofron and Dixon 1980; Mush-
insky and Hebrard 1977b, 1978; Rijst 1990), 
behavioral responses to feeding stimuli (B. 
Branson and Baker 1974; Burghardt 1968; 
Pinney 1967; Waters and Burghardt 2005), 
chromosomes and genetics (Alfaro and Ar-
nold 2001; Eberle 1972; Kilpatrick and Zim-
merman 1973; Lawson 1985, 1987), conser-
vation, management, and status (Bailey et 
al. 2006; Buhlmann and Gibbons 1997; Dodd 
1987; Dyrkacz 1974; Graeter et al. 2013; L. 
Jones et al. 2016; Kingsbury and Gibson 2002, 
2012; Maxwell 2013; Prairie Research Institute 
2014; N. Scott 1996; H. Smith 1953; Tucker 
1995; Young 1973), diet (Ditmars 1907, 1912; 
Godley et al. 1984; Gold 2005; Grant 1937; 
Hudson and Davis 1940, 1941; Klein 1949; 
Kofron 1978; Mushinsky and Hebrard 1977a; 
Penn 1950; Strecker 1926b, 1927; Tennant 
2003; Tennant and Bartlett 2000), dorsal scale 
microtopography (Price 1981, 1983), evolu-
tion and systematics (McVay and Carstens 
2013; Rossman 1963; H. Smith and Huheey 
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and state annotated checklists, catalogs, 
and keys (Andreas 1884, 1975; Anonymous 
2000b; Anton 1999; Arment 2005; Ballinger 
and Lynch 1983; Banks et al. 1987; Beyer 
1900; Bick 1954; Blanchard 1925, 1940, 1947; 
Bogert 1966; Boulenger 1896; Boundy 1997; 
A. Brown 1901; B. Brown 1950; Burt 1927, 
1935; Burt and Burt 1929; Burt and Hoyle 
1934; Busby et al. 1996, 2005; Cagle 1941; 
Carpenter and Krupa 1989; Chaney 1982, 
1990, 1993, 1996; Clarke 1980; Cliburn 1970; 
Cochran 1961; Collins 1996; Collins and 
Caldwell 1977; Cook 1943, 1954; Cope 1875, 
1892, 1894, 1895, 1896, 1900; Cragin 1881, 
1885a, 1885b, 1906; Curtis 1949a, 1949b; Da-
vis and Rice 1883; Dixon 1987, 1993, 1996, 
2000, 2013; Douglas 1980; Driver 1942; Dunn 
1928, 1973; Eddy and Hodson 1950, 1955, 
1961; Eddy et al. 1982; Edgren and Stille 
1948; Gandy 1966; H. Garman 1892; S. Gar-
man 1884a, 1884b, 1884c; Geske 1998; Gloyd 
1928, 1944; Hay 1892; Hurter 1893; Johnson 
1980; Johnson and Bader 1974; Karns et al. 
1974; Keiser 1958; Keiser and Wilson 1969, 
1979; Kennicott 1855; LeClere 1998; Lohoe-
fener and Altig 1983; Lynch 1985; McDi-
armid et al. 1999; McGuinty 1980; Merczak 
1966; Morris et al. 1983; Mozley 1878; Müller 
2005; Necker 1938, 1939a, 1939b; Niemiller 
et al. 2013; Ortenburger 1926, 1927a, 1927b, 
1927c, 1930; Osborne 1891; Parmalee 1955; 
Pearsall 1940; Pentecost and Vogt 1976; Per-
kins 1940, 1949; Pope 1937; Potts and Collins 
1991, 2005; Potts et al. 2001; Powell et al. 1998, 
2012; Pustejovsky 2014, 2016, 2017a, 2017b, 
2017c, 2017d, 2018; Schmidt 1953; Schmidt 
and Necker 1935; A. Smith 1951;  Stejneger 
and Barbour 1917, 1923, 1933, 1939, 1943; 
Stille and Edgren 1948; Strecker 1915, 1926a, 
1926b, 1930, 1935; E. Taylor 1929; W. Tay-
lor 1892a, 1892b; Tennant 1984, 1985, 1998, 
2003, 2006; Tennant and Bartlett 2000; Thom-
as 1974, 1976; Tipton 2005; Trauth et al. 2004; 
Van Cleave 1928;Wallach et al. 2014; Werner 
1929; Wright and Wright 1952; Yarrow 1883a, 
1883b), reproduction (Anderson 1942; Ba-

ker and Woodruff 1897; Beyer 1898; Black 
and Black 1978; Branson 1904; Busby et al. 
1996; Conant and Bridges 1942; Fitch 1970, 
1981, 1985; Gold 2005; Guthrie 1930a, 1930b; 
Hay 1892; Hubbs 2013; Irwin 2004; Kenne-
dy 1964; Kofron 1979; Mertens 1968; Miner 
1959; Pope 1964; Ramsey 1954; Seigel 1992; 
Seigel and Fitch 1984; Seigel and Ford 1987; 
Seigel et al. 1986; Shine 1991, 1994; Shine 
and Seigel 1996; Tennant 2003; Tennant and 
Bartlett 2000; Thornton and Smith 1995; Tin-
kle and Knopf 1964; Young 1973), sex ratios 
and sexual dimorphism (Hoge and Garcia 
1949; Rijst 1990; Seigel 1992; Shine 1993), 
thermal relationships (Lillywhite 1987; 
Mushinsky et al. 1980). Species accounts in 
state field guides include: Arkansas: Dow-
ling (1957), and Trauth et al. (2004); Illinois: 
Minton (1972, 2001); Phillips et al. (1999), 
and P. Smith (1961); Iowa: LeClere (2013); 
Kansas: Branson (1904), Collins (1974, 1976, 
1981, 1982, 1993), Collins et al. (1994, 2010) 
H. Smith (1950, 1956), Zimmerman (1990); 
Louisiana: Cagle (1952), Douglas (1980) and 
Dundee and Rossman (1989); Mississippi: 
Lohoefener and Altig (1983); Missouri: An-
derson (1965), and Johnson (1987, 2000); 
Nebraska: Ballinger et al. (2010), Briggler 
and Johnson (2017); Fogell (2010), and Hud-
son (1942); Oklahoma: Cline and Ander-
son (undated), Cross (1917), Engbretson 
(1974), Sievert and Sievert (undated, 1993, 
2006, 2011), Webb (1970), and Webb and 
Ortenburger (1955); Texas: Dixon (1987, 
2000, 2013), Dixon and Werler (2005), Raun 
(1965), Raun and Gelbach (1972), Tennant 
(1984, 1985, 1998, 2006), and Werler and 
Dixon (2000).

ETYMOLOGY. Regina derives from the 
Latin feminine “royal”, or “queen”. The spe-
cific epithet honors Colonel James Duncan 
Graham, U. S. Army who participated in the 
U.S.-Mexican Boundary Survey in the 1850s 
(Beolens et al 2013). 
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