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ABSTRACT

For more than MWW vears Coluber constricior mornton has been recog-
mzed as a subspecies of the eastern racer. However, trenchant differences
exist between marmon and the neighboring €. . faviventeis in numbers of
maxillary and dentary teeth, and there are even greater differences in eco-
logical traits including relative size of egg and number of eggs per clutch.
Also, there are average differences in body size, proportions, color, num-
bers of juvenile blotches, and numbers of supralabials, subcaudals and ven-
trals, but individual variation results in some overlap in each of these char-
aclers. The peographic ranges are widely separated by the physical barrier
of the Rocky Mountains, and there is no intergradation. The Western Yel-

tow-bellied Racer should be restored to its original status of a full species,
Celubier mormon.

HisToRICAL REVIEW

Colber morman Baird and Girard (1852) was named as a distinet species,
from *Valley of the Great Salt Lake, Utah,” and was subsequently found
to be widely distributed over the Pacific Coast and Great Basin siates. The
close relationship of €. mormen with the eastern racers (C. consirictor)
Was carly recognized. From 1863 onward (Jan, 1863), the trinomial was
generaily applied to C. mormon with use of various synonyms in differcnt
Combinations {generic names Bascanion, Bascanium. Corvphoden and Za-
teniss subspecific name vetusion). Some authars applied the subspecific
AOF specific) name, Maviventris to both Eastern and Western Yellow-belled
HH‘LIH' Y I)I..'I!'I|i'lllj_.',!l (19272 defended 1 bz :~.|_||1-.3'|||:;,'|ﬁ|.: 'I:l]:.LliI.:r' of Ciuber
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consirictor mormion againsl those contemporaries who synonymized it un-
der O ¢, flaviventris (e.g., Ditmars, 1907: Stejneger and Barbour, 1917) and
wrote: “The fact that more than half the specimens from west of the Rocky
Mountains have eight labials while those from farther east usually have
seven, causes us to continue o regard them as different subspecies.” This
Judgment has remained the statis gue for the past 59 years.

in the basis of accumulating evidence concerning distribution and ecol-
opy, Fitch (1963) wrote: . . . the range of morsion seems 10 be entirely
west of the Continental Divide. well separnted from that of fluvivenseis by
desert and mountain barriers. The conspecificity of miormen with the other
subspecies needs 1o be more thoroughly investigated . . . .7 Papulations of
mormon and faviveatris are sparse and scattered in the regtons where they
approach each other most closely and no series have been available for
comparison of taxenomic characters. Our respective field studies of popu-
lations of C. . faviventris in northeastern Kansas (HSE and O, ¢, mormon
in northwestern Utah (WSB, WSF) reveal hitherto unrecognized additional
differences that have definite bearing on their systematic relationships.

DisTincTIvE CHARACTERS

The drab and nondescript appearance of the racers has doubtless tended
to mask the fact that there are important differences between mornren and
Meaviventris, some of which are subtle, Table | shows differences of many
kinds and degrees. Individual variation bridges the gap between the two
kinds in some characters, including all rthose of lepidosis. In ather charac-
ters, however, the two are discrete entities.

The farming of a decisive statement setting forth the differences between
mormon and faviveneris is complicated by the faci that both have extensive
ranges and vary geographically. but this variation has not been analyzed.
Superimposed on geographic variation are sexual and ontogenetic differ-
ences in many characters, Smith (1961) studied the geographic variation in
three characters of €', constricror in Winois, He found evidence of north-
lo-50uth clines as shown by the following means: 176.7, 176.5, 179.1, 176.2,
178.7 (number of ventralsh: 79.6, 83.6, 35.6, 87.7. 90.9 (number of caudals):
and 21.7, 23.8, 23.5, M.1. 24.4 (relative tail length). Series of males and
females were combined o obtain the figures in Smith™s semples. but the
sexes also have average differences in cach of these characiers. In several
charneters such as size and color, mormion is more like faviveniris than
like Coluber ¢ constricior and other eastern subspecies. However, mormnon
cunnot be considered the end Form of an east-west cline. Both mcroon and
Maviventris seem 1o be remarkably homogencous throughout their ranges in
some of their distinctive charucters. The clutch size of 5 or 6 cges re-
ported by Brown and Parker (1981) for Toocle County., Uitah. 15 the same
as thor found for a West Cogst sample (Muscum of Vertebrate dovlogy




Fable 1. Diagnostic charscters of Coluber maormon and O constricio Muvivesnsrix,

Ylean, or typical
nim
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. vy Mavilvendos

Moan, ur typucal
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Charwclers corrditios N Hange wcummadind e ta Rasge Source*

Number of fecth

Dentary I4=16 1E-19 (8, 18

Manillary 13-4 15=16 O,
Egis

Number per clutch Hhod4 = D26 43 ¢l d4=11 118 82 ] B&P, F

Epg wi. a5 5 F wi. Bl Ibd 30 s B&P, I

Nee

[Mmensims (mmi T8 = 80 54 294 190G 150 B&P, =
e

A B {imm) 537 = 6,10 13 I L5 T2 =834 181 5i3-1110 BEF, F'

¢ 5= (mmi 578 = 670 14 405735 795 = 11.16 157 5381200 B&P. F

& Weight (g) 356 = 1.67 136 231.5-97.2 12314 = 7.56 S0 55-224 B&F, F

¥ Weight (g) 686 = 205 114 14 4—128.6 15533 = 11.44 50 $3-350 B&P, F
Proporiions

Fatic tailfiewal lgth, & 20,70 = .11 73 33.9-78.9 232 3l BEP, F

Ratice txillrotal lgth, & 2507 = 0% T2 231270 204 Tt B&P, I#

Habitus stockier more shender B&P, F!

{see Fig. 1) i=ee Fig. 1)

Codor and patterm

Juv. dorsal bloiches TO-85 6B .

Adulr dorsal color pale olive gray dark shily gray Ort.
Leprdusis

Supralubial pairs K 7 O,

Subcandal pairs BT 240 (o], B

Ventrals iR | 160184 174.3 163-194 .

B & P—Brown and Parker ms. F°

—Fitch mss, F=Fitch 1963, On.—Onenberper 1928
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Fig- 1. Length vso weight plotted for similar sized series of O saries (upper senes of
eich pair, connected by solid linel and ©. . favivearrds (lower series, connected by bBroken
heed showang that € wioeman averages heavier for each length. Mean, standard error, range
wnd number of specimens are shown for each sample,

specimens, no= 43: Fitch, 1970) and 15 only about half the mean clutch of
Havivenrris.

Rarnoe RELATIONSHIPS

Differences such as those indicated in Table | do not in themselves dem-
unstrate the specific distinciness of the two western racers, Geographic
ntergradation is the standard criterion of subspecific status in adjiacem dif-
ferentiated populations. Conversely, the existence of allopatric ranges that
cuoime in comtact without intergradation (either with no interbreeding, or with
production of oceasional anomalous hybrids) is acceptable evidence af full
species status. Where a barrier separates the ranges so that no contact
between individuals of the two kinds is possible in nature, subjective judg-
ments become involved and porenrial interbreeding may be cited as a basis
tor conspecificity. But, depending on the degree of differentiation, specific
sLilus 15 ustally indcated.,
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The range relationships of mormon and flaviventris have long been poorly
understood. Their ranges have ofien been mapped as widely contiguous
(Behler and King, 1979 Shaw and Campbell, 1974; Stebbins, 1954, 1966;
Wright and Wright, 1957) and there are statements in the literature to the
effect that geographic intergradation occurs. However, Wilson's (1978)
more detailed map of actual localitics suzgests that there is a broad and
continuous hiatus of uninhabitable terrain which separates the range of fla-
viventris on the east from that of mormon on the west. This general pattern
15 broken by just one anomalous specimen (Swsart. 1930) as explained below.
In the past it seems 1o have been generally assumed that gaps between the
Known ranges could be attnibuted 1o lack of collecting, and that these gaps
woutld be filled by further fieldwoark, In several recent decades. however,
no progress in bridging the hiatus has been made. Racers are not rare or
secretive and no extensive areas of the continental United States remain
unexplored herpetologically. The accumulated locality records certainly
should reflect the actval ranges Fairly well.

The distnbution of Coleber in Wyoming has recently been clarified by
Baxter and Stone (19830}, who showed that miormon does not reach the
western edge of the state, although it occurs in nearby eastern Idaho and
northern Utah. The many Wyoming records of faviveniris are all substan-
tially to the enst of the Continental Divide. mostiv in the ¢astern half of the
state. The westemmost occurrences are in the vicinity of Lander, Fremont
County. near the east base of the Wind River Mountains. In an early account
of the fauna and life zones of Wyoming, Cary (1917} listed Bascanion
[=Caluber| consirictor as characleristic of the upper Sonoran Life Zone,
i.e., of the lower and warmer areas of 1he s1ate. In general, the many loculity
records shown by Baxter and Stone (1980} bear out this correlation, but o
few are within the Transition Zone. The Wind River Range and Red Desert
gonstitute obvious physical barriers burring favivensris from the western
parts of Wyoming and from contacts with mormon in adjacent eastern Idaho
and northeastern Utah.

Maslin (1959} and Smith et al. (1965) listed Colorado localities and
indicated the range of flavivensris within the state 1o be the Great Plains
extending 1o the base of the Rocky Mountains, Racers were shown to be
absent from the mountainous western hall of the stale, except for records
of mormon along the Colorado River near the Utah border in Mesa Counly
iGrand Junction; 3 miles east of Fruiti and 2 miles west of Grand Junction)
and Garfield County { Boan Creek Boad). South of the Colorado-Utah bosder
poth flavivenrris and mormon scem o be present only m relict and widely
separated populations. mormer ol Lake Meade, Nevadi, and Eagar,
Apache Counly, cast-central Arizona: faviveateis in the upper Rio Grinde
Valley of New Mexico,

Racers (Cofuber consteictor cavaea) have been found m smuall numbers
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and at widely scaitered localities over much of Mexico (Chiapas, Coahuila,
Colima, Durango, Oaxaca) and southeast into Guatemala. Smith (19717 ex-
amined all available Mexican material, checking the specimens especially
for mormen characters, but found that all were assignable to oavaca (for-
merly C. c. stejregerianis, best known from the lower Rio Grande Valley).
Intergradation between oaxaca and faviventris occurs in southern Texas
where their ranges meet, but oarvaca does not intergrade with maormon.
Their known ranges are separated by hundreds of miles of generally unin-
hahitable terrain.

The lew records in Montana are mostly of flaviventris and are mainly in
the eastern and southern parts. Three records are of particular interest.
Mossiman and Rabb (1952) recorded one specimen of flaviveniris in the
Tiber Reservoir region near the Canadian border to the north and near the
east base of the Rocky Mountains to the west, remote from other known
accurrences. On the western edge of the state. Rodgers and Jellison (1942)
recorded mormon near Hamilton (Skalkaho Canvon, Ravalli County) in the
Columbia River drainage, and not far from other known occurrences in
adjacent northern Idaho. Lastly, Steart (19300 noted a specimen which he
identified as mormon, from 8 miles east of Big Timber, Sweet County,
Montana, far 1o the east of the Continental Divide in the vallev of the
Yellowstone River. The identification as mormon. in an area where flavi-
venfriz might be expecied, was made on the basis of supralabials (8), max-
illary teeth {13) and dentary teeth (16). The specimen was an adult female.,
and contained seven large eggs, suggesting affinity to mormon rather than

Aaviventris. This single and anomalous specimen seems to confuse rather

than clarify the relationship between the two forms. It may be an abnormal
“mormon-like” example of flaviventris, Or it may represent a small and
well 1solated relict population of mormion surviving from a past time of
warmer climate when that species was able to cross the Continental Divide
and establish stself east of the Rocky Mountains,

The distribution of racers in Canada has been reviewed by Froom (1972)
and Cook and De Jong (1975). Cook stated thal mormion occurs in the dry
interior of British Columbia in the Okanagan, Similkameem and Fraser Val-
leys, from Seton Lake and Kamloops east to Midway. For flaviveniris the
only records are from Saskatchewan, Val Marie, u few kilometers north of
the Montana border and approximately 880 km euast ucross the Rocky Moun-
tains from the nearest mormon locality in Canada. and near Big Muddy
Lake, approximately 234 km farther east.

it appears that racers are almost entirely absent from the Rocky Mountain
region. The mountains constitute a barrier much broader than shown on
published range maps, across the western paris of Maoniano, Wyoming,
Caolorado and New Mexico. separating the range of srevaion on the west
from that of flaviventris on the east. There are important morphological.
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physiological and ecological differences between the two taxa and intergra-
dation does not occur. In summary, we believe that the evidence here pre-
sented provides a strong case for the recognition of Coluber mornion as a
full species. However, we suggest the need for a thoroughgomng study of
geographic variation in many external and internal characters (e.g.. enzyme
polymorphism, karyotypes, osteology, scutellation). We believe that a sys-
tematic revision at the species level will support our conclusion regarding
the specific distinctions of . mrorawm.

Many more or less parallel cases could be cited of closely related eastern
and western species partly or completely separated by a barrier in the Rocky
Mountain region, Among reptiles the eastern Lampropeliis weiangulinm, See-
loporis undilarey and € reirc.',rﬂ."-'.'.'n collaris with their western counterparts
L. pyromelana-multicineta, S. occidentalis and C, inselaris come 1o i,
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