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GENERAL ECOLOGY

Ecologic distribution.-- The Arizona mountain king snake,

Lampropeltis pyromelana, inhabits inland southwestern United States

and northwestern Mexico. It occurs today in evergreen woodland and
coniferous forest habitats in a more or less north-south and disjunctive
distribution from north-central Utah into southern Chihuahua, Mexico,
(Fig. 3, map). It occurs in the Upper Sonoran and Transition life-
gones, from approximately 4500 feet to about 9,000 feet elevation and
appears to be most abundant between 6,000 and 7,500 feet (see Table 1).
The Upper Sonoran woodland communities inhabited are pinyon = juniper,
oak, Mexican pine - oak, and riparian. It occurs in yellow pine forest
(Transition Life-zone) and may oocur in fir forest (Canadian Life-zome),
and is found in both of these forests in tracts of riparian woodland

as well as in the forest floor microenvironments. It ranges to as low
as approximately 4,500 feet elevation along major drainages in the
deciduous riparian woodland habitats of the upper desert edge, as is
typical of other reptilian species1 with which it is sympatric.

Figse 1 and 2 show coniferous forest and evergreen woodland
habitats in the Santa Catalina Mountains, Pima County, Arizona. This
locality is situated approximately in the center of the present
geographical distribution of this snake. The Santa Catalina Mountains,
a desert range, reach a maximum elevation of 9,160 feet on Mt. Lemmon.

Oriented on a general east-west line, the base of the south face of

l. For example, the Ring-necked snake Diadophis regalis, the Arizona

black rattlesnake, Crotalus viridis cerberus, Alligator lizard

Gerrhonotus kingi, and Sonoran skink Eumeces obsoletus.
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constitute a large proportion of the environment met by L. pyromelana.
Yellow pine forest of increasingly mesic aspect continues upward on
south slopes to the top of the mountain, while on north slopes it is
replaced by fir forest.

As discussed below, the majority of observations of the Arizona
mounta in kingsnake have been made at elevations of between 6,000 and
7,500 feet elevation. Probably most of these have been made in
habitats dominated wholly or in part by western yellow pine (21335
ponderosa) in the southern portion of the geographic range of the
snake, thus in the Transition Life-zone.

Fig. 2 is a photograph of evergreen woodland on the south face of
the Santa Catalina Mountains at approximately 4,700 feet elevation.
This is representative of the habitat near the lower elevational
extreme for the species. The dominants are mainly oaks (Quercus
arizonica and Qf emorxi), with a few scattered individuals of

alligator juniper (Juniperus deppeana) and Mexican pinyon (Pinus

cembroides). Several diverse shrub life-forms and grasses are present
and contribute to a more dense and variable under-story than is present

in the yellow pine forest. Mountain yueca (Yucca schotti) and

beargrass (Nolina microcarpa) are clearly visible in the foreground.

Golden-flowered agave (Agave palmeri), sotol (Dasylirion wheeleri),

and a prickly pear (Opontia engelmanni) are present. Pointleaf

manzanita (Arctostaphylos pungens) and skunkbush (Rhus trilobata) are

the most abundant shrubs. Others present include holly-leaf buck=-

thorn (Rhamnus crocea ilicifolia) and wait-a-minute bush (Mimosa

biuncifera), with quinine-bush (Garrya wrighti) and desert broom

(Bacoharis sarrothroides) along the drainages. Of the several
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rising to 9,445 feet and lying mostly in Cochise County, just north of
the international boundary, constitute one of Arizona's southernmost
mountain ranges and have a distinctive Mexican biotic component.

Elevation records for those specimens of L. pyromelana which had
this data, together with several sight records, are shown in Table 1,
The more frequent occurrence of this species at 7,000 L 500 feet in
its elevational range from approximately 4,500 to 9,000 feet is
indicated by the predominance of these records in the table and is
borne out by the field experience (in scuthern Arizona) by Mrs. John
Healy, Dr. C. H. Lowe, Jr. and his students at the University of
Arizona, the author, and others. It appears probable that L.
pyromelana chiefly inhabits woodland habitats of the Upper Sonoran
Life-zone in the northern portion of its range (north of central
Arizona), and predominantly Transition Life-zone forest and riparian
habitats in the southern portion of its range,

Oocurrence and time.gg activity.-~ Lampropeltis pyromelana ocours

ocoasionally in shrubs and trees, although available records and
personal experience indicate a predominance of activity on (or beneath)
the ground. Gloyd (1937, p. 120), however, records an individual from
the Huachuca Mountains "entwined in the lower branches of a small
mountain mahogany shrub (Cercocarpus)..." A National Park Service
ranger at Chiricahua National Monument, Cochise County, Arizona
reported an individual in an oak tree near the headquarters buidding.
This snake is an agile climber in captivity and it crawls without
difficulty up the vertical trunks of rough-barked trees (e.g. oaks).
The ma jority of specimens have been collected on the ground, in the

vicinity of mountain trails or as they were crossing (or were found
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Le pyromelana is the only egg=laying species over its geographic range
which is limited to the higher mountains, i.e., ococurring
characteristioally in coniferous forest habitats and extending its
range to approximately 9000 feey elevation.

L. pyromelana is a distinotly diurnal species. As it is thus
the only high mountain, egg-laying, diurnal snake occurring from the
Rocky Mountains of Utah into the Sierra Madre System of Chihuahua=-
Sonora, certain conjectures may be warranted from the combination of
ecologic and physiologic characteristics exhibited, and some lines for
further fruitful exploration may be indicated. As in the high
mountain dwelling snakes and lizards (e.g., species of Crotalus,

Thamnophis, Phrynosoma, and Sceloporus), the body of the gravid female

king snake may well serve as an incubator for the developing eggs.

Thus there may exist a definite ratio between the length of time the
eggs remain in the female and the time they remain in the ground prior
to hatching; that is, a critical ratio permitting successful occupancy
of the high mountain habitats in question. There may be a concomitant
greater embryonic development piior to egg~laying in such a unique

high mountain species, and there is most certainly indicated relatively
high overall metabolic embryonic and adult rates, as compared, for

example, with the lowland king snake, Lampropeltis getulus. A

comparative study of the relative metabolism of Lampropeltis pyromelana

with the gopher snake and with other mountain and non-mountain king
snakes may well show an adaptive divergence favoring higher genetiocally
controlled rates in the mountain forms, as well as an adaptively

higher overall metabolic rate in L. pyromelana than in the sympatrioc
egg-laying gopher snake, a species that is only occasional or rare in

high mountain habitats,.

//
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GEOGRAPHIC VARIATION

Lampropeltis pyromelana has been considered a monotypic species,

Reoently Tanner (19563), on the basis of approximately 81 specimens,
described four subspecies, as follows: L. p. knoblochi from

Chihuahua,'k..g. pyromelana from central Arizona southeast into New
Mexico and Chihuahua,.k..g. woodini from southern Arizona southeast

into Chihuahua, and_&..g. infralabialis from Nevada, Utah, and

southward to the northern rim of the Grand Canyon. This study i;
concerned with an analysis of certain morphological variables
throughout the species as a whole, and is not concerned with the
above-mentioned subspecies other than to include in the species
pyromelana, as Tanner has done, the snake described by Taylor (1940)

as Lampropeltis knoblochis.

The study of geographic variation considers four wariables, as
follows: the number of ventral scales, the number of white bands on
the body, the amount of dorsal fusion of the black bands on the body,
and the amount of lateoral fusion of the white body bands. Some data
are also presented regarding a fifth variable, the color of the bands.
Body counts, rather than total counts, are used chiefly for two
reasonss (1) the small number of specimens has made it desirable to
combine the two sexes. There are sexual differences in tail length,
and (2) there is a tendency toward pattern breakdown on the tail
which renders several of these counts difficult to make accurately,

A total of 135 specimens were studied. Varying numbers were
used in the different analyses, depending upon availability of data
and completeness of the specimens. Data on 119 specimens were

obtained from personal examination, information on the other 16 was

/3
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12, Bisbee, Cochise County, Arizoma: 1
15, Chiricahua Mountains, Cochise County, Arizonas 10
14, Animas Mountains, Hidalgo County, New Mexicos 1
16, Big Hatohet Mountains, Hidalgo County, New Mexico: 1
16. Mexico: 7, as follows (from north to south on map, fig. 3)s
Sonora
El Tigre Mountain, MMZ 78464
Chihuahua
San Diego, AMNH 3716
"Dist. Guerrero" (105 km. south of Nueva Casas Grandes),
USNM 40063 (incomplete skin; counts not made on this
specimen),
Mojarachi, EHT-HMS 23016-7, Yl 17788
Barranca del Cobre region, LMK 41106
Santa Barbara, AMNH 68204
These divisions represent an attempt at roughly grouping the
specimens on & geographical basis, without regard to the formal
recognition of subspecies. It will be noted that while half of the
localities listed above yield a sample of seven or more specimens,
seven of the areas contain but one specimen each, and an eighth area
includes but two. Specimens from these eight areas, yielding less
than seven specimens each, do not appear in the statistical
comparisons. It is believed that the most satisfactory groupings from
the standpoint of geographic isolation may well be the southern
Arizona and New Mexico mountain ranges. Included in this study are
series from two such mountain ranges not examined by any previous
authors (Santa Rita and Chiricahua mountains). Also, eight additional

and previously unstudied specimens from the Santa Catalina and Rincon

/s



mountains make a total of ten now available from this mountain area.
Four CNHM specimens labeled "Tombstone"™ have been included with the
group from the nearby Huachuca Mountains, a more likely locality.

SEXUAL DIMORPHISM.-- The presence or absence of sexual dimorphism
in the number of ventral scales and white body bands was tested in one
population (Huachuca Mountains). For ventral scales a comparison was
made of 15 males and 12 females. The results are shown in Fig. 4.
Results for the white body band counts of 14 males and 12 females are
given in Fig. 6. There is no statistiocally significant difference
between the sexes for either charaocter.

COLOR.-- A thorough color analysis was not possible due to the
limited number of live individuals available. However, five snakes
representing four distinot geographic areas have been available
simultaneocusly, an unusual circumstance. Color notes were recorded
for them. They are from the following localities (all in Arizona)s
central Arizona (Prescott Mountains), Santa Catalina Mountains,

Huachuca Mountains, and Chiricahua Mountains (2 specimens). Colors of

the red and white bands of the dorso-lateral surface were checked, with

the aid of Maerz and Paul (1930), and are summarized in Table 2. When
these individuals are simultaneously compared, very little variation
in color can be detected (with the exception of the specimen from the
Santa Catalina Mountains), either among the different snakes or within
a single individuale In general, there is a very slight lightening of
the red and white from the mid-dorsal line to the ventral scales, and
a slight lightening of the red anteriorly (the first red band is
frequently suffused with lighter coloring on its lateral surfaces, and
the same is true for much of the red throughout the ventral surface).

The individual from the Santa Catalina Mountains has much whiter
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bands than any of the other snakes examined. This is clearly shown in
the photograph (fig. 11) of this specimen. The red bands are also
somewhat more orange in color than those of the other smakes, Another
individual from the Santa Catalina Mountains (CHL 3688), which was
compared by C. H. Lowe, Jr. (field notes, 1951) with a specimen from
the Chiricahua Mountains (CHL 3687), was also found to have noticeably
whiter bands; dorsal color at mid-body corresponding to Oyster White
(Plate 10 Bl). He also noted that the red bands of the Catalina
individual were lighter than those of the Chiricahua specimen, colors
at mid-body being as follows: Catalina specimen = Tile Red to Burnt
Orange (Plate 3 D12 - E12), Chiricahua specimen - Tomato Red to
Bittersweet (Plate 3 I12 = J12). The Chiricahua specimen had
apparently considerably more orange bands than those examined in this
study, and may have been similar to another Chiricahua individual
(AMNH 57386) examined several years previously, whose bands had a
noticeably orange color. This individual is the lower snake in the
frontispiece; the upper snake (WHW 1351) is also from the Chiricahua
Mountains and exhibits the more usual darker color,

No live snakes from Utah were examined, but YTanner (_gg. 9_&.)
gives dorsal red coloration of s Utah individual as Scarlet
(Ridgeway, 1912). Scarlet is Plate 1 L12 in Maerz and Paul; this is
a very different shade of red from that of any snakes of this species
examined in this study, and may indicate significant geographic
variation.

PATTERN .-~ The basic dorsal pattern of Lampropeltis pyromelana is

a series of red, black and white bands so oriented that the red bands
are bordered by a black cne on each side. This pair of black bands

split with red is normally ocalled a triad, but for simplification in

/g
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population is unique in its characteristics, (2) that significant
geographic variation occurs, and (3) that this variation is seldom
consistent with respect to the warious characters analyzed, One might
consider formal recognition of a number of subspecies and/or species

on the basis of this pattern and scale variation, and this has been
attempted (Taylor, op. oit.; Tanner, op. cit.). However, the
consideration of more than a single species in this complex can be
readily dispensed with as an artificial taxonomic conclusion resulting
from earlier lack of material permitting critical analysis. As for
recognition of subspecies, from the present analysis it is clear that
(1) in such event, the number of subspecies recognized would necessarily
result from arbitrary decision, (2) the geographic limits would be
arbitrarily drawn, and (3) the statistiocal parameters would be
arbitrarily set. It is occncluded that formal recognition of subspecies

in Lampropeltis pyromelana is, in the final analysis, largely an

academic exercise in drawing arbitrary lines. However, this conclusion
and the data upon which it rests should not, and cannot properly, be
construed as evidence in any sense vitiating either the reality of
subspecies or the concept that subspecies should not be formally
recognized in systematics, either in this or in any other polymorphiec
species; such proposals have been recently published by Wilson and

Brown (1953), and others,
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Abbreviaticns usod are as followss

AMNH
ASDM
CHAS
CHL
CM
CNHM

EHT -HMS

SD
UA
UCLA
U1

USNM

American Museum of Natural History
Arizona-Sonora Desert Museum

Chicago Academy of Sciences

Charles H. Lowe, Jr.

Carnegie Museum

Chicago Natural History Museum
Edward H. Taylor - Hobart M, Smith
Grand Canyon National Park

Laurence M. Klauber

Museum of Northern Arizona

Museum of Vertebrate Zoology, University of
California

San Diego Soclety of Natural History
University of Arizona

University of California, Los Angeles
University of Illinois

United States National Museum

William H. Woodin
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1. IHabitaﬁ of Lampropeltis
Arizona, at an elevationm o

p%omelana in the Santa Catalina Mountains ;
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£ Fig. 2. Habitat of Lampropeltis p%omelana in the Santa Catalina Mountains,
Pima Co., Ariztona, at an elevation of 4 eet.
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Fige. 11. Lampropeltis pyromelana from the Santa Catalina Mountains, Pima
Co., Arizona (ASDM 1069).




Fig. 12. Lampropeltis pyromelana from the Chiricahua Mountains, Cochise Co.,
Arigona (WHW 1351),




Huachuca Mountains, Cochise Cos,

Fig. 13. Lampropeltis pyromelana from the
Arizona (ASDM 667)%
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