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 Historical summary.-The collared lizards of the genus Crotaphytus
 occur over much of the southwestern United States and adjacent Mexico.
 The range is from the eastern parts of Missouri, Arkansas and Texas west-
 ward to the Snake River of Oregon and Idaho, to California east of the
 Sierra Nevada and the southern Coast Range, and to the northeastern part
 of the Lower California Peninsula. The type locality of C. collaris Say
 (1823) is: "Verdigris River near its union with the Arkansas River,
 Oklahoma". A second species, C. reticulatus Baird, is well set off from
 C. collaris by numerous differences and has a range in extreme southern
 Texas and northeastern Mexico. Stejneger (1890) described Crotaphytus
 baileyi from the Painted Desert, Little Colorado River, Arizona. As this

 form became better known, it was generally recognized as a subspecies of

 C. collaris occupying the portion of the species' range west of the Conti-
 nental Divide, and also entering parts of western Texas. Two insular
 forms from the Gulf of California, C. dickersonae Schmidt (1922) from
 Tiburon Island and C. insularis Van Denburgh and Slevin (1921) from
 Angel de la Guarda Island, although both named as distinct species, are
 closely related to C. collaris and especially to the race C. c. baileyi of the
 adjacent mainland.

 In the only revision of the group (Burt, 1928) the race C. c. baileyi
 was synonymized with typical C. c. collaris because of extensive overlap in
 the principal character on which the separation was based-the division of
 the several interorbitals into distinct rows on the left and right sides in
 C. c. baileyi, and fusion of some or all of them into a single median row

 in typical C. c. collaris. Also, Burt questioned the validity of both C.
 dickersonae and C. insularis, indicating that both overlapped C. c. collaris
 in supposedly diagnostic characters.

 Relationship of baileyi to collaris.-Most herpetologists have con-
 tinued to regard C. c. baileyi as a valid subspecies warranting recognition
 on the strength of the interorbital character summarized by Burt. From
 Burt's data (1928, p. 11) it appears that approximately 80 percent of both
 eastern and western specimens can be correctly allocated as C. c. collaris
 or C. c. baileyi on the basis of this character alone. In Burt's revision no
 delineation of the areas of intergradation between the two subspecies was
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 made, and populations from entire states were arbitrarily placed either in
 the western or the eastern groups. Burt concluded that the interorbital
 scutellation is too variable to have much systematic importance. However,
 omitting the Texas specimens in his series, approximately 86 percent of the
 eastern group have one or more undivided interorbitals. Only 59 percent
 of the Texas specimens have one or more singles. By omitting those from
 New Mexico (with 39 percent having undivided interorbitals) and Colo-
 rado (with 32 percent) from the western group, a total of 89.5 percent
 with double rows is obtained. The wide zone of intergradation has
 obscured the fact that C. c. baileyi and C. c. collaris are distinct with but
 little overlapping when typical populations are compared.

 The following data, obtained from populations presumably outside
 of the integrading areas supports the retention of the two subspecies.

 Table of Interorbital Scutellation

 East (Kansas) West (Arizona and Utah)
 Longitudinally Single Longitudinally Single
 divided divided

 Number of specimens .......................-------------------9.. 104 156 13
 Percent of total ------------------------8 92 92 8

 In the few western specimens examined which had undivided inter-
 orbitals, there was in each specimen only one undivided scale. Four Utah
 specimens which are not included in the above table, each have three rows
 of interorbitals instead of the usual two rows. Smith (1946, p. 270) has
 suggested that a study of the populations in the area of intergradation in
 Texas, New Mexico and Colorado is essential to an understanding of these
 lizards.

 Burt (op. cit., p. 14) also compared the eastern and western popula-
 tions in a series of 1252 specimens, in total length, length of tail, length
 of body, length of hind leg, width of head, and number of femoral pores.
 He did not segregate the series used into sex and age groups. However,
 there are differences in size and proportions between adults of opposite sex,
 and between these and the young. Body length for the eastern group
 averaged 78 mm., as against 90.3 mm. for the western group, suggesting
 that C. c. baileyi may be the larger of the two races. But obviously each
 figure is far below mature size in the group it represents, due to the inclu-
 sion of young. The tail averages relatively longer in Burt's western group,
 189 percent of the body length, as against 182 percent. The head aver-
 ages 22.6 percent of the body length in the western group, 23.4 percent
 in the eastern. In femoral pore counts and in hind leg proportions, the
 averages for eastern and western groups agree closely.

 Burt's revision includes no discussion of the differences in color and

 pattern in the eastern and western populations. At the time it was
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 published, taxonomic studies in herpetology placed greatest emphasis on
 lepidosis. Reluctance to employ characters based on color and pattern
 arose from the fact that early studies usually were based exclusively on
 preserved material in which the natural colors were faded or obscured.

 Smith (loc. cit.) comparing the subspecies C. c. collaris and C. c.
 baileyi noted: "There is a well-defined difference in throat markings in
 adult males, the western race having a bold reticulation, the eastern race
 having labial bars, no markings at all, or a general dark suffusion." Con-
 firmation of Smith's statement that important differences between C. c.
 collaris and C. c. baileyi exist in the gular pattern was obtained recently
 when a series of typical C. c. baileyi collected in the Painted Desert just
 west of Wupatki National Monument, were brought back alive, for com-
 parison with living C. c. collaris as it occurs in eastern Kansas. The
 comparison of live lizards was supplemented by a comparison of preserved
 material of both eastern and western races from many localities. Although

 colors had been mostly lost in these preserved specimens, the pattern was
 discernible. Comparison revealed several other frequent or average differ-
 ences which have not been stated clearly before. These are tabulated
 below:

 collaris baileyi
 gular pouch deep orange deep green or blue green

 chin and lateral dark markings usually faint or indis- sharply defined elongate dark spots
 throat region cernible or ocelli, producing reticulate effect

 against white background of throat

 face and back of dull colored; dark markings obscure if dark spotting, standing out in sharp
 head and neck present at all contrast to pale face and neck

 body ground color dull green suffused with brown or gray brighter green

 white spotting on spots relatively few, tending to align- spots somewhat larger, more numer-
 dorsal surface of ment in transverse rows at edges of ous and tending to be uniformly dis-
 body and thighs dark body bands tributed over dorsal surface

 feet dull colored, contrasting less with legs toes pale, contrasting with more drab
 hue of legs

 top of head and nearly matching shades of body ground may be paler than body ground color
 neck anterior to color
 collar

 enlarged scales on flatter and smoother (especially notice- rougher, more rounded; those pos-
 top of head able in those just posterior to interpa- terior to internarietal are minute and

 rietal, several of which are usually granular
 enlarged)

 The differences indicated above are fully applicable only to adult
 male specimens. Females and young are more conservative in pattern,
 and the colors are duller, with the differences between geographic popula-
 tions less well defined, but the same trends are apparent.

 Developmental, sexual and seasonal differences in coloration.-The
 variable factors affecting the coloration and pattern of lizards have been
 well summarized by Smith (op. cit., p. 41) who showed that temperature,
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 background color, light, season, sex, age, excitation, and general condition

 all may have important influence. In the collared lizard there is a striking
 but gradual change from the juvenal pattern to that of the adult, and in
 the adults there is marked sexual dimorphism in color and pattern. Also,
 colors in an individual are at all times subject to a wide range of variation,

 especially under the influence of temperature.
 Growth, with the associated developmental pattern and color changes,

 and also the seasonal changes in adults, have been studied in the eastern
 collared lizard in northeastern Kansas. Histories of a series of marked

 individuals living under natural conditions have been traced by recapturing
 and examining them at irregular intervals. It is apparent from these data
 that the young hatch in late summer, and grow steadily (except during
 their winter dormancy) until at the age of a year they are approaching
 adult size. By their second hibernation all have normally grown to full
 size, and they attain sexual maturity after emergence the following spring.
 The records of two individuals, as set forth below, show the growth trend
 from hatching to maturity. Records for numerous others amply substan-
 tiate this trend.

 Number 1, male (growth from hatching to one year)
 Date Total length (mm.) Weight (grams)

 August 20, 1949 ...........................--------------------------------..... 104 not recorded (2.4 gms. in an-
 other hatchling of same size)

 September 21, 1949....------------------------------ 170 12.1
 (Hibernation, lasting from late September to mid-April)
 June 13, 1950 ....................----------------------------------226 20.5
 July 8, 1950 ..........................-----------------------------------. 241 25.5
 July 24, 1950 - ---------------------------------250 28.2
 August 5, 1950 ---------------------------------255 31.2
 August 24, 1950 ...........--------------------------------- 269 39.1
 September 8, 1950 .. ...-------.... 273 43.5

 Number 2, female (growth from about 8 months to maturity)
 Date Total length (mm.) Weight (grams)

 June 2, 1949 ..................--------------- ---------...... ---------..--.. .....-190 18.0
 June 15, 1949 ...... ---------------------------------- 211 22.0
 June 21, 1949 ............---------------------------------- 217 24.0
 July 3, 1949 -----------...............------------------------........ 235 28.0
 July 9, 1949 238 31.0
 July 19, 1949 -----------------------------------247 34.0
 August 11, 1949 ...------.................. .. -------------------------- 250 40.0
 (Hibernation)
 April 26, 1950 ...........------------------..---------------- 255 34.3
 May 24, 1950 ..............---------------------------------- 254 42.9
 June 15, 1950 ---------------------------------- 255 44.9
 July 6, 1950 ..............------------------------------------ 254 28.8
 August 5, 1950 .........--------------------------------- 260 32.1

 A ugust 23, 1950 . ... .... ..... .. 260 37.9
 The loss of weight occurring in this female at some time between

 June 15 and July 6, 1950, was evidently caused by deposition of its first
 clutch of eggs. At this time it acquired a 'nuptial' pattern of numerous
 small scarlet spots along the sides.

 In newly hatched collared lizards the sex cannot be easily discerned
 externally since the adult differences in pattern, color, and body propor-
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 tions are almost lacking. The juvenal pattern consists of several well-
 defined broad and regular dark brown transverse bands on the pale gray
 ground color. The ventral surface is white. The white dorsal spots and
 the bright hues of orange, yellow, green, blue, or scarlet sometimes
 assumed by adults are lacking in the small young, which nevertheless have
 a bold and contrasting pattern. Like most other iguanids, the young col-
 lared lizards change their hue according to temperature and activity, being
 much darker, with duller pattern when cold and sluggish, but becoming
 paler with more sharply defined markings when warmed and fully active.
 The sex is evident in the young at the time of emergence from their first
 hibernation. The males are distinguishable in that their tails are already
 slightly swollen basally, and that their average size is slightly larger. Sev-
 eral of the young males examined had scarlet spotting along their sides.
 As growth proceeds the dark crossbars become less well defined, and their
 light edges become more pronounced until, in the adults, these pale edges
 are more prominent than the bands themselves.

 The adult female pattern differs from that of the young chiefly in
 the obscuring of the crossbands, so that her colors are dull with no sharply
 defined markings. During the breeding season, however, gravid females
 develop scarlet streaks and spots along the sides, and are gaudily colored
 for a period of a few weeks. Apparently this showy coloration is assumed
 only after impregnation has occurred, and its functional significance is not
 evident. It seems to indicate close relationship with the leopard lizard
 (Gambelia wislizenii) in which gravid females are similarly marked with
 bright red along the sides.

 The adult male pattern has progressed farther than that of the female
 from the juvenal condition. The juvenal crossbars have become obscured
 or lost, with only the pale edges remaining; the dorsal body color has
 become green, profusely dotted with white, and the gular pouch is green,
 bluish-green, or orange. The bright male colors seem obviously adapted
 for courtship and territorial display, and may render the animals conspic-
 uous in its natural surroundings. Males of the subspecies C. c. auiceps
 (described below), seen in the field stood out in sharp contrast against the
 background of prevailingly reddish-colored rock, because of their golden
 yellow heads and emerald green bodies. Most of those collected were seen
 from a distance, several hundred feet in some cases. Significantly, twelve
 of the thirteen C. c. auriceps collected by us were males. The one female
 collected, and several others that were seen, were far less conspicuous, and
 were noticed only after the collector had approached to close range.

 Geographic variation and ecology.-Although Burt in his revisionary
 study (op. cit.) did not recognize C. c. baileyi as a subspecies distinct
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 from C. c. collaris, his data demonstrated differences between the main

 populations in the eastern and western parts of the species' geographic
 range. Also, his data suggest geographic variation within the western
 population (baileyi) in several characters, such as relative length of tail,
 relative length of hind leg, relative width of head, extent of black collar,

 and number and size of supraocular scales.

 It is perhaps surprising that no other populations of the collared
 lizard have been recognized as distinct; lack of analytical study rather
 than absence of geographic variation is indicated. Over most of the
 geographic range the area habitable to collared lizards makes up a rela-
 tively small part of the total. The most obvious ecologic requirement is
 that of rocks or boulders within a certain size range, since these lizards

 apparently are found only in rocky situations.
 Collared lizards spend much of their time perched on rocks which

 serve as basking places and lookouts from which they detect prey, enemies,
 or rivals, and beneath which they escape in time of danger. Collared
 lizards occur principally in the rugged terrain of river canyons, and about
 bluffs, buttes, and the rocky foothills of mountain ranges. Desert valleys

 and plains for the most part lack sufficient rocks. The temperature and
 moisture factors which are critical to occurrence of these lizards are not

 clear. In general the species is limited to low or medium altitudes,
 principally in the Lower Sonoran and Upper Sonoran life-zones, and
 does not occur in high mountains. The numerous mountain ranges and
 high plateaus in the western part of its range thus constitute barriers to
 distribution. The principal concentrations occur in narrow bands along
 river canyons, and along the bases of mountain ranges, where exposed
 outcrops with loose rock and talus slopes provide suitable habitat.

 Differentiation in eastern Utah.-Collared lizards seen along the
 Colorado River canyon in eastern Utah, in June 1950, were strikingly
 different in appearance from any observed elsewhere. Several obtained
 alive and compared with live individuals of a series of typical C. c. baileyi
 obtained a few days later, served to emphasize their distinctness. While
 structural differences separating this population from C. c. baileyi are
 slight, the color differences are so striking and constant that they are
 believed to merit subspecific recognition. The collared lizard population
 of east-central Utah and southwestern Colorado is therefore named as:

 Crotaphytus collaris auriceps* new subspecies

 Type.-Adult male, University of Kansas Museum of Natural History
 no. 29934, collected 31/2 mi. NNE Dewey, west side of the Colorado
 River, Grand County, Utah, June 28, 1950, by H. S. Fitch.

 *"Golden-headed," referring to the adult male color pattern.
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 Paratypes.-UKMNH nos. 29935-29942, BYU nos. 10338-9, and
 U. Ill. no. 20211 (all topotypes) 31/2 mi. NNE Dewey, Grand Co.,
 Utah, and BYU 551, 1623, 1625, and 1626, Moab; UU 1163, near La Sal
 Junction; BYU 476, 1461, 1464, and 1465 near Utah-Colorado state
 line in Ute Mountains, all in San Juan County, Utah.

 Diagnosis.-Similar in most respects to C. c. baileyi, but with labials
 averaging fewer, and adult male coloration strikingly different; bright
 yellow on head, extending to chin, sides of lower jaws, and pale area
 between dark collars, and reappearing on forefeet, causing them to con-
 trast sharply with green of legs; body bright green (much paler than in
 typical C. c. baileyi) and profusely dotted with white; dark .markings on
 face, labial region, chin, sides of throat, back of head, and upper part of
 neck either faint or absent (thus the characteristic reticulate throat pattern
 of C. c. baileyi is absent).

 Description of the type.-Head and body length 103 mm., tail length
 201 mm., width of head 24 mm., hind leg 89 mm., femoral pores 15-17,
 upper labials 13-12, lower labials 12-11, interorbitals in four pair, infra-
 oculars 7-7; in life Deep Chrome* on top and sides of head, on toes, on
 sides of neck between narrow black collars and in areas immediately
 anterior and posterior to the collars, and in about 8 crossbars on the
 body and base of the tail (these crossbars are three to five scales wide and
 separated by somewhat wider intervals between those situated anteriorly,

 or by about equal intervals in those situated posteriorly, the first two bars
 behind the collar are regular and continuous, while those farther back are

 broken and irregular), body profusely dotted dorsally with pale spots
 (more than 300 in all) which, in part, make up the Deep Chrome cross-
 bars and also occur in the interspaces where they are of paler yellow tint,
 and tend to be larger and more closely spaced (so that intervals between
 them are often narrower than diameter of spots themselves); dorsal
 ground color of body nearest Deep Greenish Glaucous (but detectably
 paler and bluer) becoming bluer lower on the sides, until at the edge
 of the ventral surface the color approximates Dark Bluish-Glaucous and
 Greenish Glaucous-Blue; tail bluish-green resembling body color, but
 paler and duller, having on its proximal portion dorsally traces of the
 bright yellow, and a fine mottling of brown; forelegs bluish-green slightly
 paler than body; hind legs resembling body but with faint yellowish
 suffusion; ventral surface white, except for throat, which is near Dark
 Bluish-Glaucous and Greenish Glaucous-Blue, matching color of sides;
 faint and obscure dark markings in temporal region, dorsal surface of
 neck, and sides of throat; no dark markings on forelimbs or hind limbs.

 *Color terms capitalized are from Ridgway (1912).
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 Color description of paratype (subadult female, UKMNH no. 29938,
 from life).--Colored with dull brown and yellow, lacking the bright
 colors and contrasts of the male pattern, but essentialy similar to it; top
 of head between Deep Colonial Buff and Olive-Ocher; dorsal neck region,
 part of temporal region, and area between and behind black collars Buff
 Yellow; anterior crossbars on body Buff Yellow; posterior body crossbars
 scarcely discernible; faintly defined areas of near Barium Yellow on sides
 at edge of ventral surface at lower ends of crossbars; middorsal area of
 body and tail mottled or reticulated with pale chocolate brown, enclosing
 or nearly enclosing slightly less extensive irregular spotted or streaked
 areas of pale coloration (cream colored, or with faint suffusion of yellow
 or green); on tail the proportion of chocolate brown to pale areas are
 reversed, and the brown occurs as irregular spots or blotches mostly
 enclosed by the paler areas; on sides the brown and cream elements of
 the dorsum tend to blend into each other; hind limbs and feet have

 pattern similar to that of tail, with brown spotting on paler ground
 color; entire ventral surface white with no markings; no distinct spotting
 on face, labial region, or neck (though a faint, barely discernible mottling

 is present); anterior black collar reduced on each side to two or three
 spots of irregular shape, the largest and uppermost of about 1.5 mm.
 diameter; posterior black collar arising just above foreleg insertion and
 extending about two-thirds of distance to middorsal line.

 Comparison with C. c. baileyi.-The subspecies C. c. auriceps is
 obviously most closely related to C. c. baileyi, the only other form
 approaching it closely in geographic range. It differs from C. c. baileyi
 mainly in coloration, but apparently tends to have the face relatively
 shorter and broader. This difference is difficult to measure because of

 sexual and age variation. But with the apparent shortening of the muzzle
 there is correlated reduction in the numbers of labials, which average
 somewhat fewer in both upper and lower rows in the series of C. c. auri-

 ceps available for comparison (see figure 1). The most striking difference
 is seen in the color of the head and neck, golden yellow in auriceps, but

 dull brown dorsally and pale, nearly white on the labials, face and back
 of the neck, marked with dark brown spots in C. c. baileyi. The area
 between the black collars is yellow in C. c. auriceps but dull white in C. c.

 baileyi. In males of C. c. auriceps the body ground color is paler green.
 The difference in shade is noticeable in adults of both sexes and in the

 young. At low temperatures, when the bright colors were largely obscured,
 and dark pigment predominated, the difference was still very striking, with
 C. c. baileyi assuming much darker and duller color, and C. c. auricepJ
 remaining relatively pale. In adult males of C. c. auriceps the dorsal surface
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 Figure 1. Histograms comparing numbers of supralabials and of infralabials in
 Crotophytus collaris auriceps with the numbers in C. c. baileyi from the localities shown
 in Figure 2.

 of the thigh and lower leg is usually immaculate whereas in C. c. baileyi it
 is heavily spotted with brown. Females and young of C. c. auriceps may
 have some spotting, but it is far less prominent than in C. c. baileyi.

 Specimens examined: Besides certain specimens of C. c. collaris used
 for comparison, a total of 41 C. c. auriceps and 119 C. c. baileyi were
 examined in the present study. Except for the type and paratypes already
 cited, these are listed below. We are grateful to the persons in charge of
 the collections of the Brigham Young University, the University of Utah,
 the University of Michigan Museum of Zoology, the University of Kansas
 Museum of Natural History, Dixie College, and the private collection
 of George F. Knowlton for the use of these specimens.

 C. c. auriceps
 Colorado: Montezuma Co., Mesa Verde, BYU 498 & 1577.

 Utah: San Juan Co., Bluff, UU 60 and UMMZ 83961; near Goose-
 necks, UU 2427; 20 miles SW of Mexican Hat, UU 1461. Emery Co.,



 Systematics of the Collared Lizard 557

 Castle Valley, UMMZ 68583 (12 specimens). Carbon Co. Helper,
 UMMZ 59674.

 C. c. baileyi
 Arizona: Apache Co., St. Johns, BYU 497. Coconino Co., Lee's

 Ferry, BYU 499; Between Lee's Ferry and Tuba City, BYU 506; West
 edge of Wupatki Nat. Mon., UKMNH 29943-56; Kaibab Forest,
 UU 217; House Rock Valley, UU 3006-8. Mohave Co., Virgin Narrows
 near Littlefield, UU 122 and 124; Diamond Butte, DC (one specimen).
 Navajo Co., Monument Valley UU 1603.

 Idaho: Ada Co., Snake River below Melba, BYU 507, 1575-6 and
 2834.

 Nevada: Clark Co., Horseshoe Island, Lake Meade, BYU 2935 and
 3670; Permanent Island, Lake Meade, BYU 461; Sheep Island, Lake
 Meade, BYU 4307.

 Utah: Juab Co., Topaz Mountain, BYU 9069; Trout Creek, UU
 1214-5 Kane Co., Vicinity of Kanab UMMZ 73262-6. Millard Co.,
 Antelope Sps. Antelope Mts. BYU 449 and 1447; Craters W Fillmore,
 BYU 8753, 8655 & 4309; 10 mi. NW Delta, BYU 8883; Deseret, BYU
 448; Desert Range Exp. Sta. UU 2802; Lynndyl, BYU 445; Oak City
 BYU 447; 10 mi. S Kanosh, GFK (4). Tooele Co., Gold Hill, BYU
 4305-6 and UU 39; Low, UU 931-2; Stansbury Island, UU 491 Skull
 Valley, GFK (1); 1 mi. N Iosepa, GFK (1); 6 mi. N Iosepa, GFK (3);
 4 mi. NW Dolomite, GFK (13); Tempe GFK (1); 6 mi. N Tempe, GFK
 (1); Utah Co., Cedar Valley, BYU 450, 1455, 1460 and 1466. Chimney
 Rock Pass, BYU 2844; Lake Mountain, BYU 552, 1628, 1630-32; Below
 Standard Mine, UU 2038. Washington Co., Apex Mine, Beaver Dam
 Mts., BYU 443 & 1463; Beaver Dam Slope UU 1960-1 and 2428-9, DC
 (no number); Near Beaver Dam, DC 217; Berry Springs, UU 2424-6,
 and DC one specimen (no number); Enterprise DC (no number); La
 Verkin, BYU 444 and 1451, GFK (3); St. George, BYU 446, 1456,
 1458, and 8754, and DC 141 and 250; Toquerville, UU 123; Zion Nat.
 Park, UU 120; Leeds, GFK (1);'N. Anderson's Junction, GFK (1).

 Range. As yet incompletely known, but probably confined to the
 drainage basins of the Colorado and Green rivers north of the San Juan
 River. It is apparent that C. c. auriceps is isolated from all other popula-
 tions of the species except on the south. On the east the main ranges
 of the Rocky Mountains constitute a broad barrier, and on the west the
 massive Wasatch Range, and the southward extending plateaus likewise
 seem to present an effective and continuous barrier. Northermost records
 of C. c. auriceps are Helper, Utah, and Rifle, Colorado (Maslin, 1950)
 but it may range up the main valley of the Green River to, or beyond,
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 Jensen, Uintah County, Utah. Intergradation with the subspecies C. c.
 baileyi evidently takes place south of the San Juan River and west of its
 confluence with the Colorado River; however, material from this inter-

 DAHC "

 W IYOM ING

 NEVADA UTAH COLORADO

 o o

 o6t :: ARI ZONA

 Figure 2. Map showing localities represented by specimens examined, of Crotaphytus
 collaris auriceps (dots) and C. c. baileyi (open circles) in Utah and adjacent states. Two
 localities represented by intermediate specimens, in extreme southern Utah, are shown with
 black and white circles. Except on the south, C. c. auriceps is separated from other popula-
 tions by high mountain barriers.

 mediate area is still too meager to show exactly where and how it occurs.

 Specimens from the vicinity of the Colorado River 4 miles south of Last
 Chance Canyon, and from Para approximately 35 miles south of Cannon-
 ville, Kane County, Utah, are considered to be intergrades.
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