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INTRODUCTION 

IN the light of the excellent studies of Ruthven ancl the 
recent, brilliant work of IClauber in the field of reptilian dis- 
tribution, i t  is with some hesitancy that the following paper 
is presented; but studies in this particular phase of herpeto- 
logical investigation are so few that I feel that any xork, liow- 
ever meager, must prove of some value in furthering our 
Bno~vlcdge of reptilian ecology. The material embodied in 
this paper is, moreover, of a slightly different nature than 
that presented by Rnthven in his several papers or by 
IZlauber, in that the area treated is muelz smaller and the 
fauna vastly more limited as compared with the material clis- 
cussed by these investigators. 

It bas been nly purpose to stady intensively the distribation 
of forms i11 an exceecli~igly small area in an effort to discover 
some order in ~vhat  superficially appears to be a chaotic 
hodgepodge. As a result of this intensive stndy with limited 
materials, i t  has been possible to establish certain principles 
which seen1 to offer the lrey to the saurian distribution of the 
region exasnincd, asid i t  is probable that these conclusions 
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may be applied to other areas. I am firmly convinced that 
our knowledge of reptilian distribution must be based on 
studies of very niinute units if the presence or absence of a 
form in larger areas is to be explained. I have found that 
as  small a factor as a few square yards of lava projecting 
above a sandy plain may explain the distribution of a form 
in increasingly larger areas. It will be my purpose in this 
paper to point out how certain principles may be applied and 
to explain exceptions to these principles on the basis of the 
animals' life history. 

The conclusions here presented are the results of field data 
collected during a six-weeks' stay at Fillmore, Utah, in July 
and August, 1931, during which time a collection of over 450 
lizards was secured. For the opportunity of carrying on the 
investigations and for financial support I am indebted to the 
University of Michigan. To Dr. Alexander G. Ruthven in 
particular, I wish to express my thanks for data placed a t  
my disposal and for the numerous suggestions made during 
the course of the work. I am further indebted to Mrs. H. T. 
Gaige, Dr. L. R. Dice, Dr. J. Van Tyne, and Mr. J. 13. McFar- 
lin, all of the University of Michigan Museums, for aid in 
plant and animal identifications and for other services reii- 
dered me, and to my friends in Fillnzore, Utah, for their assis- 
tance during my stay there. 

GENERAL DISCUSSION OF THE REGION 
Location.-Fillmore is located in tlie eastern part of Mil- 

lard County, Utali; it is a t  an elevation of 5100 feet. The 
town lies on the eastern edge of the Pahvantl Valley and at  
the western base of the Pahvant Mountains. A t  this point 
the mountains mark tlie western edge of the Colorado Plateau 
Province ;2 the valley lies on the eastern border of the Basin 
and Range P r ~ v i n c e . ~  The Pahvant Valley is bordered on 
the east by the Pahvant Mountains, on the west by the Cricket 
Range, on the south probably by the Mineral Range, and on 

1 Also spelled Pavant. 
2 Fenneman, W .  M.: Physiography of Wes te~a  United States, New 

York, 1931, map. 
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the north by the Oak Creelr Range. It is about 55 miles long 
and about 40 miles wide. The area t~rhich was studied is 
shown in Map 1. 

Geology.-The Pahvant Valley is situated in part  of the 
grea covered by the Sevier Body of Lake B~nnevi l le .~  As a 
result the valley floor is very flat; .the mountains rise abruptly 
from the desert on all sides. Although the floor contains 
inncll alluvial matter from the mountains in addition to local 
deposits of sand, gypsum, and alkali, the igneous intrusions 
constitute the main feature of the region. Gilbert sum- 
inarizes the area as follows: 

Of the various volcanic districts of Utah, that  which is most interest- 
ing in this connection occupies the eastern portion of the Sevier Desert 
in the vicinity of the towns of Holden, Fillmore, Corn Creek, Eenosh, 
and Deseret. The Pavant Range there forms the eastern limit of the 
desert plains, and is itself composed of uplifted strata ranging in age 
from Carboniferous to Tertiary. The volcanic buttes and tables, all 
very small as compared wit11 the mountain range, rest upon the open 
plain, a t  distances varying from 10 to 30 miles. Nearest to Fillmore 
is the Ice Spring lava field with its cluster of craters. Jus t  south of it 
are the Tabernacle field and crater. . . . North of the Ice Spring field 
there i s  a continuous volcanic tract, some 10 miles in extent, for the 
most par t  coincident with the plain, but  including also a large mesa 
opposite Holden, and a large tuff cone, Pavant Butte.4 

Climate.-The climate in the region of Fillmore may be 
defined as semi-arid. This condition exists throughout the 
desert, but in  the mountains to the east a humid area is imme- 
diately evident. Table I shotvs the mensual climatic data at 
Fillmore over a period of 26 years, dating from 1889 to 1915.5 

TABLE I 

J F X A M J J A S O N D  

R.F." 1.15 1.54 1.81 1.78 1.48 0.56 0.78 0.83 1.20 1.12 1.01 1.11 
F . O  30.5 34.1 41.7 50.0 57.8 67.6 75.2 74.4 64.8 52.6 41.8 29.2 

Average annual R.F." 14.37 Average annual Temp. F . O  51.7 

3 Gilbert, G. K.: "Lake Bonneville," U. S. G. S., Mon. I, 1890, pl. 111. 
4 Gilbert, G. R.: op. cit., p. 319. 
5 West, W, F., and Edlefsen, N. E.  : "The Climate of Utah," Utah 

Agr. Coll. Exp. Stu., Bull. 166, 1919, p. 58, 62. 



I t  is to be llotecl that there is a cleficielicy of rainfall 
throughout tlie year with a \\linter maximum. By the 
I<oppen classification6 i t  wonlcl be classified as BXks or desert 
margin. The average growing season, abont 120 days, ex- 
lends from May 23 to September 20.7 

The snlnnier of 1931 was unusual climatically, tlle diurnal 
maxiniun~ mas generally over 100" J'. and the niiniliinm above 
70" F. The dronglit was severe; there was less than one illell 
of railllall from early spring to late August. 

Biology.-The vegetation of the desert flats is largely macle 
up of the sagebrush association. Tlie more common plants 
are sagebrush (A7,tenzisia tridentata) , rabbit brusli (Ch~yso- 
thanznzu sp.) , thistle (Salsola sp.) , and grease~vood (Sarco- 
Batz~s sp.). The juniper (Jzcnipe7.zls sp.) also occurs in local 
patches, but trees 011 the flats are rare. Very little cnltiva- 
tion has succeeded in tlle region, ancl alfalfa alone is grown 
to any extent. 

Ainong the aiiiliials of the rrgioii the jack rabbit (Lepzcs c. 
erinziczcs ?),  the cottontail (Xilvilagz~s n. gtangeri ? )  , and tht. 
ground squirrel (Citellzcs sp.) are abundant. The commoner 
birds are sparrows, slirilres, the red-tailecl ha~vlc, sharp-tailed 
grouse, and, along irrigation ditches, killdeer. Ants, leaf 
bags, grasshoppers, dragonflies, robber-flies, and  asps are 
the most collspicnous insects. Cattle are pastnred only to a 
very small extent 011 the desert. 

HABITAT STUDIES 

Illasnluch as the region dealt with is llzade up of igneous 
intrllsions, gypsum deposits, sand areas, etc., resting upon tlie 
desert flats, a number of saurian habitats are to be expected. 
I n  the area studied, six major and twenty-one nlillor habitats 
exist. It is to be understoocl that several of the t~venty-oiie 
separate geographic areas examined are similar and occur in 
various parts of the valley. Tlie following is a a  ontline list 
of the habitats to be discussed. 

6 ICGppen, W.: Die Xlimate der Erde, Berlin, 1923, map. 
7 West and Edlefscn: op. cit., p. 64. 
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MAP 1.-A map of the Fillliiore area constructed fro111 field sketches, 
U. S. Forest Service maps, and PIate XXXV of Gilbert's Lake Boizne- 
ville. The major habitats are numbered as fol1o~r.s: 1.-Desert Flats;  
la.-Gravel Artelnisia Association; 1b.-Transition Artelnes~a Associa- 
tion; 1c.-Sand Artemesia Association; Id.--Verbascum Association; 
ie.-Jzmiperus Association ; 2.-Ice Spring Lava Field ; 2a.-Lava ; 
2b.-Ash Beds ; 2c.-Sand-covered Lava ; 3.-Tabernacle Lava Field ; 
3a.-Lava; 3b.-Ash Beds; 4.-White Mountain; 5.-Sand Dunes; 
6.-Cedar Mountain ; 6a.-Slopes and Benches ; Gb.-Summit. The num- 
bers are placed a t  approximately the exact regions worked. 



I. Desert Flats 
A. Artenzisia Association 

1. Gravel flats 
2. Sand flats 
3. Trailsition flats 

B. Verbascztnz Association 
C .  Jziniperzu Association 

1. Gravel area 
2. Sand area 

11. Sand Dnnes 
A. Dunes Proper 
B. Interdnnal Areas 

111. White Mountain 
A. Summit 

1. Rock outcrop 
2. Sand area 
3. Transition area 

B. Slopes and Benches 
1. Sand area 
2. Gravel area 

IV. Cedar Mountain 
A. Summit (sand) 
B. Slopes and Benches (gravel) 

V. Lava Flows 
A. Ice Spring Field 

1. Ash beds 
2. Lava beds 
3. Sand covered lava 

a. Sand 
b. Lava 

B. Tabernacle Field 
1. Ash beds 
2. Lava beds 

VI. Foothills 

I shall treat each of tlze above separately in the order men- 
tioned and show 1101~ the saurian fauna of each habitat is 
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distributed over it. Map 1 sho~vs the location of the major 
regions and some of the minor areas. 

The following is a list of the lizards of the region : 
1. Cq-otaphytzu collaris baileyi (Stejneger) 
2. Crotaphytzu wislizenii Baird and Girard 
3. Uta  stansburianu stansburianu (Baird and Girard) 
4. Xceloporz~s elongatus Stejneger 
5. fJceloporus graciosus gracioszcs (Baird and Girard) 
6. Plzrynosoma doz~glassii ornatissimzcm (Girard) 
7. Phrynosonza platyrhinos Girard 
8. Cnemidophorzu tessellatus tessellatus (Say) 
9. Ez~meces  skiltonianzcs (Eaird and Girard) 

DESERT FLATS 
The desert flats conlprise the most widely distributed habi- 

tat  in the area. Despite their presence throughout the region 
three general types can be recognized on the basis of vege- 
tation. 

Artemisia Association.-This habitat is wide-spread through- 
out the valley, and the vegetation type is the most common 
in the region. Owing to the physiographic history of the 
area, three subtypes can be placed in this group on the basis 
of soil. Near the mountains to the east lies the Bonneville 
shore line. As would be expected, here lie gravel flats made 
up of lake shore deposits and coarser alluvial material washed 
from the mountains. The gravel area grades into sandy 
gravel farther away from the shore lines, and with it a finer 
alluvial material has also been deposited. Finally, well out 
on the desert lie the sand flats, which are well offshore in the 
glacial lake and in  a position to receive only the finest alluvial 
material from the mo~~ntains. From this the formation of 
the three subtypes can be readily understood. 

Gravel flats.-These flats cover the entire area from the 
mountain bases to a distance of about 10 miles out on the 
desert. The dominant vegetation type is sagebrush (Ar t e -  
misia) interspersed with some rabbit brush (Clzrysothamnus) . 
The bushes are small, rarely over two feet in height, and vary 



in density froill o11ly one or ~ T V O  every 50 feet to inasses so 
dense as to be alillost impenetrable. Little or 110 grass grows 
on the flats. The grouncl is perforated with the burrows of 
small nlammals; sparrows, shrikes, and other small birds are 
common. Illsect life coilsists largely of grasshoppers and 
leaf bugs. 

The saurian fauna here is limited to two species, Uta  s. 
stansbul-iana ancl Sce lopo~us  g.  graciosus. Both are common. 
They are found sunning thenlselves near sagebrush under 
which they seek refuge when disturbed. The former gen- 
erally scurry down the nearest hole ~vhen chased, while the 
latter usually climb up the branches of an adjacent sage- 
bush and do not seek shelter in holes until repeatedly dis- 
turbed. 

Plate I ,  Figure 1 shows the typical gravel flat type of soil 
and vegetation coveriag. 

Sand flats.-The sand area proper occupies most of the 
valley, begiilning about 15 miles from the base of the inoun- 
tail~s. For the most part i t  is made up of rather hard-packed 
sand, locally iiicrustecl with alkali in depressions ; occasioilally 
i t  shomrs a tei~dency towards dune formation. The vegetation 
is sagebrush and rabbit brush throughout, with some grease- 
wood (Sarcobatus) in  the allraline areas. Plate I, Figure 2 
shows the type of country, although i t  is misleading in that i t  
shows rabbit brush to be the dominaat plant form ~vhich is 
the situation in only a very few areas. Rabbits and other 
small mammals are present, but very few birds were noted. 
Grasshoppers and flies are the doinillant insects. 

On the sand flats are C~otaplzytzcs wislizemii and Cnenziclo- 
plzorz~s t. tessellatzcs, the latter predominating. Both the 
lizards are commonly found quietly sunning theillselves in the 
open, and mheil disturbed they run long distances ~ ~ ~ i t h  great 
rapidity into the dense shelter of some large bush or seek 
refuge do~vii a hole. A single specimen of Plzry~zosoma 
p la t y rhkos  was found on an alkaline area near the Ice Spring 
lava field, and an occasional Uta  s. stansburia;na was noted in 
the same area, which has led me to believe that these two 



Lizarcls o f  t h e  H i d d l e  P a h v a n t  V a l l e y  9 

forms are not indigenous to the sand flats. Sceloporus g. 
graciosus is not present. 

Transition flats.-The transition flats occupy the area be- 
tween the gravel flats aiid the sand flats. They are poorly 
defined throughout the region, but the transitional saurian 
fauna makes the habitat clearly evident when closely studied. 
The soil type is a hard sandy-gravel. Vegetation is largely 
sagebrush, similar to the gravel flats. Plate I, Figure 1 might 
apply to this area as well as to the gravel habitat. Here again 
slnall b~zrron7ing animals, especially rabbits, are abundant. 
Insects present are predominantly ants, grasshoppers, aiid 
leaf bugs. 

As would be expected, the saurian faniia is found to be 
transitional. Cnenzidophorz~s t. tessellatzbs, C r o t a p h y t u s  wisli- 
zenii,  and U t u  s. s tansbz~r iuna  are common, but Sceloporus g. 
graciosus, whose distribution is a most perplexing problem as 
will be notecl later, is abundant. 

V e ~ b a s c u ~ q z  Association.-This habitat might well be con- 
sidered a subtype of the Artenzisia association, but since it 
occupies the narrow moist area along a branch of Chalk Creek 
and runs directly through the center of the gravel flats, it has 
beeii coilsiderecl as a separate type. The habitat is very re- 
stricted, occnpyiiig only a few feet on both sides of the stream, . 
which has beeii widened and deepened for irrigation purposes. 
Along both sides boulders taken froin the stream bed have 
been piled up. I11 this area in addition to nlullein ( V e y -  
~ U S C Z L W L  t h a p s z ~ s ) ,  are fonncl small shrubs, grass, and great 
heaps of tumbleweed (Sa lso lu)  which has been deposited by 
the wind. 

Rabbits ancl other small rodents are abundant, and sheep 
graze in the area. Although early in the season few insects 
were noted, there was a great emergence of grasshoppers over 
the habitat early in August. 

The saurian fanna is derived, for the most part, from the 
adjacent gravel flats. Although early in July few lizards 
were found climbing over the rocks beside the stream, hun- 
dreds of Sceloporz~s g, graciosl~s were present in August. 



U t a  s. stansbzwiana was almost lacking, a peculiar circum- 
stance to be explained later. . A single Cnenzidophorus t .  
tessellatus n7as found, but since i t  did not occur on the 
adjacent flats, I believe i t  was a wanderer from some other 
area. Two specimens, one of mrliich was secured, of Ezcrneces 
skiltonianus mere seen along the banks hiding under the rocks 
and tnmbleweed. The presence of Ezcnzeces here, and here 
alone, will be discussed later. 

Plate 11, Figure 1 shows the Verbasczcnz association aldng 
this small stream and gives a clear idea of its limited extent. 

Julziperzu Association.-The Jzcniperzcs association is dis- 
tributed in small patches over the desert flats but is normally 
limited to the higher elevations. Where studied, almost in 
the foothills of the mountains, it covers several square miles 
in area. I t  lies a t  the base of a long offshore bar stretching 
from the Pahvant Mo~zntaiizs to Cedar Mountain (see Map 1). 
At the base of this gravel bar there is a local sandy area upon 
tvhich, in patches, occurs coarser soil. The area is completely 
surrounded by the gravel Artemisia association. 

The vegetation of the habitat is sparse, predominantly 
Juniperus, with scattered sagebrush, rabbit brush, and an 
occasional patch of squaw bush (Rlzus tri lobata).  Rabbits 
and ground squirrels are common, and sparrows, sllril<es, and 
hawlrs are generally distributed over the area. Grasshoppers, 
leaf bngs, ants, and beetles make up the bnllr of the insect 
life. Considering the region as a whole the saurian f a ~ ~ n a  is 
quite varied. Along the gravel bar and occasionally on the 
finer soil a t  its base U t a  s. stansbzcriana is present. On the 
sandy areas Cnemidophorzcs t.  tessellatzcs, Crotaphytus wisli- 
zenii, and Sceloporzu g. gracioszu are exceedingly common, 
particularly the young of Crotaphytzcs which are hatched 
early in August. Sceloporzcs g. gracioszcs is present on and 
about the sagebrush, while Cnenzidoplzorzu t.  tessellatzcs and 
Crotaphytzu wislizenii are always found in the open areas. 
A single specimen of Pltrynosoma platyrlzi~zos was seen a t  the 
base of the gravel ridge. 
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Plate 11, Figure 2, although not a picture of the particular 
area studied, shows the conditions of vegetation existing on 
the habitat. 

SAND DUNES 

The sand dunes, formed by the deposition of sand brought 
in by the soutl l~~est  wind, cover an extensive area in the 
qorthern part of the valley. They are moving in a north- 
easterly direction, and are irregular in position, with no 
festooning. They are rarely over 15 feet high; the gradual 
slope faces to the windward. Between the separate dunes are 
harder-packed sand areas, which in contrast to the barren 
dunes, support a heavy growth of tumbleweed (Salsola)  and 
rabbit brush. Sagebrush is almost entirely absent except 
where i t  has taken possession of and fixed some of the periph- 
eral dunes. Sage flats completely surround the dune area. 
The contrast between the moving dunes of soft sand, almost 
barren of vegetation, and the hard, vegetated interdunal areas 
is great enough to warrant two subtypes of this habitat. A 
view across the dunes is shown in  Plate 111, Figure 1. 

Dunes Proper.-For the most part the dunes themselves 
are made np of soft shifting sands almost devoid of life. 
Occasionally a local growth of squaw bush (Rhzcs tr i lobata) ,  
rabbit brush, or thistle can be found, but plant life is, in 
general, lacking. Except for a few colonies of burrowing 
wasps, animal life, likewise, avoids the unvegetated areas. 
The saurian fauna here is abundant wherever a little vegeta- 
tion presents itself, although i t  is limited to a single species, 
Sceloporzis g. gracioszis. Under one squaw bush this species 
fairly swarmed; nineteen nrere collected in about ten min- 
utes. A single dead specimen half-buried in the sand was 
found on an open dnne. Apparently lizards do not find the 
soft sand a favorable habitat except where vegetation pro- 
vides cover for food. 

Interdunal Areas.-The interdunal areas form a striking 
contrast with the dnnes proper in that they are made up of 
heavily vegetated, packed sand. Plate 111, Figure 1 shonrs 



this coiitrast if the dunes in the left bac1;ground are com- 
pared wit11 the iilterdnnal area in the right baclrground. 
Here the vegetation is largely tumbleweed ~ ~ i t h  some rabbit 
brnsh and greasewood in local patches. The tumbleweed 
clries and is heaped up into wide-spread leu- inasses which are 
almost impenetrable. Rabbits are fairly numerotls and 
insect life quite abnadant. 

The saurian fauna is also richer. S c e l o p o ~ z ~ s  g.  graciosz~s,  
commonly found along the edges of the tunlblemeed masses, 
is practically inlpossible to secure, since i t  imn~ediately takes 
refuge in the brnsli nrheil disturbed. C ~ o t a p h y t z c s  wisliaenii 
is abui~dant and can always be fouild baslring in the sun oil 
the open sand areas between the vegetation masses. It seems 
to prefer the open, in contrast to Sceloporzcs, and x~7ill not 
seek protectioil of the brush unless repeatedly disturbed. I n  
much smaller nunibers Cnemidophovus  t. tessellatus also 
occurs, but i t  does not seem to have been very successful ill 
this rather densely thicketed habitat. 

J T T ~ ~ ~ ~ ~  ~\TOUNTAIN 
GilbertS offers but a short paragraph ~vi th  reference to 

TTT1~ite IIountain which sums up its formation: 

Jus t  east of the Tabe r~~ac le  lava field is a hill of grey rhyolite one or 
two hundred feet high. It is a ~vorn  remnant, ~ i t h  nothing in i ts  aspect 
to aid conjecture as to its original extent. I t s  base is concealed by the 
lake beds, aria i ts  sides shorn terracing by the  n7aves of Provo and Inier-  
mediate times. Lying to the leeward of a ggpsunl playa, it has acquired 
a white malltle of gypseous sand dunes, whence it is  called White 
Mountaia. . . . 

JIap 2 is a rough map of the nlonntain coiistructed from a 
field sketch in which slope and soil types are simultaneously 
plotted. Surrounding the base oil all but the east side are 
gypsum dunes which are piled up irregularly. Lying above 
these are gravel benches which on the east side slope gradually 
up to the summit. On all the other sides the summit is bor- 
dered by steep rocky cliffs which give it the appearance of a 

8 Gilbert, G. I<., op.  cit., p. 338. 
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crown resting on a lower hill. The cliffs are abont 50 feet 
in height. 

MAP 2.-A map of White Mountain collstructed from a field sketch 
and showing slope, soil types, a l ~ d  saurian distribution. The figures 
indicate the follo~r,ing species: 1.-Sce1opom.s elongatzu; 2.-Uta s. 
stansbz~riana; 3.-Phrynoso~na platyrl~inos; 4.-Cnenzidopl&orz~s t. tes- 
sellatzu; 5.-Crotaphytz~s zoislizenii; 6.-Scelopovus g. graciosz~s. The 
slopes are nunibered according to the classification of the Michigan Land 
Econoinic Surrey, not accepted as standard in many states. 

Summit.-The summit of White Mountain, although small 
in area, offers an excellent series of habitats for studies in 
saurian distribution. Tlie rhyolite cliffs continue as an out- 
crop on the southern and western edges, between them a zone 
of gravel grades into the gypsum bordering the eastern ancl 
northern sides. The surface is a.lmost level except on the 
east where i t  slopes gradually down to the bench. Rabbits 
and burrowing rodents are abundant here, and hawks and 
small birds are common. Grasshoppers, leaf bugs, beetles, 
and similar insects offer an excellent food supply to the 
lizards. 

The rockg- and gravel areas support a sparse growtli of sage, 
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rabbit brush, and thistle, ~iil1ile tlle saiidy area is largely rab- 
bit br~lsh interspersed with sage, thistle, and Croton longipes. 

Five species of lizards are present oil the summit. On the 
vliyolite outcrop U t a  s. stansbzcriana is abundant, and Scelo- 
porzu elongatzcs occurs in small numbers. These two lorms, 
found basking on the broken boulders ancl overhanging 
shelves of roc$, scurry illto crevices when disturbed. Phry-  
nosonza platyrhinos is also present but not common. 011 the 
sandy area Crotaphytzcs wislixenii and Cnemzidophorzcs f .  
tessellat~cs are tlie only forms found. Both are con~mon, 
althougli the latter occurs in greater numbers. 011 the gravel 
area, interiiiecliate between tlie roclis aacl sands, tlie two 
f a ~ ~ i i a s  overlap. U t a  s. stansbtcriana and Ph~*ynosonza platy- 
7-l~inos are present in small numbers, and Cnenzidophorus t. 
tessellatus and Cq-otaphytus wislizenii also occur. Sceloporzcs 
elongatzcs appears to be limited to the roc$ ontcrop. I t  is 
rather amazing that in  so small an  area the various species 
indicate very marlred preference for tlle several habitats. 
Map 2 sllo~vs tlie distribution of t l ~ e  saurian fauna on the 
moui1tain. 

Slopes and Benches.-For the most part the base of White 
Mountain is surrounded by the gypsum dunes. Above this 
area on the south, west, and north sides lies a rather narrow 
gravel bench xvliich flares out broadly 011 the east. The sandy 
areas support a sparse growth of rabbit brush and Ct*oton 
longipes; the gravel soils are largely covered with sagebrush. 
As on the summit, rodents are abundant, and insect life is 
plentiful. 

Here again the distributioil of the saurian fauna is striking. 
The lower Ievels of the sand areas support Xceloporus g. 
gracioszcs, Cnemidophorzcs t.  tessellatus, and Crotaphytus 
wislizenii. On the gravel U t a  s. stansburiana replaces Scelo- 
porlis g. gracioszcs; Crotaphytus wislizenii and Cnenzidophorus 
t. tessellattcs are not so cornmoll as on the sandy areas. 

CEDAR MOUNTAIN 
Cedar Mountain is a long, 101x7 hill lying to tlle north of 

Fillmore. I t  is probably 300 feet high, 4 miles long, and about 
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1 iilile wide. I t s  origin is ~ u l l z n o ~ ~ a ,  but i t  existed in pre- 
Banneville times, as its sides show poorly-defined terracing 
resulting from wave action. For the most part it is made up 
of gravel and boulders, but on the summit a t  the south end is 
a local deposit of sand. I t  is covered wit11 a sparse growth 
of juniper, as its name implies, and iniglzt well be considered 
an extension of the Juniperus  association of the Desert Flats, 
since the two areas lie in close proximity to each other. , Sage 
and rabbit brush grow in small numbers between the junipers. 
Plate 11, Figure 2 gives a clear idea of the vegetation covering. 

Animal life includes numerous rabbits, porcupines, and 
other rodents. Hawlzs, sparrows, and shrikes are common. 
Insect life is largely made up of grasshoppers, beetles, leaf 
bugs, and ants. 

Summit.-The suniniit of Cedar AiIountaili where studied is, 
as has been noted, a small sandy area on the south end of the 
monntain. The vegetation and ai~ilnal life is similar to that 
of the gravel slopes; the soil alone differs. Neither of the two 
species of lizards preseiit, C~zentidoplzol-us t .  tessellatzcs and 
Crotaphytzu  wislizenii, is conln~on. %'hen observed, they are 
usually found resting or crawling over the sand in the more 
open areas. 

Slopes aiid Benches.-The saurian fauna of the slopes and 
benches of Cedar Mountain differs n~arkedly from that of the 
sandy summit, despite the similarity of other animal life and 
of vegetation. Here U t a  s. stansbzcriam swarms over the 
roclrs; Pk?-ynosonza plafyrlzinos occurs in smaller numbers. 
Cnenzidophorz~s aiid C?-otaphytzcs are absent. 

I t  is to be noted that the distribution of lizards on the 
monntain coincides with that of the Janiperzcs association 
which acljoiiis, with the exception that Xceloporus g. graciosus 
is absent from the area. 

LAVA FLOWS 
As has already been stated, tlie igneous intrusions of this 

region are characteristic. Two lava fields of little similarity 
were examined. The location of these fields, the Ice Spring 
and Tabernacle, is showii in Map I. 



Ice Spring Fie1cl.-The Ice Spring field covers ail area, of 
about 1'2 square miles. For a description of the field and 
craters I can do no better than t o  refer to Gilbert: 

The layas of tliis region are the nlost recent within the Bonneville 
area, and their plienolnenon are typical of subaerial eruption. 

The craters are  grouped closely together, and the nlanner in which 
they overlap each other, as well as their relation to the various lava 
flows, delnonstrate tliat they were formed successively rather than syn- 
clironously. Three only are  preserved entire, but  fragnlents of nine 
more were discovered. . . . Of the discovered crater rings no two a re  
concentric. There hare been a t  least twelve successive eruptions, through 
as inany independent vents, within a radius of 1500 feet, and none of the 
eruptions appear to ha re  been large.9 

About these cones are  a t  least two distinct lava floods. The older 
limy have the saine date as the fragmental cone; the newer must pertain 
to the same eruption as the perfect craters. I n  the immediate vicinity 
of the cones, the older flood shows only a few islands, and is  conspicuous 
in the possession of a soil on which tlle sage has taken root. The newer 
is soilless and plantless-not even a lichen clinging to  its surface-for 
all tliat can be seen, just as the cooling lef t  it. I t s  surface is a chaos 
of black ragged slabs of lava crust, piled as  are  tlle ice cakes tliat, i n  
spring freshets, danl our nortliern rivers.10 

In  the vicinity of the cones are two habitats, the open, 
barren lava, and the vegetated soil or as11 beds. On the south- 
western side of the field is yet another habitat, the sand- 
covered lava. Plate I ,  Figure 1 is a picture of the craters; 
Plate 111, Figure 2 shows the lava surface. 

Ash beds.-The ash beds are made up of rather coarse, veyy 
loose grains and lie, for the most part, to the northeast of the 
craters (probably due to the fact that during eruptioil tlle 
common southwestern wind was blowing). Vegetation is 
scarce, being limited to sagebrush and rabbit brush. Animal 
life is also scarce probably because of the extreme dryness 
of the porous soil. Rabbits appear to be the only mammals 
on the area, and insect life is limited to grasshoppers, beetles, 
and robber-flies. 

9 Gilbert, G. I<.: op. cit., p. 320. 
1 0  Gilbert, G. K.: ' [Report  on the Geology of Portions of Kevada, 

Utah, California, and Arizona." Rept., Erplorations and Szi r~egs  west 
of the one hundredth ~ne~, id inn (Wheeler). Vol. I11 (pt.  I ) ,  1875, p. 140. 
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The saurian fauna is confinecl to Cnenzidophorus t.  tessel- 
latzcs and U t a  s. stansbzc?-iana. It is interesting to note that 
the utas were all young specinlens and were taken in the im- 
mediate vicinity of the barren lava, a fact to be commented 
upon later. 

Lava beds.-Rough, jagged blocl~s of lava scattered in a 
great mass, often 30 feet in height, make up  most of the area. 
Veget<ation is almost nil;  some sagebrush has taken root 
where a little soil has been deposited. Animal life, likewise, 
is almost entirely lacking. Witliin the craters there are no 
lizards, probably because of the extremes in  temperature; on 
the lava a few specimens of Cr.otaphytzcs c. baileyi  and U t a  s. 
stansbzeriana are found. A single specimen of Cnenzi- 
dop1zor.z~~ t .  tessellatzcs mas captured on the lava just off the 
ash becls. This latter form is also present on small ash islands 
surrouncled by lava, but C r o t a p h y t z ~ s  c. bccileyi seems to be 
restricted to  the lava itself. 

Sand covered lava.-This limitecl area, already located, of 
small islands of lava, generally covering about 100 square 
feet, rises above the sancl which is being deposited by the 
southwest wind. Vegetation is Limited to sagebrush and 
rabbit brush, and the other conditions resemble those of the 
sand flats near which tlie area is situated. 

Three species of lizards are found here, C?-otaphytzcs wis- 
l izenii,  Cnenzidophorz~s t .  tessellatz~s, and U t a .  s. stansbzcriana. 
I t  is important to note that the former two are always found 
on the sand, while the last named, -with the exception of 
juvenile specimens, is restricted to tlie lava projecting above 
the sand. Thus two habitats might be saicl to be present here 
rather than one. 

Tabernacle Field.-The Tabernacle field lies directly south 
of tlie Ice Spring field. It is roughly circular in  outline and 
covers a11 area of about 7 square miles. A comparison of the 
surface of the lava of the two fields sho~\ls a great contrast. 
Gilbert sums up  the general appearance of the field as follows : 

The Tabernacle field, though by no  means smooth, is far less rugged 
than the Ice Spring. Some of the surface is broken into blocks, which 



are so f a r  displaced tha t  they are not easily traversed on horseback; but 
the greater par t  i s  coilzparatively even. . . . 

A t  i ts  outer margin tlie lava field terminates in most directioiis in a 
cliff. . . . A t  a point 011 its  eastern side i t  v a s  ~neasured and found to 
have a lieight of 65 feet.11 

Even the vegetation of this field differs greatly from that 
of the Ice Spring field. On the as11 beds, similar to those of 
the Ice Spring field, sagebrush ancl rabbit brush are well 
established ; the lava is covered with lichens, and sage is by no 
means uncommon, growing from the numerous crevices in the 
great, broad igneous blocks. Animal life consists of rodents, 
bats, which inhabit the nunzerous caves perforating the flo~ri, 
and grasshoppers, leaf bugs, beetles, ants, and other insects. 
Two habitats are present here, the flat sheets of lava, and the 
ash beds. 

Ash beds.-011 the fine, porous ash beds, the vegetation is 
similar to that of the gravel flats, as, indeed, is the whole 
character of the habitat. Here are fonnd Clze~~z ido~~ l zorus  t .  
tesse lk tus  in some abundance, C r o t a p h y t z ~  wislixenii in 
smaller numbers, a few specimens of Plif-ynosonza platy?.ltin,os, 
and, near the lava, occasional specimens of U t a  s ,  stans- 
buriana, especially juveniles. 

Lava beds.-On the lava, despite its similar vegetation, a 
different saurian fauna is present. Sceloporzcs elongatus, 
which is very comnlon, lies on the blaeli lava and when dis- 
turbed streaks rapidly over the surface to a projecting crevice. 
U t o  s. sta.nsbz~riana is equally abnndant, ancl Phrynoso~t ta  
platyrhinos is nluch more abundant here than it is on the 
ash beds. 

FOOTHILLS 
Altliouglz not properly a part of the valley, it is necessal-y 

to glance briefly at the fauna of the foothills in order to 
account for the presence of Phrz~nosonca d. ormtissiwtz~nz. 1n 
this region the soil is rocky and is covered with boulders. 
Ravines have cnt the surface and have broken i t  into a series 
of hills. The vegetation is largely sage, juniper, scrub oak, 

11 Gilbert, G. K.: op. cit., 1890, p. 330. 
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and other small shrubs. The altit~tcle of the region studied, 
about 6500 feet, niay account for the apparent scarcity of 
animal life. The saurian fauna here is extremely scarce. A 
few specimens of Sceloporz~s g. gracioszcs and U t a  s. stalzs- 
0w.iana were found. Plz~ynosoma d. ovnatissinz?~m is quite 
common. This form was also talreii a t  altitudes up  to 9000 
feet. 

A chart, perhaps, offers the best means of summiiig up  the 
clistributioii of the saurian fauna of the region. The contents 
of Table 11, therefore, have been arranged i11 the order ill 
which the habitats have been discussed. The purely com- 
parative abunclaiicr noted for each species is i11 accordance 
with ' the  follo.cving sequence : absent (deiiotecl by dash), 
present, common, and abundant. An interrogatioii mark ( ? )  
iiidicates doubt as to whether or not the form is indigenous 
to  the habitat. 

DISTl~IBUTIONAL FACTORS 

From the data oil hand, presented in the foregoing habitat 
descriptions, it is now necessary to examine the various factors 
involved in determining the distribution of the saurian fauna 
of the region. I n  as niucli as the numerous factors are all 
iiiterwoveii with each other, clifficulty must necessarily arise 
when a n  attempt is made to  isolate andl discuss each sepa- 
rately. Nevertheless a short discussioii of some of the more 
important factors may be attempted, so that they may be 
weighed individually before a summation is presented. Phys- 
ical and biotic groups may be recognized. 

PI-IYSICAL FACTORS 

Into this group fall the climatic ancl geologic elements. 
Since they primarily determine the general aspect of the 
region and make u p  tile basic conditions under which life 
exists, they may be considered first. 

Climate.-The general recognizable conditioiis of precipi- 
tation, evaporation, heat, wincls, etc., are probably the same 
tlirougliont the small area nntler discussion, coiisequently 
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climate as a ~ ~ l l ~ o l e  may be neglected and broke11 down into 
its component parts. 

Heat.-Insulation is probably constant, since the altitude 
of the region is almost the same throughout. The importailt 
factor to be notecl is tlie absorption and retention of the heat 
received. I believe that this factor controls the time of 
activity of the forms but has no relation to the actual pres- 
ence or absence of any particular species on a habitat. 
Throughout the area i t  was noted that all the species were 
generally active from about 8 :  00 A.M. until 11: 30 A.M. 

Inactivity, during which time the lizards probably seek shelter 
beneath the grouiid, follo~vs uiltil about 4:00 P.M. Although 
less pronounced in the afternoon, a period of activity extends 
from 4:  00 p.nr. until sunset. 

With reference to the absorption and retelltioil of heat, it 
is interesting to note briefly the conclitioiis existing on the 
craters. The black surface of the lava reflects very little 
heat as coiiipared with sandy and lighter colored areas. As a 
result by noon the lava becomes so hot as to burn the hand. 
Within the craters the heat is terrific. During tlie night, 
however, iiocturnal air drainage causes these depressions to 
become very cold. A daily range of perhaps 70" F. exists. 
Since no saurian life is foulid within the craters, other con- 
ditions of which are siinilar to those oil the lava, it is not 
illogical to presume that this diurnal range of temperature 
prohibits life. Heat in this illstance may be a clistributional 
factor. 

I believe that heat is not a determining factor iii the distri- 
bution of different forins on otliel* habitats. The presence of 
S c e l o p o ~ u s  elongatus  oil the Tabernacle field and its abseiice 
on the Ice Spring fielcl seems to bear out this coiiclusioii, as 
does the reverse condition in the instance of Crotap lzy t z~s  c. 
baileyi.  Again, the presence of Cnewzidophorzu t ,  tessellatus 
on both the bright sand and reddish-black ash makes this 
conclusion obligatory. The same arguments may be applied 
to light as a distributional factor. 



Moisture.-Like heat, nloistnre may at  times constitute an 
active factor, but for the most part I give little ~veight to its 
importance here. The extremely dry conditions on the porous 
lava may possibly be responsible for the relative sparseness 
of life. Moisture may, ho~vever, be looked upon as a deter- 
mining factor in the distribution of Etcnteces skiltonianzcs ancl 
U t a  s. stan.~bzcriana. The former is generally considered an 
inhabitant of the moister forest areas of the mo~zntains, and 
I have no doubt that its presence in the Verbascum associa- 
tion is owing to its having fo l lo~~~ed  Chalk Creek down from 
the mountains and out on the desert. As to the latter, I 
shall show later that whereas soil, food, vegetation, and other 
characters are suitable for the maintenance of a large colony 
on the Verbascz~nz association, i t  was almost conlpletely absent. 
The same condition exists in Fillmore Canyon, a habitat not 
included in this study. It is not too illogical to s~zggest that 
U t a  s. s t a n s b z ~ ~ i a n a  does not thrive under moist conclitions. 
Moisture conditions throughout the other areas studied are 
probably very much the same though differing greatly from 
the Verbasczcrn association. 

Soil.-There is little doubt in my mind that the morphology 
of the soil, i.e., sand, boulders, gravel, etc., constitutes one of 
the most important factors in the distribution of lizards in 
the area. That some prefer fine soils while others show an 
affinity to coarser soils can not be contradicted on the basis of 
the data at hand. As has already been stated, I shall show 
later that food, vegetation, and other factors are of little im- 
portance. llritli this in mind the distrib~ztion of the forms 
with reference to soil is to be iiotecl: i e . ,  U f a  s. s fansburiana 
on the gravel flats, on the boulclers of Cedar Mountain, on 
the lava fields, particularly on the Ice Spring field where it 
chooses the lava in preference to the sand, and on the roc$ 
outcrops and gravels of White Moniitain. The presence of 
Sceloporzcs e longafz~s  and C~otaplzy fz i s  c ,  baileyi on very 
rocky habitats, and the occurrence of Crzentidoplzo~.z~s t ,  tes- 
sellatz~s and Cvotaphyfus  wislizenii on the sand and finer soils 
throughout the area also confirms this point of view. A care- 
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ful study of the distributional chart shows clearly that certain 
forms are related primarily to certain soils. 

BIOTIC FACTORS 
Even more complex in their interrelations than the physical 

factors are the biotic factors, in that some of the agents under 
consideration move, prey upon each other, and are often com- 
plexly dependent upon each other. Although admitting that 
these various factors are inseparable. I shall attempt to discuss 
each separately. 

Vegetation.-As tlie vegetation is more or less fixecl and 
furnishes the basic food, indirectly for lizards, i t  is logical 
that it should be notecl first. I believe that vegetation has 
no direct effect upon the distribution of the saurian fauna 
of the region. During the past several years I have ex- 
amined the stomach contents of about 800 Utah lizards, and 
have never fonncl any evidence of a vegetable cliet. Iadi- 
rectly, moreover, I can see no reason why vegetation slionlcl 
play any important r6le in distribution. It is true that most 
of the insect life is dependent in one 117ay or another upon 
vegetation and that lizards are largely insectivorons. As I 
shall point out later, however, lizards show little or no dis- 
crimination with respect to the type of insect upon which 
they feed. 

To substantiate my views as to the relationship between vege- 
tation and saurian distribution, the occurrence of Sceloporzu 
g. graciosz~s 011 the Verbascz~nz association, on the Jzhniperzu 
association, on the sand dunes about the squaw bush, on the 
gravel flats of the Artenzisia association, and on the White 
Monntain sancly areas among the rabbit bmsll is to be noted. 
Liltewise Cnenzidophorzu t.  tessellatz~s ancl Crotaphytus wis- 
lizenii are equally abundant on the Artemisia association of 
the sandy ancl transition flats, arid the fine-soiled Artenzisia 
covered areas of White Monntain, and yet are lacking on the 
Artentisia gravel flats. Only in the instance of Ez~nzeces 
slciltonianz~s can any correlation be made, but here, as has 
been pointed out. moisture is probably the dominant factor. 



Vegetation, however, may play a secoildary rSle in offering 
protection or i11 determining local abundance as in the squaw 
bush areas on the sand dunes where Sce1opo1-zis g. graciosus 
is very abundant because of the insect life about these bushes. 

Food.-Altho~~gh food must necessarily be a basic factor ia  
tlie distribution of any animal, granted its presence in any 
form whatsoever, i t  seems to play little importance in  the 
ecology of lizards. For the use of the follovi~ing data I am 
indebted to Dr. A. G. Ruthven, ~ v h o  has not yet publishecl 
the results of his studies on the food habits of several species 
of lizards. 

I t  is to be ui~clerstood first that lizards will eat almost any 
type of arthropod life, iiicluding ants, bees, wasps, grass- 
hoppers, leaf bugs, and spiders; even scorpions are not nn- 
common i11 the stomachs of the larger species. If food is to 
be considered a primary factor in distribution, it must be 
assumed that a certain species of lizard restricts its diet 
to  certain forms of life, and that i t  niay be present wherever 
that suitable life occurs. Conversely, if that food is absent 
the lizard will be unable to inhabit the area. It can be shown 
that this is not true. First, the food of lizards varies during 
the year as indicated in Table III.12 

T A B L E  I11 
1. Sceloportis g. gracioszul--Gravel Flats 

- 
F O O ~  J U ~ Y  9-11 A U ~ U S ~  10 

. . . . . . . . . . . . . . .  H?lmenoptera 70 % 90% 
Orthoptera . . . . . . . . . . . . . . . . .  30% 100% 
Coleoptera . . . . . . . . . . . . . . . . . .  100% 54 % 
Hemiptera . . . . . . . . . . . . . . . . .  30% . . . .  
Homoptera . . . . . . . . . . . . . . . . .  10% . . . .  
Arachnids . . . . . . . . . . . . . . . . .  30% . . . .  
Miscellaneous . . . . . . . . . . . . . . .  10% . . . .  

12 The figures indicate percentage o f  total stoinaehs in which each type  
o f  food was present. 



L i z a ~ d s  of tlze Xidcl le  R a h v a n t  Valley 25 

2. U t a  s ,  stansbzirialla--Grayel Flats 
I 

Food J u l y  9-11 August 10 

Hymenoptera . . . . . . . . . . . . . . .  44% 60 % 
Orthoptera . . . . . . . . . . . . . . . . .  11% 70% 
Coleoptera . . . . . . . . . . . . . . . . . .  44 % 60 % 

. . . .  Hemiptera . . . . . . . . . . . . . . . . .  11% 
Hornoptera . . . . . . . . . . . . . . . . .  . . . .  10% 
Isoptera . . . . . . . . . . . . . . . . . . .  56% 20% 

. . . .  Arachnids . . . . . . . . . . . . . . . . . .  11% 
Miscellai~eous . . . . . . . . . . . . . . .  44% 20 % 

Although data to illustrate the point under discussion is 
presented above for only two forms, I have material a t  hand 
which shows the occurrence of the same result for the other 
species collected. 

Secoizd, the foocl of a single species of lizard is not neces- 
sarily the same ill two different habitats on or about the same 
clate as is to be noted in  Table IV. 

Despite the fact that grasshoppers make up the bulk of the . 
food of Bceloporzcs g. g ~ a c i o s u s ,  (the summer of 1931 saw a 
great emergence of these insects throughout the region as well 
as in the entire United States) striking differences in the 
otlier foods are readily recogiiizable. 

TABLE I V  
1. C?te?~lidophorzls t ,  tessellatzis 

Food Transition flats Sand flats 
J u l y  11  July 13 

H?jmenoptera . . . . . . . . . . . . . . .  
O r t h o p t e ~ a  . . . . . . . . . . . . . . . . .  
Coleoptera . . . . . . . . . . . . . . . . . .  
Honzoptera . . . . . . . . . . . . . . . . .  
Isoptera . . . . . . . . . . . . . . . . . . .  
Larvae . . . . . . . . . . . . . . . . . . . . .  
Arachnids . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Jfiscellaneous 



2. Scelopor~~s  g. graciosus 

Food 
Sand dnnes Gravel flats 
August 5 Angust 10 

Dunzenoptera . . . . . . . . . . . . . . .  54% 90% 
O ~ t l ~ o p t e r a  . . . . . . . . . . . . . . . . .  100% 100% 
Coleoptera . . . . . . . . . . . . . . . . .  23 % 54% 
Hemiptera . . . . . . . . . . . . . . . . .  15% . . . .  
Hornoptera . . . . . . . . . . . . . . . . .  15% . . . .  

. . . .  Diptera . . . . . . . . . . . . . . . . . . . .  15 % 
Larvae . . . . . . . . . . . . . . . . . . . .  15% . . . .  

Third, altliongli similar foocl occurs on two habitats on or 
about the same date, the same species do not inhabit the two 
habitats as miglit be expected if foocl were a primary distri- 
bntional factor. Table V shows that, in spite of the presence 
of similar food on two habitats, the two species of lizards noted 
clo iiot inhabit both areas. 

TABLE V 

Sceloporus 8. graciostrs 
Food V e ~ b a s c u n ~  Association 

August 11 

. . . . . . . . . . .  H y ~ t ~ e t ~ o p t e r a  8170 
. . . . . . . . . . . . .  Ortkoptera 94% 

Coleoptera . . . . . . . . . . . . . .  3770 
He?~~ip tc ra  . . . . . . . . . . . . .  1370 
Ro~t~op le ra  . . . . . . . . . . . . .  . . . .  

. . . . . . . . . . .  Miscellaneous 31% 

Uta s. stansbta'iana 
Cedar Mountail1 

August 6-8 
- 

85% 
77% 
39% 
15% 
4 % 

12% 
I 

The fourth factor entering into the cliscussioa of food, 
namely that  adults and juveniles do not feecl upon the sanie 
insects, is readily seen from Table Vt. The specimens of Utcc 
s. stansDwicc?~a were all taken on Cedar Mountain August 6-8. 

These data seen1 to indicate a mecliai~ical selection, that is, 
tllc juveniles are unable to  cope with the larger insects ancl 
must necessarily confine their diet to smaller forms. 

From the meager data presented it appears evident that 
the assumptions neerssitsted in consideriilg foocl a priniar- 
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TABLE VI  

Food Adul t s  Juveniles 
-- 

Vy,r)xenopte~u . . . . . . . . . . . . . . .  85% 85% 
Orthoptera . . . . . . . . . . . . . . . . .  7770  . . . .  
Coleopte~a  . . . . . . . . . . . . . . . . . .  39% 85 70 
ZIem%ptera . . . . . . . . . . . . . . . . . .  15% 8% 
V o , m o p t e ~ a  . . . . . . . . . . . . . . . . .  4 % 15 % 
Arachnids . . . . . . . . . . . . . . . . . .  . . . .  29 % 
Miscellaneous . . . . . . . . . . . . . . .  12% 8 % 

clistributional factor are false, ancl, as a result, there is no 
alternative but to believe that food, granted its presence in  
any form, plays little or no basic par t  in saurian ecology. 

Enemies.-That enemies play an  important par t  in saurian 
distribution caniiot be doubted clespite the lack of conclusive 
evidence. Hawks, snalres, parasites, and other lizards are 
probably the greatest enemies of the smaller forms, but I do 
not believe that these enemies can explain the presence of cer- 
tain forms or can further account for the absol~ite absence of 
others. For  instance, the absence of Uta  s. sta.nsbze-iana on 
the Verbusczcm association might possibly be attributed to the 
presence of numerous hawks ; but the almost identical size ancl 
appearance of Uta  s. stansbz~t-iana and Sce lopo~as  g. gracioszu 
malres i t  almost inconceivable that a hawk or a snake could 
clifferentiate between the two. As to cannibalism among liz- 
ards, I have found only one instance of this in a total of about 
800 stomach examinations. I have no doubt, liotvever, that 
in other areas caniiibalism in Cro tap l~y t s~s  frequently occurs, 
as i t  has been noted by numerous worlrers. Parasites (the 
round wornis and flat 11-orms) are absent in lizarcls from this 
region, but 1 have found the forriier in lizard stomachs from 
other areas. Nothing is 1~11owii of the micro-parasitic fauna 
wllich they may contain. 

Life History.-It is interesting to note that the life history 
of lizarcls mnst nrcessarily be related to their distribution 
within very small limits clnring certain periods of the year. 



Uta  s. stansbzcviann on the sand-lava occupies the lava almost 
exclnsivelj-. The f e ~ r  specilllens taken on the sand were 
juveniles of that year. I t  appears that the feinales probably 
leave the lava and go on the sand to deposit their eggs, after 
~ ~ h i c h  they return to the lava. The young hatch on the sand 
and presumably later seek the lava. This same condition was 
noted on the Tabernacle lava flow, the yonag utas not infre- 
quently Tirere found 011 the ash beds rather thaa on the lava. I t  
is possible that a short seasonal migration may occur among 
the adults, and that the peculiar distribution of newly-l~atclled 
young is not always indicative of the distribution of adults. 

Coloi~izatioa.--The factor of colonizatioi~, perhaps, adcls 
inore confusion to the distribution of the sanrian fauna than 
any of the others. Despite the fact that a certain lizard is re- 
stricted to a definite type of habitat i t  does necessarily fol- 
low that it will occupy every suitable habitat. For instance, 
the distribution of 8ce lopo~zcs  g. graciosus is one of the most 
perplexing problems with reference to the saurian fauna of 
the region under discussion; it seems to be governed by no 
definite set of factors. Apparently i t  occupies any variety 
of loose soil. It is probably the most plastic form of the 
species collected. I t  is, moreover, quite possible that this liz- 
arc1 can inhabit practically all the habitats in the area, but 
has thus far  only colonized the several areas upon which i t  
nras tal<en. This forin seems to inllabit the areas closest to 
the mountains, that is, the area above the old glacial lake. 
From here i t  is spreading out on the now dry lake bottom, 
but thus far has not extended out on the desert to any great 
extent. The same principle of spreading may also be applied 
to C v o t a p h y t z ~ s  wisl ixeni i  and Cqzenzidop3zo~zcs t. tessellatus, 
but the greater pox-ers of locomotion and their restriction to 
definite habitats have enabled them to spread well out on the 
desert, where they inhabit the areas best suited to their ex- 
istence. The abnndance of certain forms in disconnected 
patches instead of a continuous distribution is probably the 
result of colonization brought about by special causes. 
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SUMMATION O F  ~ I S T R I B U ~ ~ I O N A L  FACTORS 
Having discussec! the major factors resulting in the distri- 

butional sclieme of the several forms, it is not out of place to 
sum up these factors as related to each of the various species 
~vithin the Fillmore region. 

1. Crotapl~ytzcs  collaris baileyi (Stejneger) 

This species evidently is limited to very ruggecl. roclry areas 
such as are presented by the Ice Spring lava field. Its ab- 
sence on the Tabernacle field is possibly owing to the factor 
of colonization, a i d  i t  may possibly spread to this habitat 
some time in the future. I believe, however, that the Taber- 
nacle field because of its less rugged nature has not presented 
a suitable habitat for this form. 

2. C r o t n p h y t z ~ s  wislizenii Baircl ancl Girard 

The fine soils seem to be the coiltrolling factor in the clis- 
tribution of this species. Although i t  may occupy the same 
niche as Cnenzidophorzcs t .  tessellatzcs, I believe that it is prob- 
ably better able to exist on the looser soils, such as drifting 
sands, whereas Cnemidophorzrs is restricted to the harder- 
packed areas. 

3. U t a  stansbzcriana s tansbzc~ia~za  (Baird and Girard) 

Except cluring certain stages of its life history, this form 
seems to be a coarse soil species of the drier areas. I t  is abun- 
dant wherever boulder clay and rock outcrops are present. 'It 
is a species similar in its choice of habitat to Sceloporz~s elon- 
gatzcs and Crotaplzytzcs c. baileyi,  but far  more plastic. It 
apparently shuns water. 

4. S c e l o p o ~ z ~ s  elonyatzcs ~te jnege r  

This species is an inhabitant of comparatively smooth rocky 
areas such as broacl outcrops of roclr. I t  differs from Crota-  
phytzcs c. baileyi in that it does not seen1 to occupy a very 
rugged area such as is presented by the Ice Spring lava field. 



5. Sceloporlcs gvaciosus gvacioslu (Baird and Girard) 
This snlall lizard is apparently the most plastic form taken 

in the area. I t  is a loose soil species inhabiting boulder clay 
and sandy areas. Sheer rock outcrops and lava areas of bar- 
ren rocli clo not form a suitable habitat. I t  probably can in- 
habit any region in ~vhich U t a  s. s t a n s b q ~ ~ i a n a  and Cvotaplzy- 
f u s  wislixenii can live. Its discontinuous distribution in the 
area call be explained only by assuming that patchy coloniza- 
tion has taken place and that sollietime in the future i t  will 
spread tlironghont the region. 

6. Phrynoso~na dozcglassii o~natissi$?z?~nz (Girard) 

From the data at  lland this species seems to occupy the 
~nountains and foothills alone mith little referelice to soil or 
other factors. I have taliell it a t  elevations of 9000 feet in 
the Palivant Mon~itaiiis. 

7.  Pkvynoso~?za p la fy?~hinos  Girard 
As coiitrasted mith Phrynoso~na  d. o ~ n a t i s s i n ~ z ~ w ~ ,  this 

species is restricted to the valley floor ; it was not founcl either 
on the foothills or on the mountains proper. I t  seems to have 
110 choice of habitat n~ithin the valley, except that it is most 
abundant in areas inhabited by U t a  s. sfansbzcviana. 

8.  C~zen~idoplzo~~tcs  fessellafus tessellatzis (Say) 
Lilie Cvotapl~tjfzcs wislinenii this forin is an inhabitant of 

fine soils only, but nillike that species, which is not uncommon 
on the loose sands, it appears to be limited to the harder- 
paclied areas. 

9. Ez~llzeces ski l tonianz~s (Baird and Girard) 
This species is probably nornially restricted to the \iroocled 

slopes of the comparatively hulllid mountain regions. Its 
occurrence along Cliallc Creek on the desert indicates that it 
is closely bouncl to moist areas. 

Certain of the above forms seein rather closely bound to 
defiiiite habitat types, but there is uiidonbteclly some plastic- 
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ity preseiit which enables the various species to exist in areas 
-vvhich do not offer the acme of their llabitat preference. 
Cnenzidop7zorzcs t. tessellatzu, mrhile apparently restricted 
largely to  sandy areas, will under adverse conditions occupy 
an  inferior area. For  instance oil the east sicle of the Ice 
Spring lava field, i t  was present on the ash beds, which are 
probably less advaiitageous to  its life than are sandy areas. 
Nevertheless, in  the absence of sand, it chooses to occupy tlie 
as11 beds i n  preference tor the rugged lava immediately adja- 
cent. Thus each little ash island present in  the center of the 
surrouacling lava supports a colony of Cnenzidophorz~s. The 
very definite restriction of certain species to certain habitats 
on White Mountain ancl on the Tabernacle lava fielcl sho~rs  
further that there is a definite choice of habitat among liz- 
arcls. As has been noted, in  the absence of the best habitat, 
the form .i?lill occupy that  area closest in  character to its 
favorite Iiaunt. Ifre may refer to this phenomenoii as the 
principle of forced selectiorz of habitat .  

This principle may be illustrated with a series of tables i11 
whicli are present habitats I-IV i11 an increasing series with 
reference to a single factor, sue11 as soil, and  by the use of 
species A-D each best suited to the habitat as shown below: 
-- 

Habitats . . . . . . . .  I I1 I11 I V  
Forms . . . . . . . . . .  A B C D 

If  Habitat I is removed, the following combination may 
result : 

- 

. . . . . . . .  Habitats I1 111 u I V  
Forills . . . . . . . . . .  A B  C D 

I f  Habitat I1 is removed, i t  is not tullikely tha t  the plas- 
ticity of species A will be forced too f a r  a i d  the llabitat 
preseiit will be too unfavorable to allow this species to exist. 
As a result, the following niight exist: 



- 

Habitats . . . . . . . .  111 I V  
Forms . . . . . . . . . .  B C D 

It is evident that the plasticity of certain forills may ac- 
count for their presence in areas 117hich superficially ~ ~ o u l d  
seem too poorly fitted to the species. F~~r thermore ,  by the 
application of this principle i t  is possible to explain the dis- 
tribution of a species which a t  first glailce might appear illog- 
ical and without any governing laws. 

The occurrence of relict forms preseiits another interesting 
oion. phenomenon of saurian distribution in the Fillmore reg' 

Although of little significant valne, i t  is interesting to note 
the conditions within a changing environment. The area 
presenting this sitnation is the sand-covered lava on the west 
and southwest sides of the Ice Spring lava field. Apparently 
the lava was the first habitat and was probably occnpied by 
Crotaphytus c .  baileyi and U t a  s. stansbzcriana. The sand 
flats at  the same time probably supported Cnenzidophorzcs t .  
tessellatzcs ancl Crotaphytzcs wislizenii. As time advanced the 
southwest 'i'irind gradually carried sand over the lava, al- 
thougli the lava remained the dominant feature. During this 
period the lava mas probably occupied by Crotaphytzcs c. 
baileyi and U t a  s. stansblcriana, while a few specimens of 
Cnenzidopl~orzu t. tessellatzcs and Crotaphytus wislizenii lived 
on the larger sandy patches. The third stage of the develop- 
ment is present today. Under this condition the amount of 
sand has increased ~ul t i l  i t  is dominant, and the lava is a sec- 
ondary habitat. Conditions are such that Crotaphytus e. 
baileyi has disappeared, but U t a  s. stansbzcriaila still remains 
on the few small bits of lava and represents a relict form. 
Cro taphy tw  wislizenii and Cnenzidophorz~s t .  tessellatus have 
taken possession of the sand area at  the present time. The 
fourth and final stnge of the series will undoubtedly see the 
complete disappearailce of the lava and its inhabitants, while 
the sand flat and its fauna will alone be present. 
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SUMn4ARTT 
1. The present study is basecl oil collectio~zs of field data 

and specinieils secured duriilg the s~uiiimer of 1931 near Fill- 
more, Utah. 

2. The Pahvaiit Valley lies a t  an  elevation of about 5100 
feet ill southmesterii Utah and is iilacle up  of glacial Lake 
Bonneville bottom. 

3. Twenty-two separate habitats were studied slid iziile dif- 
ferent species of lizards were collected on them. 

4. Nuiiierous factors enter illto the distributioa of the sev- 
eral fornzs; of these soil morphology, moisture, and coloiziza- 
tion seen1 to be the most iiiiportaat factors conceri~ecl with 
satlrian distribntioiz. 

5. Lizards, although appareiztly closely associatecl witli cer- 
tain habitats, are plastic ailcl may exist on less favorable habi- 
tats, choosiizg the iiiore favorable; this choice iiiay be terniecl 
forced selection of habitat.  



PLATE I 
FIG. 1.-A~tenzis~a Associatioil slio\ving tlie conditioiis existing on the 

gravel a i d  transition flats. The Ice Spring Craters lie i n  the baclc- 
ground. 

FIG. 2.-The A~lemis ia  sand flats. The great  abundance of rabbit  
brush i s  not typical, but  tlie view sho~vs the open coilditions of vegeta- 
tion present. 





PLATE I1 

FIG. ~. -V~Y~CISC?MIZ Association aloug Cllallr Creek. This habitat  
occupies only the very narrow strip along the creelr ~ v l ~ i c h  appears darker 
owing to the presence of grass. The typical gravel flats occupy the 
background. 

FIG. 2.-A vic~v across the J z ~ ~ ~ i p e ~ l i s  Association. Although this pie- 
ture ~ v a s  not taken a t  Fillmore, i t  represents the eollditions of vegetation 
csistiug there. 



TJTZARDS OF' TIIE ~ ~ I D D L E  PATTTAST V A L L E Y  PLATE 11 



PLATE I11 

FIG. 1.-A view across the sand dunes. The dunes proper are present 
i n  the left  background, and the inore heavily ~ e g e t a t e d  interdunal areas 
appear i n  the right baclrground. 

FIG. 2.-The lava on the Ice Spring Field. Note the very rugged 
conditioli completely devoid of vegetation. 






