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IKTRODUCTICH

In Uteh there are two recognized spacies of pocket
gophers, Thomomys umbrinug usually a2 low valley form and I.

talpoides which inhabits the mountains and high valleys.
Within the state the two species reach the northern and
gouthern limits of their ranges. Their pattern of distribu~
tion exhibitas several areas where the ranges of the two
gpecies are adjacent. One such location is along the wa-
satch Front where the ranges of I. 1. wasatchenais Durrant
and I. u. glbicsudatus Hall come together.

This study was initiated to investigate patterns of
distribution and certain ecological factors which may affect
the distribution of these two species of pocket gophers in
the area adjacent to Hobble Creek Cenyon, Utah Cauﬁty, Utah.
This area (Fig. 3) is near the southern end of the Wasatch
Pront and is representative of those canyons which emerge
from the VWasatch mountains and open onto areas once occupied
by Lake Bonneville.

Taxonomy and Distribution of Pocket
Gophers in the State
The taxonomy of Utah pocket gophers has undergone a

history of confusion and changes. The first account of actual
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specimens of pocket gophers in Utah was made by Elliot Coues
(1875). The specimens were designated as Thomomys talpoides.
He nmentions that specimens from Prove exhlbit such variation
that labeling 1g a matter of indifference and these specimens
were designated as I. talpoides bulbivorous. However, a
paper dated the same year by Coues and Yarrow (1875) uses
the name I, ialpoides umbrinus for specimens from Provo. In
1877 umbrinus was again changed to bulblvorous and the pocket
gophers from southern Utah were deaignated as I. umbrinus
{(Coues, 1877).

Bailey (1915) made a summary of the known information
of the genus Thomomys. He lists only four kimds belonging to
four different species for Utah. The species and approxi-~
mate ranges given are: T. fossor Allen, found in the moun-
taine of eastern and southern Utah; I. uinta Merriam, in
northern Utah; I. ocius Merriam, found in the Green River
Basin northeastern Utah; and I. perpallidus aureus Allen,
found in the desert reglons of southern Utah.

Since 1930 a great deal of work has been done on the
distribution and variation of pocket gophers in Utah. Most
noteworthy of these is "The Poocket Gophers of Utah" by Dur-
rant (1946). Thias work resulted in recognizing only two
specles, I. talpoides and I. bottae. Since 1946 bottae has
been changed to an earlier name, umbrinus (Hoffmeister, 1954),
and Durrant (1955) has described one new subspecies for each
species, T. t. bridgeril and T. u. powelli. The total kinds
of pockst gophers from Utah as presently recognized by Hall
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and Kelson (1959) is T. umbrinus with twenty-five subspecies
and I. talpoldes with twelve subspecies.

The many distinct forme of pocket gophers in the state
are surprising. Some of the factors contributing to this
display of speciation are: The genetic plasticity of pocket
gophers, the varied topography and climate found in Utah and
the faot that both species are at the limite of their ranges.

In the state T. talpoides is found in the central
mountain ranges and high plateaus and in the Uinta Mountains.
East of the Colorade and Green Rivers it is found in the
mountains of HSan Juan and Grand Counties. I. umbrinus typi-
cally inhabits the lower valleys of the state but also occou=
pies the mountains west of the ceniral mountain ranges with
the exception of the Oguirrh Mountains (Durrant, 1952).

The two subspecies under consideration in this paper,
2. t. wasatchenais, and I. u. albicaudatus, were described
as nevw subspecies by Durrant (1946) and Hall (1530) respec-
tively. The approximate range for wasatchensis in the state
is the Wasatch Mountains and neighboring high valleys as far
gouth as Spanish Fork Canyon, Utah County. The range of
albicaudatus is that area between the Great Salt Lake and
the Wasatch Mountains south to the Sevier River in Juab
County and west into Tooele County to the Onaqui and Sheep-
rock HMHountains (Durrant, 1952). In the Hobble Creek area,
Utah County, the ranges of umbrinus and ialpoides are in con-
tact with each other.



Literature Reviewed

Little is known concerning the patterns of distribu-
tion for two species of pocket gophers which live in the
same area. Several accounts of general distribution are
found in the litersture but examples which give some analy-
ges of the ecological factors involved are few.

The greatest development of the family Geomyidae is
found within a narrow belt extending from sea to sea across
the southern end of the table~land of Mexico. This region
is charscterized by diverse ecological conditions which per-
mit seven genera of pocket gophers to live there. Goldman
(1939) indicates that the habitats of the genera are often
in close proximity but apparently there is no intermingling.

In southern Texas Kermerly (1659) investigated the
biological dynamics of contact between the ranges of two
allopatric specles of pocket gophers, Geomys personatus fallax
Merrism and G. bursarius attwateri Merriam., Indurate solle
were thought to constitute the greatest barrier fto dispersal
and interspecific competition was largely responsible for
the separation of the ranges in the area studied,

Hall (1946) concludes that there is no overlapping
in the ranges of the four specles of pocket gophers wvwhich
cccur in Nevada, Two of these are those consldered in this
work. Variatlion in the nature of the soll and conditione
associated with climate were claimed to be regponsible for

the distinct separsation of the species.
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After a rather extensive study of the ecology and dis-
trivution of pocket gophers in Colorado Hansen (1964) con~
cludes that in the regicns of contact betwsen the ranges of
two or more species the ranges may meet and interdigitate
but do not overlap. He states that, "A particular species
may be limited by unfavorable soile relative to their ranges
of soil tolerance, by c¢limatic factors, or by interspecific
competition.”

After a series of trappings Durrant (1952) found T.
talpoldes and I. umbrinus ito be living sympatrioally between
5,000 and 6,000 feet elevation in Rose Canyon on the east
ané Settlement Creek on the west of the Oquirrh Mountains
in Salt Lake County, Utah. He obssrved that in this area
wabrinus occupled the more moist soils and talpoides was
generally found in the dryer, more rocky soils.

Collections made in Utah County by La Munyon and La
Munyon (1949) indicate that the two species, tglpoides and
umbrinus, are in close proximity of each other but no border
or overlap of ranges was established by them.

It was primarily the result of the work Jjust mentioned
and those of Durrant (1946 and 1552) that Hobble Oreek Canyon
and the adjacent areas were chosen as the major area of study

by the author.



METHODS

Fleld collecting took place from the middle of March
until the middle of June, 1963 and 1964 with additional
trapping being done during September and October, 1963.
Iraps were set at least once each week. They were generally
set in the evening and collected the following morning as
this time proved to be the most productive.

Dead trapping was accomplished by the use of Cali~
fornia Gopher Traps. Several attenpts were made to live
trap specimens but only one immature talpoldes was taken in
this manner.

The entire study area was divided into segments to
facilitate the keeping of trapping records and field notes.
There was no consistent pattern as to where traps were set.
Generally they were scattered throughout most of the study
area in freshly dug burrows when these could be found. A48
each specimen was collected the location, soll type and
vegetation were recorded. The place of collection was also
plotted on a map of the study area. This information was
uged to establish different distribution patterns.

Specimens ware brought to the laboratory where all
the skulls and representative skins were prepared and kept

for identification purposes. The reproductive tracts were



excised and records were made of the reproductive stage of
each specimen.

Throughout the study 255 traps were set (not trap
nights) which resulted in the collection of 74 talpoides and
46 umbrinus specimens. Additional specimens from the Brigham
Young University end the University of Utah mammal collections
were used in this study.

The field notes taken have bheen of great assisiance
in the compilation of this paper. Toward the conclusion of
the field work especially, a great deal of time vas spent
walking over the study area and making rather critical notes
on pocket gopher activity, plotting of the vegetation and
making correlations concerning the distribution patterns of

the two species of pocket gophers.



DIFPERUNTIATION OF THE TWO SPECIES

The *two species look very much alike externally. 1In
the Hobble Creek area where it is not always certain which
gpecies will be trapped it was at first necessary to make
determinations by using the morphology of the skulls. After
becoming better acguainted with the two species, distinguish-
ing external characteristics were evident, Of those char-
acteriatice glven by Durrant (1646) and from personal obser~

vation the author found the following to be of most value.

Characteristic

Sphenoidel
fissure

Incisive
foramina

Lambdoidal
suture

Fosterior end
of nasal

wxtension of

premaxilla
rast nasals

Color - back

2. . wasatchensis

absent

anterior to infra-
orbital canal

concave poster-
iorly

emarginate

varies only alight-
1y but distinetly
less than
albicaudatus

uniform brown
mixed with black
(No color varia-
tion with age.)

I+ u. glbicaudatus

present

posterior to infra-
orbital canal

not concave poster-
iorly

straight

gxceeds conslder-
ably that of
wasatchensls
able 1

prominent dark
brown streak down
back with lighter
color over sides
and flanka. (Older
apecimens lighter;
dark streak bve
nearly absent.
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Comparative measurements for adult specimens of the
two species are given in Table 1. Adult status was recog-
nized sccording to criteria given by Hisaw (1924) and Hansen
(1960). The determination of age was made easier since the
majority of apecimens were collected in the spring before
the young were active. The figures show there is a distinct
sexual dimorphism in both species. The males on the average

are larger than the females. Unmbrinus albicaudatus males

are considerably larger than telpoides wasabchensis males.

On the average umbrinus glbicaudatus females are the same

gize as talpoides wasatchensis males. It is interesting to
note that the tail length of both speoies is highly variable.
If the length of the tail is deducted from the total length,
the difference between the maximum and minimum lengths is
generally reduced by half. Apparently the selection pressure
for tall length is not very great.

Table 1 also includes comparabls measurements of type-
locality and topotyps specimens for both species. Talpoides
from the type locality, Midway, Wasateh County, are generally
larger in all ocategories than talpoides from Hobble Cresk,
Utah County. It should be indicsated however thst most of the
variation in total length ie due to the variable length of
the tails. Umbrinus specimens (males) from Hobble Cresk ap-
pear to be larger than the type locality specimens but con-
gidering the body size (minus the tail) the specimens from

Hobtble Creek sre smaller. The females from both localities



TABLY l.~-Comparative measurements for I. i. wasatchensis and I. u. glbicaundatus from
Hobble Creek and type localities. All HWessurementis were made by the author and are
in millimeters. The number preceding each group of specimens designates the number
meagared.

R AR R T R T R R AT o A B s e St e e S e S e st S o pe S
. » ; Length \ Zygo= Length Inter- Ext. of
§§§Z§h Length. of nimd ?ﬁ:;igr matic of orbital  premaxilla

TR R foot ‘ > breadth nasals breadth past nasal
(19) T. t. wasatchemsis 0" 0" Hobble Creek, Utah County

Ave. 207 56 28 31.4 21.6 13.6 7.8 .9

Min. 195 5a 25 29.6 20,0 12.3 6.4 .3

Max. 225 64 30 33.4 24.0 15.0 8.0 1.9

| (9) j;. 1. wasatchensis (70 HMidway, wasatch County |

Ave. 222 68 28 31.6 21.7 13.4 7.1 .1

Min. 204 60 26 27.7 19.0 11.8 6.9 .6

Max. 237 75 31 35.0 25.6 15.4 7.6 2.9

(26) I. t. wasatchensis ¢ 7 Hobble Creek |

Ave. 196 55 27 30,1 20.3 12.9 7.2 .0

Min. 189 45 25 27.5 18.9 11.2 6.8 1

Max. 210 64 29 31.9 21.5 14.2 1.5 1.8

(10) Z. 3. wasatchensis Q ¢ HMidway
Ave. 207 62 27 33,4 20.8 13.2 7.1 1.1
Min. 180 52 23 25.2 19.8 12,7 gﬁg 1*3

Hax. 222 19 30 31.6 22.7 14.0

U1



PABLE 1--~Continued

‘ , Length ‘ LY EO=~ Length Inter~- Ext. of
?gﬁa%h ﬁ?"%ﬁl of hind g‘:gi%g" matic of orbital  premaxilla
& foot Ev! breadth nasals breadth past nasal
(5) 2. u. albicaudatus 0 0 Hobble Creek
Ave. 237 71 30 26.5 26.% 13.9 7.2 3,2
fin, 225 65 28 35,0 25,3 13.2 6.7 2.7
Max., 250 81 33 27 .6 27.4 14.6 7.4 3,7

(5) I. u. albicaudatus 0°0" Provo, Utah County

T.2 3.7
Min. 222 54 29 36.7 26.7 14.4 T.0 3.4
Max. 239 61 31 39.5 27.5 15.5 T3 3.9

(2) T. u. albicaudatus Q¢ ) Hobble Creek
Ave. 207 56 28 33.1 23.0  12.4 7.0 3.0
Hin. 204 55 27 33.1 22.8 12.2 6.9 2.9
Max. 210 56 28 33.1 23.2 12.5 T.D 2.0
(6) L. u. albicaudatus Q0 0 Frovo

Ave,. 210 59 28 35.1 2%.5 12.4 7.2 3.3
Min. 207 54 26 31.8 22.8 11.6 6.9 2.8
Max, 2138 64 30 4.1 24 .2 12.8 T.7 3.7

1
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(Provo and Hobble Creek) are similar in the measurements
taken. The smaller sige of ialpoides from Hobble Creek may
be the result of living in a habitat which does not allow
the growth that is achieved with the more optimum conditions
present in the type locality area. Davis (1938) makes men-
tion of this same trend. He indicates that lees favorable
soils are responsible for the arrested development. However,
it is extremely difficult to make meaningful comparisons be-
tween umbrinus specimens collected from different habitatas.
Within the Provo ares, which is the type locality, specimens
were compared from Ironton, the Bonneville terrace east and
nerth of Provo, Provo City and the area close to Provo Harbor
on Utah Lake. Specimens from each type of habitat were dif-
ferent in average size. They ranged from the largest to the
smalilest in the following order: Provo Harbor, Hobble Creek,
Ircnton, and Bonneville terrace., It is now very evident wvhat
Coues meant vwhen he atated that animals (pocket gophers) from
Provo "exhibit amongz themselves such variations that their

labeling becomes a matter of indifference.” (Coues, 1877)
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DESCRIPTION OF STUDY AREA

The major study area is shown topographically in Pig.
3. The major landmarks are the two canyons which open onto
the valley floor and the distinet terraces of Lake Bonne-
ville. PFig. 1 shows +the Bonneville terrace as it appears
between Hobble Creek and Maple Canyons. This terrace is
extensive enough in two locations that the area has been
cleared and planted into grass or irrigated crope. Along

this terrace are several coves and large gullies which have

Fig. 1. Bonneville terrace. Looking
north from the mouth of Maple Canyon.
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cut down through and open onto the valley floor. Thesge gul-
lies provide exposures which show patterns of distribution
very simlilar to the north and south exposures on the surround~
ing mountainas. The drier environment of the south exposures
allows the sagebrush community to penetrate the mountazin
brugh community to higher elevations than on north exposures.
The mountain brush community is more prominent at lower ele-
vations on the north than on the south exposures. These dif-
ferent exposures also provide s very interesting pattern in
the distribution of talpoides.

¥oet of the soil in the valley and on the terrsces is
a result of alluvial deposits. The soil is generally of a
gandy loam type with variations from a rocky or gravelly
sandy loam to a silt loan.

The aerial photo (Pig. 2) best illustrates the distri-
bution of vegetation. The more obvlious varlations in the
distribution pattern aret (a) The variation due to land
uses; (b) extensions of the sage-grassland community into
higher elevations on south and west exposures than on north
exposures; and, (c) greater density of the mountain brush
community on north exposures ae compared to south exposures.

The author has divided the Hobble Creek area into
egricultural, sage-grassland and mountain brush communities
(Pig. 3). Agricultural land occupies most of the actual
study area. Generally aspeaking all of the land that is not
too steep or rocky has been put under cultivation. The more

rocky solls have be¢en planted to orchards. Scils that are
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Fig. 3. A topographic map of the major study area showing
the distridution of pocket gophers with reapect to typea of
vegetation. The aymbols indicate the places of capture or
where motivity was observed. All specimens collected are
not shown, (Map redrawn from U. 5. Geologic Survey mape-

Springville quadrangle-~-1943)
O Z. u. sibicaudatus ®I.s.
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most free of rocks are used to grow alfselfa, peas, corn and
other grains, or pasturs.

The sage-grassland community usually borders the agri-
cultural land, Ite most abundant vegetation consists of sage-
brush, Artemisia tridentata; small amounts of rabblt brush,

Chrysothamnmus nauseosus; match brush, Gutierrezia sorothrae;

cheat grass, Bromus tectorum, which is very asbundant; blue-

grass, Poa bulbosa; and blue~bunch wheat grass, igropyron

gpicatum. The environment on south and west facing slopes
enables this community to grow to higher elevations than on
north facing slopes (Pig. 2). On those areas which appear
nearly bare, the predominant vegetation 1s cheat grass with
gcattered perennial grasses. FPerennial species are usually
more abundant then the cheat grass on the north facing slopes
among the mountain brush.

Mountain brush and sage-grassland communities are very
much intermixed, This has been indicated in Filg. 3 by rep~
resenting the sage~-grassland all through the mountain brush,
There has been an stienmpt to indicate differences in the
density of mountain brush by having fewer symbols in areas
of lesser density such as south and west facing slopes. No
attempt was made to show the rock outeroeps which are very
evident in this area. The predominant vegetation included
in the mountaln brush community is ocalk, Juercus gambelii;

mourntain mahogany, Cercocarpus montanus; squawbush, Rhus

trilobatas some bitterbrush, Purshis tridentais; and Rocky

fountain maple, Acer grandidentatum. Dox elder, Acer negundg,
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and willows, Salix spp. are present but limited to the areas
adjacent to the stresms. Oak brush is the predominant vege-
tation on north facing slopes. On south facing slopes oak
is less evident than mountain mahogany but both cover less
area than the sage-grassland vegetation.

Because of the slope which varies from 10 - 60% most
of the area occupied by sage-grassland or mountain brush
communities is rather badly eroded. This is especially true

on the south and most weat facing slopes.
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BCOLOGICAL RACTORS AND DISTRIBUTION PATTERNS

Observation and analysis indicate that there are seve
eral rather evident variables in the enviroument which may
be responsible for the distributional pattern shown by the
two species of pocket gophers in the Hobble Creek area.
These are vegetation, land use, soil types, moisture and slope
exposure. Other ecological factors that may be considered
are hybridization and interspecific competition. OSince both
gpecies are approaching limits of their ranges in the Hobble
Creek area, it is unlikely that the entire area would have
characteristice within the phyeioclogical tolerance ranges of
the species. In such an area the critical factors that de-
termine distribution would be more evident than in the center
of the range. In writing thie paper the author hes corre-~
lated the distribution of each species with a particular
ecological factor and the possible effects of each on distri-

vution are discussed.
Vegetation and Land Use

Jince pocket gophers are strictly herbivorous there
is the possibility that the type of vegetation may affect
their distribution. Fig. 3 shows the general distribution

of the two species with respect to vegetation., It indicates
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that all specimens of umbrinus in the Hobble Creek ares wers
taken from agricultural land, This soil is either planted
to alfalfa or had been taken out of alfalfa in the fall of
1963 and planted to grain the next spring. It should be
noted that over a larger arsa umbrinus is not so restricted
to agricultural land since specimens were also collected in
gage~grassland and mountain dbrush communities on and above
the Bonneville terrace east of Provo. Epecimens of irlpoides
are shown to have also been collected from 2ll vegetational
communities,

Bven though orchards occupy approximately one-fifth
of the asgricultural area no specimen of either species was
collected nor was activity observed in an orchard in the
Hobble Creek area. Hather than there being an inhibiting
factor associated with the trees themselves the veriodic
discing and mulching of the soll poesibly keeps the pocket
gophers out of the orchards.

In sage-grassland and mountain brush communities the
only species of pocket gopher found is talpoides. Here ths
specimens are most often found close to, but not in, clumps
of oak brush. There were only two specimens taken from areas
where no vegetation of the mountain dbrush type exists. Seve
eral investigations show that as much as 80-90 percent of
the food of talpeides consists of forbs (Aldous 1945, Tryon
1647, Ward and Keith 1963), Therefore it iz likely that the
greater number of specimens associated with oak brush does

not indicete a preference for this type of vegetation but
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that they are associated more intimately with factors related
to moisture and exposure as well as soil.

In aress occupied by both specles of gophers the vege-
tation is entirely alfalfa. Both species were obsarved to
have removed the alfalfe from around the opening of the bhure
row and cut the stems into pleces one or two inches long.
These pleces were often removed from freshly dug burrows
wnlle traps were being set. There appears to be 2 partioc-
ular preference for nesting materlial shared dy both species
in that all nests observed were constructed of grassa,.

It is unlikely that the variation of the vegetation,
in itself, has any spprecisble effect upon the distribution

of either specles.
Soil Types

General soll types for the Hobble Creek ares were ob-
tained from the U. &, D. A. Seoil Conservation Service. The
number of specimens taken from each soll type is given in

Table 2.

TABLE 2.--Humber of specimens taken from general soll {ypes
in Hobble Creek area, Utah County.

e o - g

So0il type talpoides unbrinus
Stony or stony-sand loam e o
Gravelly or gravelly-sandy loam 3% 2
Deep-dark brown loam (well-drained) 19% T*

311t lomm - -

i - i -

*Gbﬁarvatians made of additional activity.
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The additional activity, indicated by an asterisk, in
Table 2 was judged to be that of talpoides or umbrinusg by the
following criteria. During the winter some pocket gophsers
make tunnels in the snow which are used for runways and as a
depository for excavated soil. When the snow melts several
of these earthen cores can be seen issuing from a common
center. (Fig. 4). These earthen cores are very prominent
in the spring in areas occupied by talpoides. However, in
areas or burrows known to be inhabited by umbrinus earthen
cores were observed to be associated with only one burrow.
This obaservation together with previous trapping records
enabled the author to determine which species was responsible

for the observed activity.

g, 4.--An example of
the earthen cores which
are evidence of the
winter activity of I.
talpoides. This photo
was teken April 4, 1964
in Hobble Creek Canyon.

Distribution according to soil types shows that
umbrinus is usually found in well drained, loamy soils but
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also occurs in gravelly-sandy loam soils. Talpoides occupies

all soil types except s8ilt loam vut iec wore abundant in

1

gravelly or zravellyesandy loam soils. In analyzing the

{,J

soils mores clogely the one soll walch seems to lmhibit the
dietribution of both species of pocket Jophers more ithan any
othar 1g z s8ilt loam soll., This soil die highly plastic, Le=
coming sticky when too wet, and hard and cloddy when Qry
(Lyon and Buckman, 194%). Wherever such a soil exists in
the stuldy area 1t ia void of pocket gophers. There appears
to bhe a tendency for both specieg to occcupy soils whick are

"\

looge~sandy or ravelly loam. (The desiymatiorn "loese' is
usad here as being opposed to the heovy clay or silty soils,)
This 18 especialily evident for umbrinug along the lake ter-
race east and north of Prove. Here their distribution is
gpotity bul wherever gpecilunens are found the soll is of a
loose, 3andy or gravelly loam type. Thig was alsc the finde-
ing of Hayward {1745) ir reference to taipoides. e indicat-
ed that even thoush the soil way be rather rocky it is fre-
guently uaed provided it is loose and not too dry.

Solls such as silty lecam types which are sticky when
wet and Nard when dry mey inhibit the alstribvution of pocket
gophers. In the Hobble Creek ares any such soils are so
Linitad that they are not a problem to the pocket gopliers asg

far as general distribution patterns are concerned,

Molisture and Lxpogure

The overall range of umbrinug in the state receives an
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average precipitation of 6 ~ 15 inches annually. The range
of talpoides receives an average of 17 - 40 inches a year
with some localities in eastern Utash receliving as low as 8
inches. The average precipitation for the Hobble Creek area
is approximately 16 inches annually. (Alter, 1941) It would
seem that in general talpoides occuples more mesic condl-~
tions than does umbrinus.

The most noticeable distribution pattern in the en~
tire study area occurs along the Bonneville terrace between
Hobhle Creek and Maple Canyons (Fig. 1 and 2). Talpoides
is the only speclies cccurring here. As has been previously
mentioned large gullies have cut down through the terrace
leaving north and south exposures which have environments
gimilar to these same exposures on the surrounding mountains.

It is reasonable to assume that on these north ex-
posures there would be a greater amount of available mols-
ture which would remain in the soil for longer periocds of
time than on the south exposures. The greater amount of
aﬁailable moisture results from several factors assocliated
with these north exposures. A greater density of vegetation
decreases the temperature of the soil and acts es a shelter
raducing the amount of evaporation by the wind. The organice
mnatter added to the soll has a great absorptive capacity
and tends to retard the rate as well as the magnitude of run-
off. North exposures do not receive the radiation from the
gsun a8 directly as south facing slopes. This factor also re-

duces the temperature on north exposures which results in
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less water being lost through evaporation and transpiration.
The variation in moisture on the north and south exposures
along the terrace should reveal whether the amount of avail-
able moisture ie a factor affecting or limiting the distri-
bution of talpoides.

It was found that talpoides occurred almost invari-
ably on the north facing slopes along the Bonneville terrace.
Only on twe occasions were specimens found on west and south
slopes. Pointe of capture and/or observation of activity are
plotted on Fig. 5. These data tend to indicate a preference
of talpoides for the more moist conditions.

Only one pocket gopher was taken from the terrace it-
self. This specimen was collected in an irrigated field
just north of Burt Spring Pond (Pig. 5). The fact that tal~
poides occurs in irrigated fields but not on the drier areas
of the terrace also indicates a preference for more moist
conditions, The goil along the terrace is of a uniform type;
i.e., loam or gravelly loan.

The author's observations indicate that a lack of
available molsture in the Hobbhle Creek area is a major factor
inhibiting the distribution of the vegetation and of talpoides
in non-irrigated soils. In irrigated solls where there is
plenty of moisture talpoides appears to find a very favorable
habitat,

It is shown (Fig. 5) that in the Hobble Creek area
umbrinus was collected only in irrigated fielde. In other
parts of Utah Valley, however, this specles occupies the
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more moist soils around Provo Bay as well a8 much driler soils
east and north of Prove on the Bonneville terrace and its
west alopes. 3Being so adaptable it is possible that umbrinus
is less affected in its distribution by the amount of soil
moisture than is falpoides.

Interspecific Relationships
Hybridization

Morphological comparison of talpoides and umbrinus
from Hobble Creek with the type or type-locality specimens
of each species does not indicate that hybridizastion is
ocourring. The comparative measuremsents are given in Table
1. The measurements of each specimen within a species were
similar to each other and no characteristic of one aspecies
was observed to be present in the other. However, it is
realized that morphological evidence alone is insufficient
vhen determining whether interbreeding occurs or not.

Because there is an area where the ranges of the two
species are in actual contact it is theoretically possidle
that interbreeding ocours since the breeding seasons of the
two aspecies overlap. The data given in Fig. 6 and Table 3
ara combined from trapping records for 1963 and 1964. 41l
animals represented were collected at an altitude of 4,500
to 5,200 feet. Ko particular difference in the breeding
geasons was attributed to differences in altitude.

Table 3 gives information on the reproductive period
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Hobble Creek and Maple Canyons

5% Mountain brush
Sage - grassiand
[____1Agncuitural
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: ’ : Confo;ur 'I'nf.rvl.l-- 200 ft. 3
Pig. 5. Thsomd ayr;bola show thg area where the range: of
T. brinu and T. talpoides are in contact. Note
Tha% on %Ea south slde of Hobble Creek % extend
further west than on the north side. The 8 bution of
talpolides along the Bonneville terrace is shown in black.
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of femalea. The avallable data indicate that the breeding
season of female talpoides is from the latter part of April
to the middle of May and from the latter part of Mareh to
the middle of May for umbrinus. The extent of the breeding
seasons was e¢stimated on the basls of information given by
Schramm (1961) who observed that the gestation period of
captlive pocket gophers, I. bottas, was nineteen days.

Pig. 6 shows the seaaonal change which occurs in the
testes of both aspecies., This change was determined by measur-
ing the dissmected testes and then representing their develop~-
ment as a percentage of the total body length. The percent-
ages are averaged for 10 day periods. Hansen (1960) indi-
cates that the maximum size of the testes is reached just
before pocket gophers are sexually active and from this time
to the end of the breeding season they sghow a gradual decline.
The testes of both species had reached their nmaximum slize
prior to March 23 when the first males were collected,

These males were assumed to be sexually active. Males of
both speclies were sexually active at least until the latter
part of May when the testes showed a rapid decrease in sigze.
The male reproductive periocde of the two species are shown
to correlate very closely.

Males of both species are sexually active for a longer
perlod of time than are the females, This increases the
possibility thet interbreeding could occur since femsles
coming into breeding condition early or late could mate with

a sexually active male of either species.



TABLE 3.--RHeproductive periocd for female specimens of I.
talpoides and I. umbrinus in Hobble Creek area.

Reproductive stage talpoides umbrinus
Embryos observed May 2 to May 29 April 3 to Hay 26
First lactating females May 29 May 1

% of body
length
9.0 2 2
7. talpoides
2 _ I. umbrinus

3 @\\
8.0
7.0
6.0 ’%,7&;

Z0 10 20 30 10 20 30 10 20 BSept. 20

March April Hay June

Pig., 6. Graph showing the seasonsl change of the testes
in T. talpoides and T. umbrinus in Hobble Creek area. The
figures on ine left represent the length of the testes as
percentages of the total body length. The number above or
below each point refers to the number of animals averaged
in each group.
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Despite the ranges being in contact and the close
correlation of reproductive periods no specimens were col-
lected which indicated that interbreeding is ocourring. If
interbreeding is occurring and no viable offspring are pro-
duced, interbreeding would be an important factor in distri-
bution patterns since sslection would tend to rid the popu-

lation of those pocket gophers which were interbreeding.
Interspecific Competition

In the irrigated alfalfa field where the ranges of
the two species are in actual contact interspecific compe-
tition appears to be a limiting factor in the distribution
of both species. This can be seen by reference to the plot-
ted trapping records on Fig. 5. On the south side of Hobble
Cresk the only species present is talpoides. Since the area
is not occupied by umbrinus, talpoides has extended its
range to the west further than the map shows. On both sides
of the creek the soil and vegetation are the same. A similar
pattern is evident outside the study ares where umbrinus is
the only species present. In the Hobble Creek area all
gpecimens collected on the Bommeville and Provo terraces
were talpoides. However along the same terraces east and
north of Provo no talpoides are present. With no competi-
tion from talpoides and conditions otherwise favorable
umbrinus has extended its range from the valley up to and
above the Bonneville terrace, This is approximately 400

feet higher slevation than the Hobble Creek area where the
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itwo ranges are in contact.

Miller (1964) investigated the factors of distribution
for the four speclies of pocket gophers in Colorade., In the
southwest part of the state the ranges of iamlpoides and
umbrinug come together in much the same pattern as along the
Wasateh Front in Utah. Vhere conditions were favorable to
both species the presence of talpoides was noted to occur
only where umbrinus was absent. Although he does not eval-
uate the specific factors involved he supposes that inter-
specific competition is important in the distribution of
these pocket gophers.

The genersl distribution pattern of pocket gophers in
the Hobble Creek ares is similar to those described by Miller
(1964). However no actual competition was observed and the
sugzested poassibility that interspecific competition is a
limiting fector in the distribution of hoth species whers

their ranges are in contact is based only on obzervation and

trapping records.
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FUTURE DISTRIBUTION PATTERNS

Durrant (1952) has discussed the possible effects of
Lake Bonneville on pocket gopher distribution. Vhen Lake
Bonneville was in existence italpoides probably occupled the
higher elevations above the level of the lake and umbrinus
ococupied the more arid areas to the west and south. As the
lake receded more area would have become available for range
extension to the west and south than along the steep sastern
shore of the Vasatch Front. This pattern of lake recession
would have made areas such as Provo the last to be inhabited.
As hes been indicated in the Provo area umbrinug specinmens
can be found in nearly every habitat, The high plasticity of
umbrinus tends to indicate that this speciles is living in a
rather new or an unstable environment. Ialpoldes on the
other hand appears to be ratherrmeatricted in the range exten-
sion that took place after lLake Bonneville receded since they
occupy only those areas in Hobble Creek which have the great-
ast amounts of available moisture.

Considering the evidence given within this paper the
author suggezts the following as a possible trend in the
distribution pattern of pocket gophers in Hobble Creek area.
In that area where the ranges of the two species are in cone

tact it appears that the range extension of both species is
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inhibited by interspecific competition. Even though inhibe
ited, umbrinug should extend its range at the expenss of
taipoides. Hiller (1364) states that wherever the iwo species
cecur together that italpeides tends te be displeced to a
higher life zone generally into lese fevorable habitats. He
credits umbrinus as being the better competitor in areas
which are sultable for both species to live. In those areas
which are occupled by only one species the ranges should be
extended. Telpoides however will be limited tc those areas
with the greatest amounts of moisture. Due to its adaptabil-
1ty to soil and molisture conditions umbrinus will undoubtedly

continue to increase its range.
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SUMMARY ARD CONCLUSIONS

This study wae initiated to investigate the distribu-
tion patterms of two species of pocket gophers, Thomomys
talpoides wasatchensis Durrent and I. umbrinus albicaudatus

Hall whose ranges come together in the vicinity of Hobble
Creek Canyon, Utah County, Utah. The effect of certain eco-
logical factoras upon these patterns was considered.

Trapping was accomplished by the use of California
Gopher traps and continued from March until the middle of
June during 1963 and 1964. As each specimen was collected
the area, place of collection, soil, vegetation, and repro-
ductive stage were recorded.

Qutside the Hobble Creek Canyon area specimens of
umbrinus were collected in the vicinity of ¥Yrovo and along
the Lake Bonneville terrace east and north of Provo. Addi-
tional specimens of both species were exonined from the
Brigham Young University and University of Utah mammal col-
lecticns.

Trapping locations were plotted on a map and the pat-
terns of distribution for the two species were then correlat-
ed with the following ecological factors: vegetation and
land use, soil types, moisture and exposure, hybridization

and interspecific competition.
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Both species were collected in all three vegetation
zones: agricultural, sage-grassland and mountain brush.
¥Within the Hobble Creek area umbrinus inhabited only the
agricultural zone but its range extends into the other =zones
outaide of this study area. No vegetation preference is
ghown by either species.

Various soll types do not appear to inhibit the dis-
tribution of either aspecies to any noticeable extent. Both
species however showed a preference for sandy or gravelly
loam solils.

The distribution of talpoides is apparently inhibited
by a lack of available molisture in some portions of the
study area. This 1s especially evident along the Bonneville
terrace where the terrace is interrupted by deep gullies
wvhich eut through and open ontc the valley floor. Ialpoides
wag taken or observed consistently on the north exposures of
these gullies but very seldom on the south or west facing
slopes or on the terrace itself. Umbrinus doss not appear
to be so affected since it occurs on the terrace and lts
west gxpogures to the east and north of Provo.

Morphological examination provided no evidence of the
two speciea interbreeding even though their bresding seasons
coincide and there is a small area where the ranges of the
two species are in contact.

Interspecific competibion appears to bes an inhiditor

to the distribution of both species in the area of range
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contact. However, in those areas not inhabited by umbrinus,
talpoides extends past the area of range contact for a con-
siderable distance. In those areas where umbrinus is the
only occupant its range has been extended from the valley to
the Bonneville terrace, a difference of approximately 400
feet elevation above the area where the ranges of the two
species come together.

It is suggested that due to interspecific competition
there will be little range extension for either aspecies where
the ranges are in contact. In areas inhabited by only one
apecies the ranges should increase with talpoides being lim-
ited to those areas having the greatest amounts of moisture.
Due to 1its great adaptability umbrinus appears to be unin-
hibited in its ability to extend its range except where the

ranges of the two species are in contact.
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ABSTRACT

This study was initiated to investigate the distri-
bution patterns of two species of pocket gophers, Thomomys
umbrinus albicaudatus Hall and I. talpoides wagatchensis
Durrant whose ranges come together in the Hobble Creek aresa,
Utah. 7The effect of certasin ecological factors upon their
distribvution was determined. The ecological factors in-
cluded: vegetation and land use, soll, moisture snd ex-
posure, hybridization and interspecific competition.

Prom morphologlcal examination no interbreeding was
detected even though the breeding seasons of the two species
correspond. A limited area was found where the ranges of
the two species are in contact.

4 lack of available molsture was determined to be a
major factor inhibiting the distribution of talpoides in non-
irrigated soils. Umbrinus is very versatile toward moisture
and does not appear to be affected.

Both species show a preference for sandy or gravelly-
loam soils. Interspecific competition apparently inhibitis
the distribution of both species where the ranges come to-
gether., It is supposed that where only one species occurs
that ranges will continue to be extended with talpoides being

limited to the more moist areas,.
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The other scological factors are of no apparent sig-
nificance to the distribution of either species except as

they relate to the amount of available moisture.
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