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RANGE MANAGEMENT 

Influence of Pocket Gophers on Seeded ‘* 
Mountain Range in Utah 

ODELL JULANDER, JESSOP B. LOW, AND 
OWEN W. MORRIS 

Range Conservationist, Intermountain Forest and Range 
Experiment Station, Forest Service, U. S. Department of 
Agriculture, Ogden, Utah; Leader, Utah Cooperative 
Wildlife Research Unit, Logan Utah; and District Agent, 
Predator and Rodent Control, U. S. Fish and Wildlife 
Service, Salt Lake City, Utah. 

Large areas of high-mountain 
range in the Intermountain West 
are depleted and need seeding to 
forage species. Many of these 
areas, particularly the open 
parklands, are heavily populated 
with pocket gophers (Thomomys 
talpoides). Failures in seeding 
high-mountain parklands to 
grass and the failure of seeded 
stands to “hold” have been fre- 
quent. Since high populations of 
pocket gophers have often been 
associated with these failures, 
gophers were suspected as a pos- 
sible cause. 

The Monte Cristo area of the 
Cache National Forest in north- 
ern Utah is an example of such 
high-mountain, gopher-infested 
range. For several years stock- 
men and forest officers had been 
seeking a solution to problems re- 
lated to establishment and main- 
tenance of a successful stand of 
grass. The influence of pocket 
gophers on a grass seeding in 
this area was studied from 1952 
through 1957. The techniques of 
this study and the information 
gained from it are presented 
here. 

Cooperating in the study were: 
Nick Chournos, sheepman, who 
provided the land, constructed 
and maintained fences, and paid 
the cost of reseeding; U. S. Fish 
and Wildlife Service, Branch of 
Predator and Rodent Control, 
which controlled gophers on the 
study area throughout the ex- 
periment; Utah Wildlife Re- 
search Unit, which was respon- 
sible for studies of relative 
gopher populations; Intermoun- 
tain Forest and Range Experi- 
ment Station, U. S. Forest Serv- 
ice, which was responsible for 
vegetative studies; Cache Na- 
tional Forest, U. S. Forest Serv- 
ice, which assisted in the seed- 
ing and in collecting data. 

Previous Work 

Considerable study has been 
made of the life history, feeding 
habits, and control of pocket 
gophers. A few investigators 
have reported the effects of 
gophers on native range (Moore 
and Reid, 1951; Ellison and 
Aldous, 1952; and Branson and 
Payne, 1958). But to our knowl- 
edge the only reported study 
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dealing specifically with effects 
of pocket gophers on seeded 
range is by Garrison and Moore 
(1956). They found that “old- 
drill-row plants in 9- to ll-year- 
old plantings of crested wheat- 
grass were not greatly affected 
by current gopher burrowing 
and feeding. Establishment of 
natural reproduction between 
drill rows, however, was defi- 
nitely impaired.” In new plant- 
ings they found some differ- 
ences between species in sus- 
ceptibility to gopher damage, 
and they recommended using 
rhizomatous wheatgrasses, deep 
plowing to destroy broad-leaved 
herbs, and moderate gopher con- 
trol for the first few seasons. 

Study Areas 

Two areas, each approximate- 
ly 3 acres, separated by a %-mile 
strip of spruce-fir timber, were 
selected for study; one to be 
gopher-infested, the other go- 
pher-controlled. These areas 
were similar typical overgrazed 
flats covered by a dense stand of 
tarweed (Madia glomerata), col- 
lomia (Collomia Zineurifoliu), and 
other annuals. Interspersed with 
these annuals was an occasional 
perennial plant of geranium 
(Geranium richardsoni), butter- 
weed groundsel (Senecio serru), 
and others. Corm- or bulbous- 
rooted ephemeral forbs (Cluy- 
toniu Zunceolutu, Lithop hrugmu 
teneZZu, and Orogeniu Zineuri- 
foliu) were common and well 
distributed throughout both 
areas. Grasses were very scarce. 

Both areas were heavily in- 
fested with pocket gophers at 
the start of the study. Other 
small mammals, chiefly meadow 
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FIGURE 1. Differences in production of grass between gopher-controlled plots (left) and uncontrolled plots (right) one year after seeding. 

mice (Microtus montanus) and 
whitefooted mice (Peromyscus 
spp.), live in the same general 
area with the gophers. These 
mice may be closely associated 
with the gophers in that the go- 
phers’ tunnels may furnish pro- 
tection and possibly stored food 
for the mice. Although this study 
was aimed primarily at gophers, 
control of the gophers with 
“1080” poisoned grain undoubt- 
edly affected the population of 
other small rodents. However, 
since gophers were very abun- 
dant on the uncontrolled area 
and the different types of dam- 
age observed were clearly asso- 
ciated with gopher signs, the ef- 
fects reported herein are pri- 
marily related to gophers. 

Soils on the two areas are 
similar. They are deep, very fine 
sandy loams from red sandstone 
parent material. Two color 
phases (brown and gray) of the 
same soil type are represented 
on both areas. Each has a pH of 
about 7, and the productive ca- 
pacities of the two areas ap- 
peared to be about equal. Con- 
siderable topsoil has been lost 
and a noticeable characteristic of 
these soils is that their surfaces, 
when bared of cover, tend to 
crust over and become somewhat 
resistant to water infiltration. 
Gentle slopes characterized both 
areas. However, part of the go- 
pher-controlled area was steeper 

and erosion was more evident 
before seeding and a year or so 
afterward. 

Treatments and Methods 

Both areas were seeded to 
grass July 1, 1952, by duckfoot 
cultivation, followed by broad- 
cast seeding and harrowing. The 
duckfoot cultivator killed prac- 
tically all of the tarweed and 
other annuals, and by August 30 
an excellent stand of grass seed- 
lings occupied both areas. In- 
cluded in the grass mixture were 
timothy (Phleum pratense), or- 
chardgrass (Dactylis glomerata), 
tall oatgrass (Arrhenatherum 
elatius), and smooth brome 
(Bromus inermis). Abundance of 
species in the stand was approxi- 
mately in the order listed, with 
timothy the most abundant and 

Table 1. Stand and yields of grass 
gopher cxmfrol 

smooth brome very scarce. Both 
areas were protected from graz- 
ing. On one area gophers were 
closely controlled each year; on 
the other they were not con- 
trolled. 

Gopher control was accomp- 
lished by poisoning. Oats treated 
with “1080” were inserted in all 
active runways as early in the 
season as possible (July 1-15) ; 
retreatment and trapping were 
used as new mounds occurred 
during the summer. 

Stand index records were 
taken the fall after planting and 
in early summer each year 
thereafter on six lOO-ft. transects 
located at random within each 
area. The measure of stand in- 
dex was the presence of grasses 
on %-sq.-ft. plots. Square-foot 
plots, divided into quarters, were 

on seeded range with and without 

1952 1953 1954 1955 1956 1957 Average 

Stand index 
(plant occurrence on 
1/4-sq.-ft. plots) _ _ _ - - Percent - - - - - 

Gophers controlled 80 71 91 96 98 89 87.5 
Gophers uncontrolled 70 33 30 61 43 16 42.2 

Yield 
(per acre, air-dry) _ - _ _ - Pounds - - - - - 

Gray soil 
Gophers controlled __.. 1,495 572 1,309 1,686 1,290 1,270 
Gophers uncontrolled ___. 968 294 700 539 175 535 

Brown soil 
Gophers controlled ___. 1,193 329 1,100 1,685 1,292 1,120 
Gophers uncontrolled ___. 391 85 105 239 50 174 -- 
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taken at 2-ft. intervals along the 
transects. Presence of bulbous- 
or corm-rooted forbs, tarweed, 
and perennial forbs was recorded 
by 1-sq.-ft. plots. Forage yield 
was estimated on 9.6-sq.-ft. plots 
in the fall of 1953 and each fall 
thereafter. Samples consisted of 
three lo-plot transects randomly 
located within each of the two 
soil color phases on each area. 
Clipping and weighing of herb- 
age was used to train in esti- 
mating forage and to check and 
supplement the weight es t i- 
mates. In this way forage pro- 
duction from each soil phase 
could be compared for the two 
areas. 

Relative gopher populations 
and activities were measured by 
counting current mounds on fifty 
O.l-acre plots located mechanical- 
ly throughout each area; also by 
recording presence of winter 
casts on the square-foot vegeta- 
tion plots. 

Results 

Both gopher-infested and go- 
pher-controlled areas had excel- 
lent initial stands of seedlings in 
the fall of 1952 (Table 1). At that 
time, some damage to seedlings 
was noted on the uncontrolled 
area, and a slight difference in 
grass stands between gopher- 
controlled and uncontrolled 
areas was indicated. However, 
gophers were active on only part 
of the uncontrolled area the first 
year, and the differences be- 
tween areas were not statistical- 
ly signif icant. 

Some mortality of seedlings 
occurred late in the fall of 1952 
following a very severe drought 
-one of the driest autumns on 
record in Utah. This drought is 
believed to have been largely 
responsible for the drop in grass 
stand index the following sum- 
mer (1953) on the gopher-con- 
trolled area, and also for part of 
the reduction on the uncon- 
trolled area. A good cover of 
grass was regained on the go- 
pher-controlled area in 1954 and 
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continued through 1957. The 
slight drop in stand index in 
1957 probably reflects a slight 
decrease in plant numbers rather 
than in ground cover. The size 
of the grass clumps and the grass 
stand over the entire gopher- 
controlled area increased stead- 
ily from 1953 through 1956, and 
the stand appeared to be very 
good in 1957. 

Differences in grass stand in- 
dex between gopher-controlled 
and uncontrolled areas from 1953 
to 1957 (Table 1) were due pri- 
marily to gopher activity. Other 
small rodents may have de- 
stroyed some grass, but no such 
effects of their presence were 
noticeable. No indications of 
dense populations of small ro- 
dents were observable at any 
time during this study. Index 
values show that more than half 
of the grass seedlings on the un- 
controlled area were lost during 
the first year following seeding. 
The marked increase on this 
area in 1955 resulted from an ex- 
ceptionally good seedling crop in 
the fall of 1954. However, this 
crop of seedlings was short- 
lived, and by 1957 the grass 
cover over the uncontrolled area 

was generally very poor. Differ- 
ences in a stand index based on 
seeded species only would be 
even greater-82 percent for the 
controlled area and only 4 per- 
cent for the uncontrolled. Two 
native grasses, slender wheat- 
grass (Agropyron trachycaulum) 
and mountain brome (Bromus 
carinatus), made up the re- 
mainder. They are apparently 
less susceptible to pocket gopher 
damage than the seeded species. 

Tarweed began reinvasion of 
the uncontrolled area in 1953, 
and by 1957 it was found on 89 
percent of the 1-sq.-ft. plots. A 
small amount of tarweed ap- 
peared on plots in the controlled 
area in 1953, but disappeared by 
1957. 

Grass Production 

Striking differences in grass 
yields on gopher-controlled and 
uncontrolled areas from 1953 
through 1957 show the damage 
done by gophers (Table 1 and 
Figure 1). Yield differences be- 
tween years on the gopher-con- 
trolled areas are attributed large- 
ly to variation in growing condi- 
tions. Grass grew poorly in 1954 
because of a cold late spring and 

FIGURE 2. Winter casts (narrow, elongated, light-colored deposits) and summer mounds 
(fresh piles of darker loose dirt) indicate abundance of gophers on uncontrolled area. 
Winter casts harden and partially seal soil against water infiltration; they also interfere 
with emergence .of seedlings and small plants. 
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a severe frost on July 24. How- 
ever, this was a good year for 
seedling survival. Growing con- 
ditions were highly favorable in 
1956, and intermediate in other 
years. 

Volume of grass produced on 
the brown soil of the controlled 
area was somewhat less than 
that produced on the gray soil 
for the first 3 years because of 
slower establishment of the 
grass stand. By 1956 the grass 
stands had about the.same dens- 
ity and produced about equally, 
indicating that the gray and 
brown soil phases were similar 
in productive capacity. 

Gophers reduced forage yields 
more on areas of brown soil than 
of gray soil. They invaded the 
brown soil sooner after seeding 
and were more plentiful there 
for the first 2 years. Gophers in- 
vaded this soil heavily during 
the fall and winter of 1952, and 
their population remained high 
through 1957. Gophers were 
noticeably fewer on the gray 
soil in 1952 and 1953 but they 
increased thereafter until popu- 
lations on much of the gray soil 
appeared equal to those on the 
brown soil. A few spots on the 
gray soil were not invaded heav- 
ily until 1954, and grass injury 
on these spots trailed behind that 
in the heavily invaded portions 
throughout the study. For the 
5-year period grass yields on the 
gopher-controlled area were 2.4 
times as much on the gray soil, 
and 6.4 times as much on the 
brown soil as on the uncon- 
trolled area. 

Table 2. Effectiveness of pocket gopher control as indicated by mounds 
and winier casts. 

1952 1953 1954 1955 1956 Average 

Mounds per acre _ _ _ _ _ _ Number - - - - - - 
Gophers controlled 8 96 94 24 120 68 
Gophers uncontrolled 125 494 1,622 259 3,922 1,284 

Winter casts _ - _ _ - Percent - - - - - 
(occurrence on 
1-sq.-ft. plots) 

Gophers controlled -... 3 8 4 1 4 
Gophers uncontrolled ____ 71 79 87 96 83 - 

Gopher Mounds and Casts 

Mound numbers and winter 
casts were the best usable in- 
dexes we have of the relative 
sizes of gopher populations on 
gopher-controlled and uncon- 
trolled areas (Table 2 and Figure 
2). The mound counts do not ac- 
curately measure differences in 
populations between years be- 
cause the counts were made at 
different dates and under differ- 
ent weather conditions. The 1955 
mound count was made in early 
summer, while the other counts 
were made in September. How- 
ever, numbers of mounds and 
occurrence of winter casts be- 
tween gopher-controlled and un- 
controlled areas are believed to 
indicate relative gopher popula- 
tions reliably because they were 
made at the same time on all 
areas. 

There was an average of 19 
times as many mounds on the 
uncontrolled area as on the con- 
trolled area during the period 
of study (Table 2). Furthermore, 
mounds on the controlled area 
represent a shorter period of 
gopher activity than those on 

the uncontrolled area, because 
gophers on the controlled area 
were trapped or poisoned soon 
after activity was noticed. Few 
gophers wintered on this area, 
as indicated by the even greater 
difference in winter casts than 
in mounds between controlled 
and uncontrolled areas. Much of 
the damage to grass seems to 
occur when casts are formed, 
and casts are more destructive 
to seedlings than mounds are. 
Hence it appears that presence 
of casts is more closely corre- 
lated with damage to grass than 
with presence of mounds in the 
area studied. Thus the occur- 
rence of winter casts on only 1 
to 8 percent of the plots on the 
controlled area, as compared to 
71 to 96 percent on the uncon- 
trolled area, represents a great 
difference in gopher influence 
and reflects very successful go- 
pher control. 

Soil Moisture 

A deleterious effect of gopher 
activity on soil moisture is shown 
in Table 3. In 1953, while digging 
samples of gopher foods on the 
uncontrolled area, it was noted 
that there was more compaction 
of soil and less soil moisture on 
areas heavily covered with win- 
ter casts than on cast-free areas. 
That fall, after about 1 month of 
dry weather, soil-moisture sam- 
ples were taken at 2- to 6-inch 
depths on areas of heavy cast 
occurrence and on cast-free 
areas. Higher soil-moisture per- 
centages in cast-free areas were 
evident for both gray and brown 

Table 3. Percenfages of moisfurel affer drought and affer rain in relation 
to gopher acfivify. 

_~___~ ~~ ~_~ _~______. ._ 
After drought2 After rain3 --- 

Soil Gophers Gophers Gophers Gophers 
present absent uncontrolled controlled _~__-_--___.-- _~_ ~~ 

Gray 6.33 7.61 11.33 12.63 
Brown 5.49 6.45 7.80 14.43 _._ ~___ 
’ Based on oven-dry weight. 
2 Samples from 2- to g-inch depth in young grass stand after drought period, 

uncontrolled area, fall 1953. 
3 Samples from 0- to S-inch depth after general M-hour rain, summer 1954. 
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soils. The differences, though 
not great, are highly significant 
statistically. If the wilting coef- 
ficient of these soils is assumed 
to be 5 percent, which seems 
reasonable, the differences in 
available soil moisture are con- 
siderable. 

Soil-moisture samples were 
taken again on gopher-controlled 
and uncontrolled areas in the 
summer of 1954 after a general 
%-hour rain of moderate intens- 
ity. Since the rain was general 
and steady over the two adjacent 
areas, the rainfall was believed 
to be the same for both. Highly 
significant differences in per- 
centage of soil moisture were 
found between gopher-controlled 
and uncontrolled areas (Table 3). 
Soil on the gopher-controlled 
area-especially the brown soil 
-had retained much more of the 
rainfall. The chief reason for the 
different percentage of’ moisture 
on the two soils seemed to be 
that gopher casts were most 
plentiful on the brown soil. Also 
the brown soil is heavier than 
the gray; consequently, the go- 
pher casts from brown soil be- 
come harder and appear to seal 
off the exposed soil more tightly. 

The first spring rains tend to 
“melt down” the winter casts, 
and some of the soil spreads out. 
As the casts dry, they become 
very hard and relatively imper- 
vious to infiltration; this is true 
on both gray and brown soil. 
The soil that washes off the casts 
makes the soil near the casts 
somewhat impervious to water. 
This is in contrast to results re- 
ported by Ellison and Aldous 
(1952) on a distinctly different 
soil type on the Wasatch Plateau 
where gopher activity made the 
soil softer and looser. 

Exploratory tests using infil- 
tration cans indicated that water 
infiltration was inversely re- 
lated to the presence of gopher 
casts. Numerous gopher tunnels 
through the first foot of soil may 
also result in additional drying 

FIGURE 3. Pocket gophers eat root crowns 
by undermining. 

during periods of drought. Since 
available moisture often becomes 
a limiting factor in the growth 
of grass and survival of seedlings 
in the late summer and early fall 
in the area studied, this indirect 
effect of gophers is likely very 
important to the establishment 
and productivity of seeded grass 
stands. 

Discussion 

While replications in this 
study are lacking, additional 
studies being made with the 
same grass mixture on a nearby, 
similar area show trends very 
similar to those reported here. 

Pocket gopher population den- 
sities and their influences on 
range evidently vary greatly un- 
der different circumstances. Ef- 
fects differ between seeded and 
native range, and also between 
types of natural range. Ellison 
and Aldous (1952), working with 
native range in central Utah, 
found that “grasses and sedges 
tend to increase where gophers 
are present as compared with 
where they are absent.” But on 
native range in Montana, Bran- 
son and Payne (1958) conclude 
that grasses “detrimentally af- 
fected by gopher activity were: 

and stem bases, and damage other plants 

Idaho fescue, California oatgrass, 
timber oatgrass, prairie wedge- 
scale, and subalpine needle- 
grass.” Mountain bromegrass 
was favored by gophers in the 
latter study but did not occur in 
the former study. Both studies 
showed an increase in slender 
wheatgrass and a decrease in 
common dandelion and western 
yarrow as a result of gopher ac- 
tivity. Moore and Reid (1951) 
found that in Oregon pocket go- 
phers prevented improvement of 
poor-condition mountain mead- 
ows and delayed improvement of 
those in fair condition. 

Not only did soil differences 
influence results in the Monte 
Cristo study, but also the obser- 
vations at Monte Cristo of effects 
of gopher activity on soil condi- 
tions are at variance with those 
reported for central Utah. In 
our study area gopher activity 
made the soil surface harder and 
less pervious, and decreased 
available soil moisture. On the 
other hand, Ellison and Aldous 
(1952) observed the opposite ef- 
fect and postulated that “gophers 
perform a useful function in 
loosening the soil. . . .” 

Effects on seeded range may 
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also be influenced by the species 
used. Although the grasses 
seeded in our study were con- 
sidered the best available at the 
time, there is doubt that they 
will withstand gopher damage 
as well as some others. Garrison 
and Moore (1956) listed tall oat- 
grass as very susceptible to seri- 
ous gopher injury, and rhizom- 
atous wheatgrasses as the least 
damaged. Our observations indi- 
cate that orchardgrass and 
smooth brome are about as sus- 
ceptible to gopher damage as is 
tall oatgrass. 

Observations throughout the 
study have revealed several 
ways in which pocket gophers 
damage seeded stands. Many 
plants undermined by gopher 
tunnels died or were seriously 
weakened. Numerous grass seed- 
lings and other small plants were 
undermined and then pulled 
down into tunnels in the fall, 
presumably for food and nesting 
material. Being covered by 
mounds or casts killed or weak- 
ened additional seedlings and 
small plants. 

The most serious form of dam- 
age to grass by pocket gophers 
was destruction of root crowns 
and stem bases, where much of 
the plants’ food reserve is stored 
(Figure 3). The gophers fed on 
these plant parts under protec- 
tion of snow sometime in winter 
or early spring, for the damage 
was readily evident in early 
spring. Dead remains of large, 
well-established grass c 1 urn p s 
were frequent. They had been 
attacked from both underground 
and from the surface. Surface 
feeding was most noticeable 
when plants grew in rows. Sur- 
face runways about %-inch deep 
and 2 inches wide led from one 
grass clump to the next and usu- 
ally connected to underground 
gopher tunnels. Grass roots in 
the bottom of these runways and 
the detached seed stalks on 

either side revealed the destruc- 
tive process. Signs of this type 
of damage are largely obliterated 
by spring and early summer 
rains. 

The data reported here show 
results of a dense pocket gopher 
population. They indicate that 
for the grass species used and 
areas similar to those studded 
some degree of gopher control is 
essential to establishment and 
maintenance of good seeded 
stands when gopher populations 
are high. The degree of control 
or the density of gopher popula- 
tion that might be tolerated un- 
der various conditions is still not 
well known. Garrison and Moore 
(1956) suggest that a seedbed 
free of broad-leaved herbs and 
planted to rhizomatous wheat- 
grasses would probably need 
only moderate gopher control 
for the first three years, and that 
control costs would be justifiable 
considering the cost of reseeding. 

Summary 
Two typical overgrazed tar- 

weed flats heavily infested with 
pocket gophers were reseeded to 
a mixture of grasses. On one 
area the gophers were closely 
and effectively controlled; on 
the other they were left undis- 
turbed. An excellent stand of 
grass seedlings emerged on both 
areas. Studies from 1952 through 
1957 showed a downward trend 
of grass stands and yields on the 
uncontrolled area and establish- 
ment and maintenance of a full 
grass stand on the controlled 
area. Production of seeded 
grasses from 1953 to 1957 aver- 
aged 355 pounds per acre on the 
uncontrolled area, and 1,195 
pounds per acre on the controlled 
area. Occurrence of grass plants 
on 1/4-sq.-ft. plots remained high 
on the controlled area but 
showed a downward trend on 
the uncontrolled area. 

Pocket gophers damaged 
seeded grass stands on the areas 
studied in the following ways: 
(1) Their winter casts partially 
seal the soil against water infil- 
tration; their tunnels aerate the 
soil and thus aggravate summer 
drought. (2) They undermine 
plants and destroy or weaken 
their roots. (3) They often under- 
mine seedlings and small plants 
and pull them into their tunnels 
for food and nesting materials. 
(4) Their mounds and particu- 
larly their winter casts, cover 
and often kill young plants. (5) 
Under cover of snow in winter 
or early spring they eat or other- 
wise destroy root crowns and 
stem bases of well-established 
grass clumps. This last activity 
accounts for a large share of 
grass destruction on the areas 
studied. 

Some degree of gopher control 
appears necessary for establish- 
ment and maintenance of good 
seeded stands of timothy, or- 
chardgrass, tall oatgrass, and 
smooth bromegrass on depleted 
range having dense populations 
of pocket gophers, such as those 
studied. 
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