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Northern Pocket Gopher
Thomemys wlpoides

Description. ~The northern pocket gopher is a rather small, stocky
animal, its architecture suiting its ecological role as  biological excava-
tion service. Total length is 200 to 230 mm and the sparsely-haired tail
is 50 to 70 mm long. Adulrs weigh abour 120 to 150 grams. Males are
somewhat larger than fomales, especially in cranial dimensions, In our
area, northern pocket gophers are brownish in eolor, grayish to medium
brown on the Esstcrn Slope and darker brown to nearly hlack west
of the Continental Divide. The underparts and tail are paler in calar
than is the back and they are more sparsely furred. The most distine-
tive feature of the animals is their large, yellowish-orange incisors, always
in view because the lips close behind them. The cheekpouches cpen
externally, rather than into the mouth cavity, and they are lined wich
fur. The limbs are short and powerful and the forelimbs arc strongly
clawed. Field Recognition. - Moderate size, short tail; exposed incisors;
shallow burrows marked with ridge of carth, and with conspicuous
entrance mounds,

Distribution and Habitat. -The northern packet gopher is 4« mammal
of the Mountain Weer and the Northern Great Plains. In Calorado this
is mostly an animal of the mountains; other species of pocket gophers
inhabit western valleys and the eastern plains. Northern pocket gophers
oceur throughout Rocky Mountain National Park in open situations
with well-drained soils. Pocket gophers inhabit all open habirar-rypes
in the Park, but reach greatest abundunce in meadows, where perennial
forbs provide a rich food supplv. In ranchlands adjacent to the Park,
hayfields are fuvored habirar. Pocket gophers also occur in grassy parks
and shove timberline. Their burrows are conspicuous in the slpine
tundra along Trail Ridge Raad.

Natural History. --Northera pocket gophers, known simply as “gophers”
ur sumetimes as “moles” (quite incarrectly, because moles are insecti-
vores and do not occur in the mountains of Colorado), sre the most
highly evolved hurrowers in our local fauna. Only tarely arc they seen
above ground. The external cars and the eyes arc greatly reduced,
further adaprations to their digging behavior. Scemingly, no soll is too
tocky, or hard, or shallow for them. J have scen evidence of gophers
burrowing beneath the thin subalpinc sod covering a large, flat rock.
The soil—probably trapped from the wind by pioneer plants—was luss
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than 3 cm deep. The gopher simply pushed its way along between rock
and sod, leaving an arch of wurf overhead. As satisfactory a burrow
might have been built between a livingroom floor and a carpet; the
effect was much the same. The lips purse behind the incisors, so the
mouth can be ciosed while rocks and soil are carried with the teech,
The burrow system of a pocket gopher may be over 150 meters in length,
usually from 10 to 45 cm below the surface. This tepresents the
excavation of nearly 3 tons of soil. Side tunnels and chambers sre filied
with food or feces ur are used for nesting. Excess soil is chrown out
in characteristic loose mounds. Only rarely docs one find en obvious
entrance, because openings are plugged when not in use. Abandoned
burrows are preempred by & variety of animals, including other rodents,
solamnanders, tads, snakes, and insects,

The diet consists exchusively of plant material. During the spring and
summer, foliage and stems are eaten, forbs more than grasses. Vepeta-
tion is clipped at night from around the mound, and it may he stored
in subterranean chambers. During the winter, the animals subsist largely
on rooats, bulbs, or rubers. Some feraging occurs above ground in snow
tunnels, either on the surface of the soil, or in the snowpack itself, In
spring, nest chambers may be built high in the snowpack, because
tunnels in the ground are saturated with roelt-water. Snow tuninels are
packed with sl brought up from below ground. After snowmelt in
spring, these sinucus winter casts (sometimes called "gopher garlands™
or “eskers”)—which are 5 to 10 cm across and may be several incters
in length - are conspicuous features of the mountain landscape. Their
presence suppresses the growth of some plant species and chus influ-
ences plant suceession.

Badgers and coyores cxcavate pocket gophers and prey on them.
Weasels also capture some and owls take a toll, especially dispersing
young, which tend to move above ground. Ticks, mices, lice, and fleas
affect pocket gophers as they do most mammals. Endoparasites include
both roundworms and flarworms.

Under good conditions, populations may reach densitics of 50 of more
individuals per hectare (20 per acre). The sail in such situations may
be so completely undermined thar it gives away underfoot. Often it
is impossible to say where onc burrow staps snd the next begins,
although underground there i lictle or no overlap between adjacent
gophers. Or rangelands and in cultivated areas, especially where natural
predators have been limited by humans, pocker guphcrs may be sip-
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nificant pests. Their mounds damagc mowing cquipment and livestock
can be injured hy stepping into burrows. Sometirncs gophers bucrow
through ditchbanks, giving the rancher unsolicited sssistance with the
irrigation program, However, they are very important agents in the soil-
building process. Forrunately, pocket gophers (and all other wildlife)
have free rein in che Narional Park o perform their unigue roles |
the continual cvolution of ecosystems. :

Adult pocker gophers breed in the spring, beginning as yearlings.
Maring occurs in April or May and three to ten (average, four to six)
young are born in April or June. A ¢ingle litrer is produced each year,
The young mature rapidly and arc above ground as carly as {atc June.
From July to September the young leave the maternal burrow to
cstablish residence on their awn,

Sclected References.—Hansen (1960); Honsen and Ward {1966).

FamiLy CASTORIDAE — BEAVERS

There are two living species uf beavers, comprising a single Holarctic
genus (Castor). The family is less diverse today than it once was; 14
extinct genera are known as fossils.

Beaver
Castor canadensis

Desviption. ~The beaver is the largest vadent in Rocky Mountaipn Na-
riomal Park, and indeed, the largest in Norch Awerica north of Panama,
Adults are about a meter in total length, of which the broad, flat tail
comprises abour one-third. Large ald males may weigh over 25 kilop-
grams. The animals are a rich brownish color above, paling somewhac
to golden brown bencach. The dense underfur is grayish brown. The
scaly, nearly naked tail and feet sre black. Field Recognition. — Large size, -
flat rail; sign: dams, lodges, waterways, gnawed tree stumps,

Distribution and Habitat. ~The beaver ranges throughout most of North
Ameticy norch of México, except for pacts of the Arctic Slope, the
Desert Southwest, and peninsular Florida, This is a familiar mammal
throughout Rocky Mountain Narional Purk, wherever permancnt
streatns of moderate grade provide suitable habita.

Natural History. — Certainly the beaver is among our most familiar and
fascinating nacive mammuls, The fur trade, with the beaver as a main.
stay, war responsible for the early exploration of much of Norch America,
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MAPPING POCKET GOPHER BURROW SYSTEMS WITH

EXPANDING POLYURE THANE FOAM

MARK FELTHAUSER and DAVID McINRQY, Group LS8,
MS.K4B5, Los Aiarmos National Leboratory, Los Alamos, NM
B7545.

Previous studics of small-mammal bur-
tow system configurations have been based
primarily on measurements of ground-
surface soil casts (Reid et al. 1966, Richens
1966, Hansen and Morris 1968, Gunder-
son 1976, Vieck 1981). However, surface
indications of burrow system dimensions
are not adequate when precisc data are
needed on burrow physiognomy.

The impetus for this study arose from
the need to isvlate buried chemical and
rudioactive waste from burrowing uni-
mals. In a study of barrier materials that
inhibit burrowing by pocket gophers
{Thomornys spp.) into waste material, it
Was necessary to map tunnel systems us a
function of depth and soil lype. We waunt-
cd a method of mapping burrow systems
that would be economical, portable, use-
tul in a variety of soil types, and give ac-
curale, permanent records of bhurrow con.

J. Wildl. Manage. 47(2):1983

figurations. This paper describes @ method
for injecting an expanding polyurethane
foamn to map burrow systems in situ.

INJECTION APPARATUS

The device used to map burrow systerns
was developud for injecting insulating
foam into closed building spaces (Fig. 1).
The foam is initially in 2 compuonents: an
isocyanate and a resin. Freon added to
these components causes the foam to ex-
pand when mixed and eapused to air.
Pressurized nitrngen is used to force the 2
components into a gun assemnbly where
mixing takes pluce. The resulting foam is
uxpelled in a stream that, depending upon
the nitrogen pressure, can travel several
maeters in air. Nitrogen pressure of about
60 p.s.i. produced good results when map-
ping cxtensive burrow sysltems. The resi-
duc remaining in the gun after an injec-
tion is flushed from the nozzle with a
methyleae chloride solvenl. Each com-
pouent tank holds 67.5 kg of chemical. A
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Fig. 1. Apperrtus used to inject foam into pocket gopher
burmow systems. The unit was glaced i 4 truck for transpart
10 fisid sites.

vield of 9-18 m? of foam results from 135
kg of the 2 chemicals. Yield varies with
temperature, almospheric pressure. and
restrictions placed on the expanding fuam
(e.g.,size and shape of the burrow). When
we used Lhe foaming apparatus, the am-
bient air temperature was between 10 and
32 C. Goud results were obtained within
this ternperature range, Becuuse soil tem-
peratures vary less than air temperatures,
quality foum casts could probably be madc
in considerably colder and warmer above-
ground conditions than we tested.

The entire spparatus was mounted on
+ metal cart and weighed about 430 ky.
A forklift was required to lift the assembly
into a teuck, T'o naximize aceessibility to
field sites, a 4-wheel-drive vehicle was used
to transport the apparatus.

The foam components and clea ning sol-
vent arc potentially hazardaus if contact-
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ed by skin or eyes. Therefore, safety gog-
gles, gloves, und prolective clothing must
be worn during the injection process.

FIELD TESTING

The faam injection apparatus was tested
under a variety of natural and experimen-
tal conditions involving several soil ty pes.
Fifteen pocket gopher tunnel systems oc-
curring under natural conditions were in-
jected with foam to determine applicabil-
ity of the technique ta different soil types.
Tunnel systems were examined in a sandy
alluvium, a sandy-loam disturbed by
heavy equipment, an undisturbed sundy-
loam, and a gravel.

The appuratus also was tested in 4 dif-
ferent soil profiles (60 cm of top soil over
bentonite clay, crushed tuff {a sandy-loam],
gravel, or cobble-gravel) In 4 metal cul-
verts (1.8 1 diam, 2.1 m ht). One pocket
gopher was placed in cach culvert; the go-
phers were maintained for 4 months and
then removed. The hurrow system that
had been constructed by cuch gopher wus
then injected with foam. Under natural
conditions no gophers were trapped in Lhe
foam cast. We assumned that our distur-
bance on the surface caused them to lcave
Lheir burrows or to retreat to a tunnel end
and plug the passage with soil,

The injection procedure that provided
the best results consisted of atlaching a
2.53-cm-djameler tygon hose, about 45 em
long, to the gun nozzle. Tunnel systems
thal were ohserved to branch near the cn-
trance point were injected scparately o
facilitate filling of all burrows. After in-
serting Lhe hose into an cntrance, soil was
tamped around the hose and entranee Lo
prevent back-llow of the foam. Foaming
of the tunnel system wus continued uyti]
buck-How ar fuwn eruptions at remote
tunnel entrances prevenled further flow.

After the foam was injected, it expand-
ed into an exact cast of the tunne} system

J. Wild). Manage. 47(2):1983
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and hardened in about 15 minutes. The
foam wus then excavated manually with
a shovel and trowel. Four to 8 man-hours
were required to injeet, cxcavate, and
reassemble each tunnel system. Oceasion-
ally, a tunnel cast could be removed intact,
although breakage of a cast occurred fre-
quently. Broken casts were easily reassem-
bled on the ground surface {using wire
rods for support) to provide a 3-dimen-
sional model of the tunnel system.

The maximum length of a single branch
of a burrow mapped by the foaming tech-
nigue was 15 m. The maximum volume
of an injecled burrow system was 0.15 m?*
(10 em diam X 19.1 m total leugth); the
maximum depth of a burrow, as measured
by the fourn cast, was 1.5 m.

Factors that limited the amount of tun-
nel systern that was mapped by a single
injection included (1) a plugged tunnel re-
sulting from a cave-in or from the digging
by a gopher. and (2) increased viscosity of
the fosm as the expanding and hardeuing
priuess began. Excavation of the cast
started at the tunnel entrance and pro-
ceeded along the path of the foam. When
an end of u tunnel casl was encountered,
the surrounding soil was excavated to de-
termine if the foam had reached 2 short
soil plug or a lunnel end. Continuations
of tunnel systems beyond the cust were
mapped by rc-injecting the remaining
tunnel with foam. Operating experience
suggested that a continuing tunnel system
should be re-injected as soon as possible Lo
reduce lunncl cave-ins that would prevent
further mapping.

The performance of the foaming ap-
paralus in crcating tunnel casts in all soil
types except those containing rocks was
excellent as judged Ly the ease of tunncl-
cast excavation and rcassembly. The tech-
nique did not perforin well in gravel or
cobble-gravel soil types because the rel-
atively large pore spaces between the rocks

]. Wildl, Manage. 47(2):1983
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Ag. 2. Foam cast from s pooket QOpher burrow in & Natura,
sandy shuvial soil. The bubbie In the upper right is from back-
flow at the injaction point. Storage chambers can be seen 8t
the pend in the iongeet branoh. The longest branch i about
8 m long.

filled with foan (regardless of nitrogen
pressure). Thus, the exact dimensions of
the pocket gopher burrows were ol
seured.

Burrow systems in surface soil. sandy
soil, and sandy-loam were completely
mapped in 3 dimensions by the foum. All
features of the burrows were apparent
from the cast, including food-starage and
nest chambers (Fig. 2).

DISCUSSION

The polyirethane foam injection tech-
nigue provided a relatively easy, accurute
method of mapping pocket gopher bur-
row systems, Features of the burrows that
were readily identified or measured in-
claded the lengily, depth. and volume of
the tunnel system as well as food-storage
and nest chambers.

LUD ALANMON:# H/1U
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May 1982 prices for a gun, hoses. sol-
vent tank, and pressure valves totaled
about $2,000.00 (available from Olin
Chemicals, 120 Long Ridge Road, Stam-
ford, CT 06904). Two full 67.5-kg tanks
cost an additional $525.00 (also from Olin).
About 6 m® of nitrogen is ample for 135
kg of foam and ecan be obtained locally
for less than $20.00. A full set of tanks
could map 60-120 burrow systerus.

The unit we used was the smallest of its
kind available from the commercial foam
industry. Smaller units are rmanufactured
that are self-pressurized, solvent-less, and
disposable (available from Foum Craft
Inc., P.O. Box 15246, Sarasota, FL 33579).
Three sizes are available wcighing 1, 17,
and 30 kg each. Foam yields (under ideal
conditions, sccording to Foam Craft) are
0.024, 045, and 1.5 m?, with May 1082
prices of $22.25, $283.00, and $583.00, re-
spectively.

These small, disposable units are con-
siderubly more portable than the reusable
system uscd in this study: however, their
cost Is much higher (11-85 times more
when considering only the cost of the foam
and 2.3-7 times more wheu the iuitial cost
of the system we used is included). The
ratio approaches the higher figure as more
foar is used.

We did not use any light, disposable

- s
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foarn units but belicve the larger sizes
would be adequate for mapping burrows.
However, the relatively high cost of the
foam must be considered when deciding
whether portability is a higher priority
than cost. Although this technique was
tested only on pocket gopher burrow sys.
tems, we believe that it could be adaptod
to map tunnel systems of other burrowing
animals.
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Hakonson for suggesting this project and
for manuscript review. We also thank
group H-1 {(Health Physics) of Los Alamos
National Laboratory for loaning the
foaming equipment to us.
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