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BIOLOGY, LEGAL STATUS, CONTROL MATERIALS AND 
DIRECTIONS FOR USE 

Kangaroo Rats  

Dipodomys spp. 

Family: Heteromyidae 

 

 

Intr oduction :  23 species of kangaroo rat occur in North America. Some species are 
federally protected, and at state level some receive special threatened or endangered 
species classification. Always consult local authorities to determine status before 
applying any form of control. 

 

 

Identification :  Kangaroo rats are distinctive. They have a long tufted tail, small 
forelegs, and long powerful hind legs. Distinctive fur lined cheek pouches are visible. 
Their coloring varies from pale cinnamon to dark gray on the back, pure white 
under parts, dark markings on the face and tail. Size is 6 inches with a tail up to 8 
inches. 

 

 

Legal Status :  Kangaroo rats are classified as nongame mammals by the California 
Fish and Game Code.** Nongame mammals which are found to be injuring 
growing crops or other property may be taken at any time or in any manner by the 
owner or tenant of the premises.  They may also be taken by officers or employees 
of the Department of Food and Agriculture or by federal or county officers or 
employees when acting in their official capacities pursuant to the provisions of the 
Food and Agriculture Code pertaining to pests. 

Important: **The following kangaroo rats have been designated as threatened or endangered species by the 
California Department of Fish and Game.  They are the Morro Bay Kangaroo Rat (Dipodomys heermanni 
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morroensis) -- Endangered; Giant Kangaroo Rat (Dipodomys ingens), -- Endangered; Stephens' Kangaroo rat 
(Dipodomys stephensi) -- Threatened; the Fresno Kangaroo Rat (Dipodomys nitratoides exilis) -- Endangered; and 
the Tipton Kangaroo Rat (Dipodomys nitratoides nitratoides) -- Endangered.  Before implementing rodent 

control within the range of these endangered and threatened species, contact the Department of Fish and 

Game or the Department of Pesticide Regulation. 

 

Damage : Kangaroo rats may damage grain crops grown next to desert or semi-
desert wild lands. Kangaroo rats harvest and store large quantities of grass and other 
seeds in the dry months, and they consume some green vegetation in winter and 
spring. This competition for forage and reduction of seed stock can reduce grazing 
capacity of drier range in drought periods. 

 

Range : The 12 Dipodomys species cover most of the noncultivated desert and dry foothill regions of the 
state. 

California Kangaroo Rat 

Chisel-toothed Kangaroo Rat 

Desert Kangaroo Rat 

Giant Kangaroo Rat 

Heermannôs Kangaroo Rat 

Fresno Kangaroo Rat 

Merriamôs Kangaroo Rat 

Narrow-faced Kangaroo Rat 

Ordôs Kangaroo Rat 

Pacific Kangaroo Rat 

Panamint Kangaroo Rat 

Stephensô Kangaroo Rat 

http://www.dfg.ca.gov/
http://www.dfg.ca.gov/
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M105.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M100.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M109.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M106.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M104.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M111.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M110.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M102.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M099.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M103.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M107.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M108.pdf
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Habitat : Kangaroo rats prefer dry open areas with sandy or gravelly soil and sparse 
vegetation. 

 

 

 

 

Biology : Kangaroo rats have very efficient kidneys and are well adapted to semi-arid 
areas.  They derive much of their water from food and do not need drinking water.  
Equally important for survival are their nocturnal habits; they rest in their burrows 
during the day and come out at night when there is less evaporation and the 
humidity is higher.  Kangaroo rats have external fur-lined cheek pouches used for 
carrying food.  Soil around the burrow includes many hulls of harvested seeds. 

Most kangaroo rats are solitary animals with home ranges of a little less than half an acre. These home 
ranges are often territories from which other individuals are excluded.  Each rat has an extensive 
underground burrow system with nest chambers and storage areas for seeds. The amount of seeds stored, 
commonly several pounds for some species, varies greatly among species.  The burrows of desert species 
are generally centered about a shrub or bush and are usually marked by a low mound.  In some areas, 
ground squirrel burrows are often used.  The burrows are generally shallow and of various lengths, 
depending on soil type and species.  Burrows have one or several openings.  Besides its home burrow, 
some kangaroo rats use a number of outlying burrows which serve as emergency shelters when the animal 
is foraging.  Burrow entrances are usually closed with earth during the day. 

The breeding season is from February to October.  From one to three litters of two to five young are 
produced in a season. The gestation period is three to four weeks, depending upon the species, and the 
young probably begin to forage for themselves and seek new burrows at about four weeks of age. Females 
of D. heermanni have been observed in heat at approximately six weeks, but the males were not mature until 
10 to 12 weeks of age (Fitch, 1948).  Females born early in the breeding season may produce two litters in 
the remainder of the same breeding season. 

Trapping records indicate that the usual life span is short, less than six months young. Death comes from 
unfavorable winter weather, poor forage yields in dry years, and from predation by rattlesnakes, coyotes, 
owls, foxes, and others. 

Damage Prevention and Control Methods 

Exclusion:   If the area to be protected is small , a sheet-metal barrier 18 inches 

tall may be used to exclude kangaroo rats. Bury the barrier about 6 inches to 
prevent kangaroo rats from burrowing under it. Exclusion is impractical and too 
expensive for larger areas. 
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Habitat Modification:   Kangaroo rats like open areas but removing dense cover by burning, 

mowing, plowing, or the use of herbicides, where permissible, can help in detecting rat populations.  
Habitat modification is best as a preventive measure, since this control method will have little effect on the 
ensuing damage once a population reaches its peak. 

Kangaroo rats are often found on rangeland areas which have been overused by livestock, and thus there is 
little grass cover. 

Frightening:   None are registered for repelling kangaroo rats.  

Fumigants:   There are no fumigants useful for kangaroo rats because their burrows are small, closed 

during the day, and difficult to find. 

Repellents:   There are no registered repellents for kangaroo rats 

Toxic Bait:   None registered.  

Trapping:   Small rodent live traps or rat-sized snap traps are effective for catching a small number of 

animals, including kangaroo rats. The traps should be baited with a mixture of peanut butter and oatmeal 
or oatmeal paste. The trap should be set in the runways at a right angle to the direction of travel.  If live 
captured do not re-release in a different location as this is illegal in California.  Trapping kangaroo rats 
requires a trapping license issued by the Department of Fish and Game (see ground squirrel section for 
details). 
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BIOLOGY, LEGAL STATUS, CONTROL MATERIALS, AND 
DIRECTIONS FOR USE 

Marmot  

Marmota flaviventris  

Family: Sciuridae 

 

 

Introduction :  Marmots are rodents, closely related to both ground squirrels and 
prairie dogs. There are currently 14 recognized species of marmot; these include 
woodchucks (groundhogs), each species have broad similarities. In the Western 
United States the most commonly found marmot is the yellow bellied marmot. 

 

Identification :  Marmots are large rodents about the size of the average housecat. 
Their fur is long and coarse. Their total body length ranges from 20 to 30 in. Male 
marmots are slightly larger and heavier than females.  Tail length ranges 5 to 9in 
They also have a thumb stump with a nail. 

Yellow bellied marmots have distinct yellow speckles on the sides of their necks, 
white between the eyes, and yellow to red-yellow bellies, and yellow-brown to tan, 

straight hair with white tips. 
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Legal Status : Marmots are classified as nongame mammals by the California Fish 
and Game Code.   Nongame mammals which are found to be injuring growing 
crops or other property may be taken at any time or in any manner by the owner or 
tenant of the premises. They may also be taken by officers or employees of the 
Department of Food and Agriculture or by federal or county officers or employees 
when acting in their official capacities pursuant to the provisions of the Food and 
Agricultural Code pertaining to pests. 

 

Damage : Alfalfa, legumes, grasses. It hosts the tick that carries Rocky Mountain 
spotted fever. 

 

 

 

Range : Sierra Nevada and northeastern California. 

Marmot 

 

 

 

Habitat : Rocky situations, talus slopes, valleys and foothills, up to 12,000 feet 
elevation 

 

 

http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M066.pdf
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Biology : Marmots are chiefly active by day (diurnal).  They seem to enjoy lying on 
flat rocks in the sun.  Most of the yellow-bellied marmots live in rock slides 
bordering green meadows where they are protected from badgers and wolverines 
which might dig them out.  The den is usually near a large boulder which is used as a 
lookout post. Individuals spend most of their lives in a burrow with several 
entrances, which they excavate in well drained soil. The burrows are approximately 3 
ft in depth, but hibernation burrows may be 16-22 feet deep. Tunnels may be 30 to 

200 feet in length. Marmots accumulate layers of fat instead of making food caches before they become 
dormant.  The time spent in dormancy depends on the location and elevation.  Some of them go into 
estivation in late June, while others remain active until early October.  Hibernation is apparently similar to 
that described by Ingles for the Mojave ground squirrel; the animal may awaken and become active for a 
few hours or days, but even in the presence of food, it will again soon become inactive.  The animal may 
emerge from hibernation from late February to April. 

Marmots breed soon after emerging from hibernation.  The gestation period is about a month.  The single 
litter per year may have from three to eight young, usually four to six.  The young emerge from the den at 
about 30 days of age. 

Marmots are generally plant feeders although caterpillars and other invertebrates are eaten.  Their native 
food is green vegetation and it includes tender grasses, clovers, vetch and sedum.  Marmots relish alfalfa 
and they are serious pests when they live nearby.  Badgers, coyotes, eagles, horned owls, large hawks, and 
wolverines are known to feed on marmots.  The marmot signals danger by emitting a loud whistle. 

Damage Prevention and Control Methods 

Exclusion:   The use of fencing where marmots are living adjacent to orchards, 

gardens, and agricultural fields (alfalfa) can help reduce damage. However, marmots 
are good climbers so any fencing needs to be used in conjunction with electric wire. 

Fencing needs to be a minimum of 3 feet high, 2 inch mesh wire. Since marmots 
burrow very well, fencing should be buried 10 to 12 inches with the bottom edge bent 1 to 2 inches in an 
ôLõ shape. The top edge of the fence should be bent outward at approximately 45 to prevent climbing. 
Keep the area immediately close to the fence clear of vegetation to enhance inspection. 

Frightening:   Not recommended. 

Toxicants :  None registered. 

Fumigants:   The use of fumigants to control Marmot is effective. Two forms of control exist; the use 

of aluminum phosphide tablets (Restricted Use Material) and gas cartridges (carbon monoxide). 

Aluminum Phosphide  

Place 2 to 4 tablets per burrow opening 
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Directions for Use 

Various forms of tablet are available commercially. 

Aluminum Phosphide tablets interact with moisture in burrows creating hydrogen phosphide gas. 

Place the label recommended amount (usually 2 to 4 tablets) as far in each active burrow opening as 
possible.  Seal tightly by shoveling dirt over the entrance after first packing the opening with crumpled 
newspaper.  This will prevent soil from covering the tablets.  Use lower rates in small burrows or under 
moist soil conditions and higher rates in large burrows or when soil moisture is low.  Check treatment area 
after 48-72 hours and re-treat as before all opened burrows. 

Follow all labeled directions for use closely. Do not use within 15 feet of occupied buildings or where gases 
could escape into areas occupied by other animals or humans. 

Gas Cartridges (carbon monoxide) 
Gas cartridges are mixtures of active ingredients and sawdust compressed into a tube. When ignited by a 
fuse, they give off smoke and toxic gases that are effective if confined in burrows. 

With a nail or sharp object about the diameter of a pencil, puncture cartridge cap end at marked points.  
Rotate nail to loosen material inside.  Insert fuse in one end using one of the center holes.  Light fuse and 
insert cartridge into active burrow entrance as far back as possible.  Quickly seal burrow opening with earth 
and tamp tightly.  Close nearby connected burrows where smoke is seen escaping.  Well established 
burrows usually require two cartridges. 

CAUTION: Smoke coming from cartridges occasionally ignites.  Do not use where a fire hazard exists. 

NOTE: Cartridges absorb moisture readily so they must be kept dry at all times.  Do not store in damp 
places. 

These are commercially available and are specially designed cylinders filled with slow-burning chemicals. 
Ignite after placing in burrow systems.  Once the cartridge starts to smoke, push it down into the burrow 
with a shovel handle or stick.  All burrow entrances should be sealed, as the cartridges burn they release 
toxic gas lethal to marmot. 

Always read and follow specific label instruction carefully. Be especially careful not to use them in burrows 
located near or under buildings or other combustible material because of fire hazard. The cartridges are 
usually ignited by lighting a fuse and if handled correctly should not explode. Have firefighting equipment 
(water, blanket) nearby should they become necessary. 

Treatment of burrows can be conducted at any time although it will be most effective in the spring before 
young emerge and when soil moisture is relatively high. 

To treat a burrow system with gas cartridges: 

1. Locate main entrance and other associated secondary entrances. 

2. Dig a square of nearby sod or loose soil and place over each entrance, leaving one spare next to the 
main entrance. 
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3. Prepare and ignite the gas cartridge and place as far as possible inside the main entrance. 
Immediately seal the main entrance and check area for smoke leaks from entrances. Seal these with 
loose soil. 

4. Observe site for about 5 minutes.  

5. Repeat these steps for other burrow systems. Identification of burrows where marmots have dug 
out is necessary when using fumigants.  Check treatment area after 48-72 hours and retreat as 
before all opened burrows. 

Dig outs by marmots have been reduced by placing a crumpled wad of newspaper into the burrow 
immediately after dispensing the fumigant and before sealing the burrow entrance with earth. 

Fumigants are most effective when soil contains enough moisture to hold the gas within the burrow 
system. 

As with all pesticides, follow label directions for use, storage and disposal. 

Acrolein - Magnicide "H" 

No information on this material is available for marmot control.  This is a Restricted Use Material and 
requires specific use practices.   

Place nozzle applicator device as far into the active burrow entrance as possible.   Shovel soil onto the 
applicator device and the burrow entrance to create a seal that will prevent loss of gas.  Dispense fumigant 
at the rate of 20 cc per burrow.  Withdraw application device and seal burrow opening by tamping it tightly. 

Repellants:   Not applicable 

Trapping:   In California body grip trapping (steel or padded leg hold traps etc) in nearly all 

circumstances are illegal. Very specific guidelines exist in the California Fish and Game Code Section 
3003.1. For those cases where trapping is allowed check carefully to comply with laws and regulations. Be 
aware that should a protected animal be trapped inadvertently this may render you liable to prosecution. 

Live trapping may be acceptable if the animal is euthanized in a humane manner.  However it can 
sometimes prove difficult. Live traps can be self built, or purchased from commercial sources.  Place the 
traps at main entrances to the burrows. ôFunnelõ the pathway from the burrow entrance to the trap by 
placing several logs on either side of the marmot travel lane. This will help guide the marmot to the trap 
bait. Bait the traps with sliced apple or carrots and lettuce.  Check traps twice a day and replace bait daily. 

Other Methods 

Shooting:   Rifles with telescopic sights are effective in the control of marmots where shooting can be 

accomplished safely.  Landowners and hunters should agree on hunting arrangements prior to initiating any 
shooting activities. Always check with your local Fish and Game authority for compliance issues with local 
as well as State and Federal ordinances.  

 

http://groups.ucanr.org/GSBMP/CONTROL_METHODS/Acrolein,_Magnacide_'H'.htm
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BIOLOGY, LEGAL STATUS, CONTROL MATERIALS, AND 
DIRECTIONS FOR USE 

Meadow Voles  

Microtus californicus, M. montanus 

Family: Cricetidae 

 

 

Introducti on :  Meadow voles are intriguing small mammals.  Their population 
growth often fluctuates dramatically, causing sudden increases.  This Often catches 
landowners by surprise which is when their presence usually becomes problematic 
whether to the individual or commercial landowner.  After vole populations peak 
they generally subside even if no control has taken place.  A low population may 
exist for 4 ð 8 years before another resurgence.    

Six species of Meadow voles of the genus Microtus occur in California.  Two species of voles are responsible 
for the majority of damage in California.  The California vole (Microtus californicus) and the Montane vole (M. 
montanus).  Voles do not normally invade homes and should not be confused with the common house 
mouse.   

 

Identification :  Meadow voles are small rodents with stocky bodies, short legs and 
tails, and short rounded ears. Their long, coarse fur is black-brown- to gray. Adults 
are 4 to 5 inches long. They are larger than a house mouse but smaller than a rat. 
Meadow voles are active night and day, all year, and are found in areas of dense, 
grassy ground cover. They are relatively poor climbers and do not usually enter 
buildings. They dig short, shallow burrows with numerous openings about 2 inches 
across. 

 
 
 
 

Legal Status :  Meadow voles are classified as nongame mammals by the California 
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Fish and Game Code.  Nongame mammals which are found to be injuring growing crops or other 
property may be taken at any time or in any manner by the owner or tenant of the premises.  They may 
also be taken by officers or employees of the Department of Food and Agriculture or by federal or county 
officers or employees when acting in their official capacities pursuant to the provisions of the Food and 
Agricultural Code pertaining to pests. 

 

Damage : Permanent pasture, hay, 
alfalfa, artichokes, brussel 
sprouts, carrots, cauliflower, 
potatoes, sugar beets, 
tomatoes, grains, nursery stock and 
the bark of apple, avocado, 
citrus, cherry and olive trees.  

 

Range :  Of the five species of Microtus found in California, only M. californicus and M. 
montanus are economically important.  M. californicus is found in the Owens and 
lowland valleys and the Coast Range areas; M. montanus inhabits northeastern 
California and the eastern Sierra slope.  M. longicaudus' range approximates montanus' 
range plus an extension into northwestern California; M. oregoni and M. townsendi are 
found only in northwestern California. 

 

California Vole 

Creeping Vole 

Long-Tailed Vole 

Montane Vole 

Townsendôs Vole 

 

Habitat :  Meadow voles are likely to be found where there is good vegetative cover.  
They generally do not invade cultivated crops until the crop is tall enough to provide 
food and shelter.  M. californicus: marshy ground, saltwater and fresh wet meadows, 
and dry grassy hillsides.  M. montanus: near springs and in wet grassy meadows of the 
yellow pine, red fir, Engelman spruce, hemlock and lodgepole forests. M. longicaudus: 
stream banks and mountain meadows, occasionally in dry situations, brushy areas in 
winter. M. oregoni: Forests, brush, grassy areas, usually on dry slopes.  M. townsendi: 

moist fields, sedges, tules and meadows, usually near water. 

 

http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M134.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M137.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M136.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M133.pdf
http://www.dfg.ca.gov/biogeodata/cwhr/wpd/mammals/M135.pdf
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Biology :  Meadow voles are active all year round, irrespective of weather.  They 
forage at any time during the day or night but are chiefly diurnal.  They are usually 
found in colonies marked by numerous 1 to 2 inch wide surface runways through 
matted grass.  Small piles of brownish feces and short pieces of grass stems along the 
runways are evidence of activity.  In areas of winter snow, their round burrow 
openings to the surface of the snow also reveal their presence.  The burrows consist 
of shallow underground tunnels, nest chambers, and storage chambers.  Microtus 

montanus females are territorial and, except during the short period of heat, all strangers of either sex are 
driven away from the home range around the burrow.   Home range is small, less than a 60-foot radius in 
the case of M. californicus.  All meadow voles swim 
well. 

There has been disagreement as to feeding 
habits, but observations of M. montanus 
indicate that meadow voles do forage 
beyond the sheltered runways.  Food 
consists of tubers, roots, seeds, grain, and 
succulent stems and leaves; M. californicus subsists largely on grasses and sedges, whereas M. montanus prefers 
forbs. 

Females of M. californicus were reported to have bred at 22 days of age, but 
males attain sexual maturity at 6 weeks (Hall, 1959).  White concluded that 
females breed at from 4 to 6 weeks of age.  The average litter size for M. 
californicus is 4.2 (range 1 to 9), and the litter size is usually 5 to 8 for M. 
montanus and M. townsendi.  Size of the litter correlates directly with protein 
content of the food eaten, i.e., the largest litters are born in the spring 
(Hoffman, 1958).  The gestation period is 21 days and the young are weaned 
at about 2 weeks of age. 

Under natural conditions, a female Microtus may produce from 5 to 10 litters 
a year.  Within 15 hours after the young are born, breeding may occur again.  
White states that it is unlikely that many individuals survive an entire 

breeding season.  Though a few individuals will breed in any season, the major breeding season 
corresponds with the season of forage growth.  In M. californicus, there is a major peak in late winter and 
early spring, and a lull in summer.  M. montanus ordinarily ceases breeding during the cold winter months 
and resumes with the return of warm weather in the spring. 
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Meadow vole populations generally build up to a peak every 3 or 4 years, followed by a rapid decline during 
the next breeding season.  When an anticipated peak occurs in a dry year, it may be barely noticeable, but if 
it occurs during a wet year, it can be of serious proportions.  The exact causes of the cycle of buildup and 
decline are not known, though disease, food shortages, physiological stress from overcrowding, and other 
factors may be involved. 

It may be assumed that in cultivated areas meadow vole populations are permanently based in favorable 
habitat such as roadsides, canal banks, or adjacent non-cultivated land. Invasion into cultivated cropland 
occurs when the population builds up or when the wild habitat becomes unfavorable, as when range 
grasses dry up in summer.  Serious invasions may be detected early by the use of strategically located drift 
fence pit traps or lines of snap traps. 

Coyotes, badgers, weasels, snakes, hawks, owls, herons, and gulls are among the principal vole predators.  It 
is generally believed that predators can neither prevent a population eruption nor control it after it occurs 
because the birth rate of the predators is too low to keep pace with the fast-breeding voles. 

 

Damage Prevention and Co ntrol Methods  

Exclusion:   Plastic, wire, or metal barriers that are at least 1 foot high, mesh size ð ¼ 
inch will exclude meadow voles. Meadow voles rarely climb but they may dig 
beneath. To reduce this possibility, bury the bottom edge 6 to 10 inches below the 
soil surface. Plastic or hardware cloth cylinders surrounding the trunks can protect 
young trees, vines, or garden ornamentals. Again bury the bottom at least 6 inches 

in the soil. 

Habitat Modification  

Habitat modification can be very effective in deterring voles. Grassy weeds, heavy mulch, and other dense 
covers encourage voles by providing food and protection from predators. By removing the protection the 
area will be much less suitable to voles. For example, clearing grassy areas adjacent to gardens or crops can 
help reduce voles by removing their cover. A minimum width of 15 feet is recommended, but even that 
may not be enough if vole numbers are high. Clearing vegetation 2 feet from young trees or vines reduces 
damages because voles do not like to feed in the open. Voles often damage plants beneath thick mulches 
or bark chips. 

Frightening 

Frightening methods are ineffective and not recommended for vole control. 

Fumigants 

Fumigants are not usually effective because of the complexity and shallowness of vole burrow systems; the 
fumigant escapes. Aluminum phosphide can be effective in situations where the burrow openings are quite 
visible such as immediately after discing.   
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Repellents 

Not recommended. Several commercial repellents are available, utilizing Thiram or capsaicin (the hot in 
chile) as an active ingredient are registered for protecting plants from meadow voles, although they have 
not been proven to be effective or practical in California. Voles usually damage plants at or just beneath the 
soil surface. This makes the use of repellents difficult as rain, sprinklers, or even heavy dew often washes 
repellents away. Repellents should not be applied to food crops unless this use is specified on the product 
label. 

Toxic Bait 

CDFA labels 0.005% Chlorophacinone grain bait 

  0.005% Diphacinone grain bait 

  2.0% Zinc Phosphide grain bait (grain and artichoke leaves) 

  2.0% Zinc Phosphide concentrate (artichoke bracht) 

Whenever using poison baits always follow the product label carefully, and take care to ensure the safety 
of children, pets, and nontarget animals. Use only baits registered for voles. 

Anticoagulant baits are slow acting and must be consumed over a period of several days to be effective. 
Pelleted or whole grain baits are commonly recommended. Because of the continuous feeding 
requirement the bait must be available to the voles until the population is controlled. Bait placement is 
very important. Place it in runways, next to burrows, or in burrow openings so voles will find it during 
their normal travel. If the label allows for broadcast baiting, follow the label instructions for application 
and reapplication. Remember baits are toxic so that care must be taken to prevent exposure to nontarget 
wildlife. Bait can be placed in bait stations, (1 foot) sections of plastic pipe 2 inch diameter which will 
reduce exposure to nontarget species and allows protection of the bait from weather. 

Paraffin bait blocks may also be available for vole control. Place directly in runways or in tube stations. 
Exposed bait blocks can present a hazard to dogs if picked up and chewed. Replace bait as eaten and 
remove those that remain when feeding stops. 

Zinc phosphide is a common vole control toxicant. It is a Restricted Use Pesticide and usually used where 
vole populations are high and occupy larger areas i.e. agricultural settings. Zinc phosphide is a single dose 
toxicant available as pellets or grain based bait. The bait is usually applied by broadcasting or spot baiting 
(placing small quantities close to burrow entrances). Care should be taken to always follow product label 
directions. Zinc phosphide baits are potentially hazardous to ground feeding birds, especially waterfowl, 
especially if applied to bare soil.  

Trapping 

Trapping is not an effective method of control where population numbers are high. Simple wooden 
mouse traps can be used to control low populations concentrated in small areas. Baiting can include 
peanut butter, oatmeal or apple slices. Often no bait is needed as voles operate the traps by passing right 
over them. 
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Trap placement is important. Meadow voles do not stray far from their ôrunsõ. Traps should set at right 
angles with the trigger directly in the path of the vole. For additional placements, look for nests, burrow 
openings, runways in or around mulch or grass. Traps must be set in sufficient numbers to be effective. 
Examine traps daily. Remove and bury dead voles or place them in plastic bags in the trash. For health 
and safety reasons do not directly handle voles without wearing plastic or rubber gloves. 

Other 

Shooting is not practical or effective in controlling voles. 

Predators do feed on voles but are not usually able to keep populations below acceptable levels. This is 
because of volesõ high reproductive rate; allowing them to increase faster than predators. 

 

Direction For Use 

Spot Baiting (ZNP also broadcasting):   Lightly scatter teaspoon quantities of bait (above 80 

baits per pound) in runways near active burrows. 

Broadcast Baiting (Zinc phosphide):   Broadcast baiting using zinc phosphide baits:  Spread 

bait evenly by hand, mechanical spreader, or aircraft through the infested area at the rate of 5 to 10 pounds 
per acre, depending on the density of the infestation. 

Broadcast bait will fall through most vegetation to the ground surface.  Do not apply bait when trees or 
grass are wet, or when rain is likely to occur within 24 hours. 

Anticoagulants:   Lightly scatter tablespoon amounts (1/4 to 1/2 ounce) of bait near active burrows 

or in runways.  With first generation anticoagulants, repeat treatment every day for three treatments. 
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BIOLOGY, LEGAL STATUS, CONTROL MATERIALS, AND 
DIRECTIONS FOR USE 

Moles  

Scapanus spp. and Neurothichus gibbsii, "Shrew-mole"  

Family: Talpidae 

 

 

Introduction :  The mole is common throughout the US. In California, the broad 
footed mole (S. latimanus) is the main pest species. They inhabit the Sierra Nevada 
and Coast Range mountains, and coastal zone.  

The mole is a small insect eating subterranean animal which develops complex 
tunnel networks. Shallow tunnels close to the surface, which the mole utilizes for 
food gathering, are responsible for major damage, particularly to turf, dislodged 

plants, and other cultivated settings. In general mole control is most efficient when an understanding of the 
animalõs behavior is achieved. Indicative of the issue is the fact that mole trap development can be traced 
historically 150 years (Marsh 1996). 

 

Identification :  Moles can be distinguished from rodents such as meadow vole, 
shrews, and pocket gophers. Moles are 5 to 6 inches long with cylindrical bodies and 
a slender hairless pointed snout and short, bare, sparsely haired tails. Their limbs are 
short and spade like. They have poorly developed eyes, and their ears are not visible. 
Fur is short, dense, and velvety. 
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Legal Status : Moles are classified as nongame mammals by the California Fish and 
Game Code.  Nongame mammals which are found to be injuring growing crops or 
other property may be taken at any time or in any manner by the owner or tenant of 
the premises.  They may also be taken by officers or employees of the Department 
of Food and Agriculture or by federal or county officers or employees when acting 
in their official capacities pursuant to the provisions of the Food and Agricultural 
Code pertaining to pests. 

 

Damage :  Mole hills and tunnels disfigure lawns, gardens, parks and may interfere 
with hay harvesting machinery or other farm machinery.  Townsend moles may eat 
tubers and roots of garden plants and disrupt small garden areas. 

Mole damage is caused by their ôhuntingõ for food worms, insects, grubs in the soil. 
Shallow tunnels disturb and dislodge plants and their root systems. 

It is important to properly identify the kind of animal causing the 
damage as control methods do differ for each species. Moles are often 
mistaken as members of the rodent family and pocket gopher 
damage is often misidentified as mole damage  (Courtney & Barnes 2002).)  

The easiest way to distinguish which animal is responsible is by 
looking at the burrow mounds. Moles create volcano shaped hills, made 
from clods of soil. The mole hills are pushed up from deep tunnels and 
may be 2 to 24 inches tall.  In contrast,  pocket gopher mounds are 
crescent shaped made from sifted and cloddy soil. 

 

Range : Seven species of mole occur in North America. Four are found in the West. 
Scapanus townsendi (Townsend) and S. orarius (coast mole) are limited to northwestern 
coastal California.  Neurotrichus gibbsii is found in northwestern California and along 
the coast to Monterey and in the Shasta-Trinity area. The shrew mole is also found 
along the West Coast from Santa Cruz to southern British Columbia (Yates and 
Peterson 1982).  In California the broad footed mole (S. latimanus) is the main pest 
species. 

Coast Mole 

Shrew-Mole 

Townsendôs Mole 

 

Habitat :  S. latimanus: soft soils in valleys and mountain meadows; S. townsendi: moist 


