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to Pocket Gophers

Pocket gophers (Thontomys spP ) occupy many acres "1 
ll11-1":1rt"""tn" 

westero states'

antl much r,'as been wrttten aoout their activities on meadows and rangelands ( Ellison

and Aldous, 1952; Hansen utd W-{ 1966; Howard and Childs' 1959) Itlatdet et al''

19591 Moore and Reid, fgtf) Ctp'h"rs are also widely Ul:ttbl*1.* western forests

#;;;;;; t; damage and k r "ttt'a conifer species (Barnes et al ' 1970; D:ng)e'

;"ii, *;; ^J Tnimas, 1963; Moore' 1940; Tevis' 19)6)'

Relatively little is known about gophers 
.on . 

forest tfl 
:t jlllt resPoose to en-

uirorr,t*nrJ'-"aitications resulting ?tom wildfite or timber management practrces'

Hermann an<l Thomas (1963) reported that gophers were 
1-1]:t 

tu"tt of losses in

"'ptta"t.*^G Qin'r'' pon'|"'oi'S plantarion in 'ottrh"rn oregon Recently' intensr-

fied observations by foresters n"u" ao'lr{ir-ad that gophers are severely damaging seed-

lings aod sapliogs on ^uny nuttunui-fonests in the-Pacific Northwest ( Crouch' 1969)'

Part of this apparent increase rn gopher dam''8e is " t"lt"--ql"i::, of n.rore frequent

""i t r"-"i'nt".t,otio" """'''inuJoi's' Also important is the recognition that some

of the damage to smaller ,r"", ,.r-"ri, "*itrr.aio porcupines (Erethizott tlorsatuttt)

-uy huu" bi., caused by gophers (Crouch' 1969)'

Operatiooal efforts to protect conifers from gophers have been.limited to reduction

ofan imalnumbersby , rupprngtpo ison ingr*pp i "g"PPt " t t imprac t ica lcons ider -
ing the vast acreages fleeding p"'"i'iot" anid applicatior' of poisoned Otlll 

111U"::'.r'""vo 
"ta ,"r.ra, "i" uuriuble' Mo'"ov"'' ftequent treatment aPPears necessary slnce re-

;;;"ill';l';^1'::':l:.1"",f ':,:t;i"l;:Ti;:i;i:T#ii;.,1n*
:t;:l':i,ff;f:tli,",''J],1i,*,J."*it il"1"i*a'rl.*,u"'*p'u"d "'" "'d b" ti'r"d
in aoolicabil icy by e<laphic and topographic sitc factors 

, 
Long-hsring Protectron'

preferabJy nirhotrt harming anirnals or rheir habrlJr' rs neeoeo'

Some foresters workiflg ln south-central Oregon observed that ponderosa prnes

seemed to be more heavily a"*"gtJ Uv goph"".-thun J{ft7 1l* 
Q' leffreti) or

fodgepole pines \P' conlot!.at l{ rhesc observarions could be sttbsranriated' Ihen rhe

less-susceptible sPecles mlgnt "" it""J i" ew*;-i11"t1;a'1t:1t- *n*t the ecological

requirements of the tree- were -tJ fnt pu'p:ot" of this study was to determine relative

Drefeteoces of gophers to"n" i"" pit'"^'pecies oo one area where damage by gophers

was knowo to occul'

Suscepribil i tyolPonderosa,Jeffrey'andLodgepolePines
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Study Area and Melhods
The study was conducted on a portion of the Cave Mountain Burn, near the town of
Chiloquin, in south-central Oregon. The site, located about 4000 ft. in elevatiotr,
had been well stocked vrith ponderosa pine and bittetbrush (Pur:h.ia tridentata) utttll
the pines and most of rhe shrubs were destroyed by wildfire in 19j9 (FiS. 1 ). During
the study, vegetation was dominated by western needlegrass (Stipa occid,entalis), with
lesser amounts of other grasses and a few forbs and shrubs, totaling about 40 percent
crown cover (Fig. 2).

Ponderosa pines were plaoted on most of tire burn in 1962 ad 1963, but fevr re-
mained by 1966, nainly because of intensive gopher depredations. Many of the sur-
vivors bore scars from gopher gnawing, and freshly killed seedlings were readily
observed ( Fig. 2). Gopher mounds were abundant, and the upper soil layers were
mioed viith burrows.

Sigure 1. Patch of unburnqd timber neat the study area, July 1970. This site was probably
swept by ground fire h 1959.
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Fieure 2. Tvoical buroed area adiacent to the srudv site, March 1966. Ttees marked bv <ards" 
*iie planted in 1c)62, damaged by gophers during the i965-66 *inrer. and subsequenrlv
died.

For this study, 90 seedlings-30 each of ponderosa, Jeffrey, and lodgepole pine-

were randomly planted in each of four adiacent blocks. Al1 trees were 2-0 stock

grown at the U.S. Forest Service nursery at Bend Oregon. Seeds for the ponderosa

and lodgepole pines had been locally collected, but the Jeffrey pine seed source was

many miles southwestward, across the crest of the Cascade Range The 360 seedlings

were auger-planted at 8-by-S-ft. spacings and individually marked with wooden stakes.

Tlees vrere planted in March 1966 and examined in April, July, and September each

year through 1969.

Results and Discussion

Losses to gophers began a.lmost immediately-several ttees wele pulled into burrows

withio three hours aftet planting. By September 1969, two-thirds of all trees had been

destroyed by gophers (Table 1). Losses among species were nearly identical. Survival
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of undamaged seedlings of all species was high, but nonanimal losses might have been
greater if gophers had not decimated the stock.

Althoqgh gophers killed trees duting all ssasons, rhe major losses occured during
winter, presumably under soow (Table 2). Two midwinter examinadons were made

TABLE 1. Moltality of^platrted ponderosa, Jeffrey, and lodgepole pines, March 1p66 through
September 1969.

Pine
speciesl

Mortality cause

Gophers Total

Ponderosa

Iodgepole

67.52
66.7
65.0

Percent oI uees planted
2.52
7 .5
9 2

10.02
14.2
7 4.2

March 1966 - April 1966
May 1966 - Sept. 1966
Oct. L956 - Aprll 7967
May 1967 - Sept. 1961
Oct. L967 - April 1968
May 1968 - Sept. 1968
Oct. 1968 - Aptil 1969
M^y 1969 - Sept 1969

r One-iundred and menry trees ol each species were planred.
2 Species means are not. ignif icantly di l l i rent at fhe 5 per,enr probrbi l i ty levei

TABLE 2. Seasonal_ panern _of gopher monaliry in planred ponderosa. Jetfrey, and todgepole
pine. ,  March I966 rhrough Scprember 1969.

Time interval

Mortaliw from eoohersl
Percenr of  t rees 

"  'Cumulatrve 
p<rcenr

fematnlng of trees planted

5.8
7 .5

44.2
46.9
65.6
66.r
66.4
66.4

l Three-hundred and sixty trees were planted.

during snow-free periods. By late December I)66, abcnt one-quarter of the total winter
damage sustained that year had occurred. By February 1968, gophers had taken two
thirds of the rotal number of trees destroyed during the 1967-68 winter. periodic
inspectiorx from June tfuough September each year indicared thar summer damage was
about evenly distributed through the season.

The same seasonal damage partetns were observed each year, but the relative inten-
sities of losses varied from year to year. Gophers destoyed 44 percett of the seedlings
during the first year after platrting 4I percent of the remainder the second year, but
onJy 3 percent of surviving uees in rhe third year.

During the study, three kinds of pocket gopher damage were observed: (1) Trees
missing from their planting site accounted for 76 percent of the losses. Excavation
at or near the planting hole neady always revealed a main gopher burrow or lateral
tunnel through which the ttee had been removed. (2) Tolx were removed at or just
below the soil surface in 14 percent of rhe losses. (3) Roots were severed and removed
arld the rootless tops left standing in 10 percent of the gopher-killed trees. All seedlings
injured by gophers subsequeotly died. Excavation of a sample of surviving trees at
the final examinatiqn revealed no loor damase.

5 .8
1 .8

40.9
5 .3

1 .8
1 .0
0.0
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No more than six adjacent uees were taken by gophers during one season of any
year. The animals appeared to hatvest seedlings singly ot io small groups.

Results showed that plantirg one pine species instead of another did not teduce
gopher predation. The findings also cleady dernonstrated that gophers damaged conifets
predominantly during the winter which suggests that efforts to control damage by re-
ducing gopher numbers should be scheduled just before winter. Finally, the loss rate
to gophers over the three-year study confirms the prediction by others that unless uees
are protected from these animals, plantations infested with them are probably doomed
(Dingle 1956; Hermann and Thomas, 1963).

Literature Cited

Barnes, V. G., Jr., P. Martin, and H. P. Tietjen. 1970. Pocket gopher control on Otegon pon'
derosa pine plantations. J. Fote*. 6a(1) | 433-435.

Catrutt, P. R. 1970. Developmert and operation of the forestland burrow builder, p' 77-79.
In Vildlife aad Reforestation in the Pacific Nonhwest Symp- Proc. Oteg. State Univ., Cor-
vallis. Oree.

Ctouch, G. L.- 1969. Animal damage to coni{ers on National lorests in the Pacific Northwest
Region. Pac. Northwest Forest & Range Exp. Sta., U.S.D.A. Forest Serv. Resource Bull.
PN$?-28. 13 D.

Dingle, R. V. i956. P*k.t gophers as a cause of mortality in eastern \(ashington pine plan-
ta r i ons .  J .  Fo re " r .  ) 4 ( I 2 ; :  8 r2 -8J5 .

Ellison, L., and C. M- Aldous. 1952. lnfluence of pocket gophers on vegetation of subalpine
grassland in centra[ Utah. Ecolog:r 33(2) | 171-186.

Hansen, R. M., and A. f. Ward. 1966. Some :elations of pocket gophers to rangelands on
Graod Mesa, Colorado. CoIo. Agr. Exp. Sta. Tech. Bull. 88. 20 p.

Hermanq R. K., and H. A. Thomas. 1963. Observations on the occurrence of pocket gophen
in southern Oregon pine plantatrons. J. Forest. 61(7): 527"529.

Howatd, V. E., and H. E. Childs, Jr. 1959. Ecology of pocket gophets with emphasis or
lbamoml: Bortde Meu)d. Hilgardia 29(7): 277-158.

Julaoder, O-, J. B. Low, and O.-I7. Mogis- 19J9. Influence of pocket gophers on seeded
mountain range in Utah. J. Range Manage. 1,2(5): 219-224.

Moore, A. \7. i940. Icild animal damage to seed and seedlings on cutover Douglas-fir lands
o[ Oreson and Vashinston. U.S. Dep. Aer. Tech. Bul l .  706. 28 p.",  

and ' t .  H. Rl id. I9t l .  The butt. '  pocket gopher and i ts int luence on forage
Droducrion oi Oreson mountain meadows. U.S. Dep. Agr. Circ. 884. 36 p.

Tevis, L., Jr. 19t6. Pocket gophers and seedlings of red {ir. Frology 37(2)1 179'381.

Recei.ted, February 26, 1971.

Accepted, fot publication Jute 2, 1!71.

256 Crouch


