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Abstract
Thc ccolog) xnd di\tribLrtion ofthe \lazrna pockcr gopher i\ poorly ndeNtNd rnd severul subspccics arc bcing considered ibr
!tatc ard fcderal pforecridr \\re studied trlrzar11! pockct gophers nerf Ol]mpi.r. [Jashington iiom februlr,"- April 1992 and in
A pril | 995 ro desc fibe rhe ir b io losy ttnd habil.l Lrsc rs part of a largef assessnent of experinerl.rl population conlrol mcthods.
Malcs qere signilicllnrl] l rger than icrr1alc\ in nass and slandard bod) nleasurements. Gophcn liom llvo silcs. l-acey and
Olfinpir. Wrlhinlton. hrd sinilar ph,,-sical rr.'asuremenrs. alrhough gophers neur Lrcc) $cighcd morc and had longef lail and
hind foor lengrbs. $hilc sophcr! ncar OlIryria hrd longef eru lengths. Olympir mdcs lrad longer baculun length\. The capture of
pregnani lnd1lct1 l t i Ig lent t ]cSanddut loccupanc}.ofsomebuI |o$\b) 'ml
u l l d e N a ) d u f i r g r h i s p e r i d . T h c r c $ a \ a n e a r l v l : l , i e x m t i o o f m r l e \ t o i e n a l e s . D c n s i t i c s r c r c l o $ ' c r ( 1 0 / h a ) n e a r L a c e t i n r n
orchardwjthmo!r 'edgms\. lndfb|bundersl0r-"- lndpinpopu|at ioncont |o l th ln lbr lnunexpl0i lcdp(: )p la| ional thcO|y| ]p1asfe
(60/ l ra) .contain ingaCh| is lml \ I |eeP1anlal ion\ai |h.rnuIrderstor !o lo|chl |d3|assandthei I \ , . ls i \e. i l l t rodccdScolchbroo] '
lood cachc\ occuned ahout 5l cm in depth rnd hcld abour 200 250 g of root cLrtling\ (2.5(X) g n.r\inmn). indicaling that gophcrs

i r  &c arca l i 'd  hea! i l ,v  on rh ist le r rd Scotch brooln.  Poclct  gophers re in laded 22 ol25 (88% ) bumow systen\  \ { - i lh in l0 sccks
alicr rcmoral rrlpping. The contlicrins goals ol populitjon control io |educe rgficultural damagc \crsu! prolcclion ofrare or
lhrcatcncd pocker gofhef subspecies rcquircs bcllcr inlbrrnalion on t.uonom!, di\tribution, tlnd popLrlalion slalus of \ubspecies.
I-imited home fllnge \izes ( 108 lnr lbr nralcst 97 Inr ibr femrles). dependence upon colnn1on hcrbaccous and $ood! lbods. rnd
rapid rei n\ .L\ io n frre\ \Lrggest rhat rrrc subspccics 'nar_ he read i l) manrged if taronomic rnd populatiolr i lsues are c lxrified.

Introduction

Three gcncra of pocket gophers (Ceorr-r'.r,
Puppogaottt-s, Tlon urnls) occur in NorthAmerica
(Hall 1981). These fossorial murmals arc uniquely
ldapted to a l i le of extensive unclcrground bur
lowing with the exploitation of a rl, ide aray of
above and bclow ground vegetation 1br tix)d (Chasc
cl al. 1982. Nevo 1979). The)' may phy impor
tant ecological rolcs iD soil aeration, rnixing. and
drainage, and in the distribution aDd successlon
of plant species and communities (Chase ct al.
1982). Additionally. gophers arc prcyed upon by
Durnerous avian and mammalian predators, and
their burrows (active and abandoned) are uscd
by other animal species (Chase ct al. 1982.). Eco
logical equivalcnts to pocket gophers occur on
nrost contirents (Nevo 1979).

The taxonomic classillcation of pocket gophers
in North America is in a st te of f lux and more
than 300 species and subspecics have been de
scribed (Hall 1981). This nay relate to the tlct

that populatiols of pocket gophers havc signifi-
cant genetic plasticity and are easily isolated by
any of several factors: rocky, poorly draincd. or
cxccssively compacted soils; extensive fbrest cover
with little understory vegetation; or land usc prac-
tices such rs extensivc and regular plowing (Hall
1981). Litt le is known about the tbssoli i,r l wesG
em pocket gopher (7l?olnont\'.\ nnaand),.rl \\csl-
ernWashington and Orcgon despite theueconomc
importalce and unceftain population and tarxo-
nonric slatus (Witner 1992.). The original work
of Dalquest and Schefl 'er (194.1) sti l l  scrvcs as
the basic sourcc of information on the species.
Sevcral ofthe six subspecies occuring in the Puget
Sound alea are being considered firr federal or
state protection (Washington Department of Fish
and Wildlife l994). At the same time. pockct

-eophers arc generall.v considered a llraior pest in
many agriculture and reforestation areas and are
the object ofcxtensive control effblts (Case 19E3,
Chasc eL al. 1982. Teipner et al. 1983). Conse-
queltly. it is impeftant to learn morc aboul thc

Norlhwest Science, Vol. 70, No. 2. 1996
i i  l t . ) 6  r )  r r c \ . n h r c .  S u c r l i l i J A \ r u h . r . \ l l r i l h s , r : . , r . J

93



biology. habitat usc. distribution. and tlxonomy
of this species so thal approprii,lte nanagement
decisions can bc made. We collecied data on the
biology and habitat use of Muzama pocket go
phers during field trials ofexperirnental mcthods
of population control in the Lacc). \\ 'ashington
(1992) and Olyrrpir. Washington (1995) areas.

Study Area and Methods

Fielcl clata were colleclcd at the WashingtoD De-
pafiment ol Natural Resources' Meridian Seed
Orchard. near Lacey ( 1992) and at rhe Olympia
airyort ( I995). Thurston County. Washington. The
sites are about 15 knr apart. The Orchard is 1o-
catcd in Tl7N, Rl\ '. Section 1. The airyofi is
located alTl7N. R2W Section 1,1. The sites arc
in the Puget SoundArca ofthe Western Henlock
(Tsttgu lrcter opht lla) vegetation zonc (Frtnklin
and Dvrness 1973). The most common tree spe
cies in thc area is Douglas fir (Pseuclotsugl
nrcfiaiesii). The lrcas are at about 50 n abovc
mcan sea level and receivc about 90 cn of pre,
cipit i l t ion annually. Soils arc Tumwalcr gravelly-
srnd_"- loams and dcrivc frorn glacial drift and
outwash. TIrc Lrcey study was conducted on tr
3.3 ha rnorved field that had been fbre\ted unti l
about 1985. Trcc stumps u'ere renored and the
arer was conr,erted 10 agricultural use. After an
oat crop was produced on tlrc site tbr t\\,o sea
sons. the ficld hrs been tallow ancl motvecl once
per year The Olympia stucly rvas colducted on
0.6 ha of Christmas tree plantation \& ith an un-
dcrstory dominated by orcharcl grass (1).k h 1i.t
glotnerdtu) nnd Scotch broom (Ct d.'ltJ J..?dril.r).
Because of the nild climate. rlell-drained soils,
abundant herbaceous vegetalion, and lack oftree
cover canopy cover. both sites caD be considered
to represent good qualit) pocket gopher habitat
and arc probably typical of manl non-torested
rrers in the Puget Sound arca.

During late February 1992. pocket gophers were
live trapped. ancsthetized \\"ith merhoxl l '1urane.
and 6 g radiocoll lrs and leg bands attached. Ani-
mals."vere allowed to recovcr and then released
back into thcir burlorv openilr. Twenty-fir.e ani-
mais r'" ere ladiocollarcd at the Lrcey site. Each
animal \\ 'as located daily and nonilorcd briefly
for movement/activit,v. Thc linal rrdiotelemetn
data rvere collcctcd in earll April 1992. Conse-
quentl). data presenlccl here on densities. hontc
rangcs. and burrow. lest, and foocl cache depths

represent the late winter/eirrly spring period. This
is a period when only adults and subadults inot
luveniles) are present. Animals recovered deacl
during the course of i ln experimental bxic bait
study were rccovered and necropsied. In addi-
lion to mass at the lintc of capture, infomtation
was obtained from necropsics on !tandard body
measutemenls. sex. and reproductive status. Ani-
mals still alive at the end of experirrcntal field
tn i l l .  L , r  \ \  i rh  n , 'n lu Ic t ionJ l  r i rd i , ' l r . rn \n t i t te r \  \ \  c rc
rccovered by l ive-trapping. euthanizcd. and
necropsied. Durin-q a fbur dav pedod in April 1995.
pocket gophers were l ivc-trapped or ki11-trapped
at plots at the Olvmpia site. lnli)rmatlot oD mass.
standard body measurements. sex ratio. and den
sity were rccorded. T-tcst analyses were pcfti)rmed
to test for difl'er-ences betwccn sexes and betwccn
study sites and eraluated at the a=0.05 signifl-
caDce le!cl.

Results and Discussion

Twenty-1lve pockct gophers were captured.
radiocollared. and moDitorcd over the coursc of
rbout 40 days of l ield trials at thc Lacey sire.
Becausc ofthe timing olthesc field trials. all ani-
mirls wefe l+ ]ears old (i.e.. adults and subadults);
some werc probably about to entcrtheirtlrst breed-
ing cvcle. Infomratir)n on nass and standard bodv
measurements are prcsented tbr l]ine females and
ten nlalcs (Table l). Dala on six aniuals rvcrc
not obtained bccause the rninals had radiocollars
chewcd off lnd were nevcr recovered (N=2) or
succumbed to predation (N=:l). Data arc also pre
sented for 2l f'emales and 17 nlalcs fiom the Olyn-
pia site (Table l). Males were significantly hear,ier
and larger than females, but there $'as ovcrlap in
the ran-qc of masses and measurements (Table I ).

l)espite the lact that the two sites u.e only about
15 km apalt, we lbund significant t l i l ' l trences in
some lIrasscs rnd body measurcnrents between
the two populations of t 'emales and ofmales. The
Lacey -qophers had been caplured about a monlh
earlier iD the ycar than the Olyntpin gopheIS. but
this does not entirely account tbr the heavier bodv
nasses fiom the Lacev sitc. Five of the Laccl
gophers capturcd and u'eighed in late February
were also captured and weighed in early April
(the latter being the time period of capturc ofthe
Olympia gophers). These Laccy gophers had dc-
clined somewhat in weight. but not signil lcantly
(ltest = 1.2. 8 df. p = 0.267.). Lacev fenalcs were
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TABL| L A\efage $cighis and \tandrrd bod,v measurcrrcnts (SD) lor rnalc and lemrle pocke! -eophe\, Ttunk,]t)\ tlla.ann,

collected ne.rr l-acey rnd Ol)nlpia. W:A.. during 1992. ancl 1995 rcspectivel)

Scx  &
sNdv sile

T0rrl
Length
( lnm)

ta i l
Lengrl1

I i ind Foot
Length
(nnn)

' -en8r ' r
(Il,ln)

Daclr lum N{rx.  Tcsl i \
I -englh Lcnglh
( m m l  ( r n n )

A. Fenr lcs:

L.rcc)  (N=9) 126.1* (  1.1.1)

Oly 'npi . r  (N=l t  r  10,1.1+ ( l -1.9)

P=0 00i

B.  N, la lcs:

Lacet  ( \=10) 1,16.1 (16.9)

Ol , , -nrpie (N=17) 13,1.6 (  10. .1)

P=0 061

C. Sir .s  C(Jmbined:

A l 1  F c m a l e \  l l l . 0 *  ( 1 7 . 9 )

(N=3())

, \ 1 1 \ { a l e s  1 3 9 . 1 *  (  l . l . l )

(N=17) p=0.000

D. Serc\  Combined:

L a c c !  ( N = l 9 1  1 1 7 . 2 *  1 1 E . . 1 )

Ol l ' Inpi r  { \= lE) 117. I i "  (10. l l

P=0 000

28.0 (1.6) 7.0* (0.0)

27.0 (1.0) 7.5 " (0.6)

p=0.108 p=0.022

i0 .2 *  ( l . l )  1 . ' 7 "  ( 2 .21

18.5 " (0.7) 8.1* (0.5)
p=0.013 p=o.ol7

2l. l ' !  (1 3) 7.1,! (0.O

19 . r1 . (1 .61  l t .  r =  (0 .6 )

p=0.000 p=0.000

29.2" ().2) 7..1* (0.6)
17  7 i .  ( 1 .1 )  7 .9 "  ( ) . 7 )

p=0.010 p=0.008

2,1.1* (2.1) l l . , l  (  1.5)
16 .6 r  (  1 .9 )  13 . . 1 (0 .8 )
p=0.015 f={).071

:5 .7  (2 .3 )  13 .0  (1 .2 )

l l l . l  ( 7 . 8 )

205.2 (6.1)

l l l .E (8.,1)

221.2 i',7 .0)

207 .0 *  (7 .11

P=0.000

l l 6  7  (9 .6 )

l l l . 3  ( l l . l )

P=0.250

60 .1 ' ,  ( 5 . ( ) )

5. l . l i ' ( '1.8)
p=0 .010

62.1+ (.1.3 )
57.2* (,1.7)
p=o.t)l I

56 .1 ' ,  ( 5 .5 )

5 9 . 1 *  1 5 . 1 )
p=0.036

61 .2 *  ( , t . 6 )
55.6" (,1.9)

p=r-J.00il

'Paired \rlues in columrr\ mrrkcd $iih asterisks drc significarll"," difilrent (P<0 05)

signilicantly heavier. somewhat lon-ecr in total
lelgth, and had signiticantly longertails and shoftcr
ears (Table I ). Thel had similar hind foot lengths.
Lacey males \!ere somewhat heavier, had simi-
lar total lengths, had significantly longer tails and
hind ttet. but significantl) ' sho crear.s (Tablc 1).
Baculum lengths were significantl-Y longer in
Ol5rmpia males. but testcs lengths wcrc similar.
This pattem was also obsened $ hcn the sexes at
each sile were combined: I-accy gophers wcre
signiticantly heavicr. somewhat longer. had sig-
nil icantly longer tails and hind ttet. but signifi-
cantly shorter ears (Table 1). This result is inter
esting because thc two sites arc presumably withrn
the range of the sarne subspecies. T. m. tumuli.
Smith and Pafton ( 1980) noted thrt gcnetic varia-
l ion  Jnd c  lack  u l  h rcc t l ing  h : r r r i .  r .  be tueet t  i s , '
Iated gopher populations can occur because of
occasional inllux of dispersing i ndividuals. I'hercas
gopher motphology may vary substantially be-
t\\'ecn nearbl populations because of a more di
rcct responsc to environmcntal conditioIrs (e.g.,
soiJ type. weatherregimc. available tbrage). Hencc,
they suggest less taxonolnic splitt ing of isolaled
gophcr populations into distinct species rnd sub
specics. The masscs and neasureltents \lc re
port rle in about the middle of the range pub

lished by Ingles (1965) tnd Hall (1981) for T.
lnazama. Wc note, however, the difflculty olidel
tifying subspecies based on exlemal measurenlents
and weight of specimens in the hand: most of the
six subspecies' measurentents and weights given
by Dalquesr and Scheffer ( I944) ll11 *ithin tl
standard deviation (SD) unit of our masscs and
measurenents and all fall rvithin t2 SD. Consid-
erably morc researrh nray be requircd to resolve
taxonomic issues of isolated gopher populations
in the Puget Sound area.

The sex ratio of males and females at thc
Lacey sitc was not different i iom a ratio of
l ; l  (9  females ,  10  males) .  F ivc  o f  23  f le ld  es-
timations of sex of l ive aninals, based on pal
pation of baculum and pubic gap, proved to
be in error (2270) whcn estimates wcre later
comparcd with necropsy results. We caution
rescarchers not 1() rely too hcavily on resulls
o f  sex ing  l i ve  an ima ls  in  the  f ie ld .  Mccrav !
ln ( l  R  o .e  r  I  qL l2  '  l r ,  ' r  rded r  im i l r r  r , r  r t  n  in l .  t ,  '

researchers regarding tlrc detelmination ol re
productive status ofl ive, in-hand. small mam-
nals. Thc sex ratio of gophels at the Olympia
site $,as somewhat skerved towalds felnales (21

tenra lcs ,  l7  na les) ,  bu t  suggests  a  near ly  l :1
ratio.
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Baculum length averaged 2-5.7 mrn (SD = 2.3:
rance = 20-30: n = 27) and lell within the rarge
repolted bv Inglcs ( 1965) and Hall ( l98l) lor T.
mrzama. Thc measurement is useful to distin-guish
T. mulLnn from allother species of Thomon'tys.
but is t lot gencrally used 10 distinguish subspe-
cics of T. luaann. Despite ovcrllp intheran-ues
of baculum lengths. we tbund a si-qnificalt cl i l '-
t'erence in icngths between thetwo sites. suggesting
that this measurcment lr)ay bc usetul in distin-
guishing populations ol T. nqauma in the Puget
Sound arer. Testes. with the exception of one in-
dividual. rvcrc both developed with onc usually
I -2 mm larger (in the lolg axis) than tlte other.
The avcrrge maximum length of thc larger teslis
was l3 .0  n rm (SD =  1 .2 :  range =  l0 -  15 ;  n  =  27)
and u'as similar between sitcs.

Onc of the 9 necropsied femitlcs at the Laccv
site u'as pregnant. bearing 7 tetuses (2 large.5
snall). Three other lcmitles were post-partum with
turgid uteri and swollen tcats. Five placcntal scat.s
were obsefl'ed in one of tltesc uteri. 2 in another;
nonc could be disccrned in the third. Litter sizcs
repofied in the iiterature average about 5, but range
fron 2-E (Chase et al. I982, lngles 1965). Five
ofthe 9 (56%) fernales necropsied from the Lacey
site werc not prcgnantor post-pafium, butthe studv
u! l \  conL l l r (1 . ,1  re la t i re l r  . ' . r r l1  in  rhe  hreeL l ing
scason. A highcr incidence of pregnant or post-
partum individuals rnay have becn observed I or
2 nonths lrter (Verts and Canau'ay 1991). At the
Oiympia site, 19 of 2l femalcs (90.57c) wcre not
pr.egnant atthe time ofcapture. T*o fenales (9.5%)
werc pregnant, each carying 4 t'etuses.

Th,  g r rpherpopu l r t io r r  a r  rheLr .e )  s i r<oceu-
pied a field that had becn densel)' forcsted about
6 years beforc the study. Prior to tree harvcst, the
forcsted area probably supportcd feu'gophcls
because gophers lequirc the tbrbs and grasses of
an carly successional stage for f ixrd. Addition-
ally, gophcr population rcduction activit ies attef
forest renoval occurred on selcral occuslons rn
recenl years. Inlbrmation on Mazanta pocket go-
pher distibution in the Puget Sound area is pri
marily based on Dalquest and Schelfer (1944).
At that t ime. disjunct populations occupied
nontorested arcls, primarily glacial-outwash prai-
ries. Very fcw Iocational rccords ofwestern pocket
gophers are in thc Priority Habitrts and Species
databasc (Washington Depi tnent of Fish and
Wildlife. unpubl. data. 1995). We speculate that
thc cufient distribution of pocket gophers may
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differ with popultrt ions being more u'idcspread
because of extensive clefbrestation in the south
hrgct Sound arca. Foreranple. aerial photographs
ol Thufston County. WA. rvhich was historically
largely firrested, shou'large arcas that havc been
delbrested for urban devclopntent, agriculturc.
fight-of-ways. and other dcvelopmenl (Pringle
1990). Updated distributioD maps are Deedcd be
fbre informed malagement decisions can be made
on the need for protection and the threat of new
developmcnts on specific subspecics.

The population at the Lacey site occupied a
3.3 ha ficld which contained at least 32 irdividurl
buffow systems: a few svstems with l itt le sur-
t'ace activity may have been overlookcd. Conse
quently, we estimate a minimum subadulthdult
clensitv of l0 gophers pcr ha. Later in the year,
after production of young. the density could be
come nuch grcater (perhaps 5 tines lar-qer) until
dispersal occuffed. During March. while livc{rap-
ping aninals to recover radiocollars. we caught
2 adults in each of several bun-ow svstcms. indi-
cating the nating season rvas underway, as has
been notcd by others (Marsh and Steele 1992:
Teipner et aL. 1983 ). Gopher densities at the Olyrr
pin site were 6 times higher (60 per ha). perhaps
becausc of more favorable habitat or because
gopher populations therc hrtl not been previonsly
reduced by the use of toxicants or kil l  traps as on
several occasions in recelt years at the Laccy site.
At least f ive ofthese bur-row syslems were occu-
picd by an adult male and t 'ernale.

Home ranges for males (108 m2: SD = 37.9:
range = 73 l:13: n =.1) r,erc some\\, hal larger than
1br females (97 m2; SD = 57.1 ; range = ,17- l5l:
n = 4) at the l-acey site. These home tanges are
somewhat smaller than figures reported in the l it-
erature tbr thc species and subspccies of
Thomomys (Chase el al. I 982: Teipner er al. 1983).
Because rve only monitored animals at this study
site betl lecn February-April, 1992. it is possibte
thal annual home ranges tbrpocket gophers would
be somewhat larger Marsh and Steele (1992) noted.
however, that home ranges lbr pocket gophers
arc relatively unifbrm throughout the year. It is
also possible that thc field. with its dense ltcrba-
ccous plant cover mowed only once per year in
the late summer or fall, provided lirr the food re-
quircments of individual pocket gophe$ in a rela
tively smrll area. Home rangcs are gencrally
smaller in better-qualily habirat (Chase et al. 1982;
Marsh iurd Stecle 1992). Some rirdiocollared pocket



gophers rverc recovered dcad in their nests be-
cause pan of the Laccl' study vas a test of ln
experilnenti,rl rodenticjde. Thcse nests were at an
areragc depth of l i l3.5 cm (SD = 25.9: range 48-
150: r = I 2). The chambers were roughly ovoid
in shape. about 25 cm in diamcler and l5 cm in
height. ald consisted of dry grass otien with a
few pieces of plastic and root cuttings. The nests
\\,ere notably clean as ercretory wastes were dc-
posited in nearby fecal chamben.

We occasionally encountered tixd caches uhilc
excavating pocket gopher ncsts or burrows. Go-
phers typically clip and cache t' leshy and succu-
lent roots and stcms (Marsh and Steele 1992).
File caches at the Lacey sitc averaged a depth of
52.8 cm (SD = 15.0: range = 36-72). These cham-
bers wete about 3(160 cm fiom the nest. \\'ere
about 23 cm in diameterand about l8 cm inheight.
Thcy were usually t'ulJ of a single type ol root
cuttirgs $'i lh segments 2.5 5 mm in dianeter and
about 3 cm long. The nost common plant spe
cics wefe thistlc (Cirslirrt spp.) and Scotch broom

lC\titus .\t'qxfi Lt s ). Most caches contaiDed about
200-250 g of cuttings. but one cache had about
2.500 g ofcuttings. One lbod cache at the Olym-
pia site was encountered: it contained root cut
tings of Scotch broorn and weighed 782 g.

While many burrows rvere located in the top
25 cm of soil at the Lacey sitc where firraging in
the high density root zone occun. some were much
deeper. Based on the rccovery of 5 radiocollared
gophers fronr bunorvs, decp burrows averaged
l : l l  cm in  depth  (SD =  2 l .9 :  range =  l l9 -150) .
Deep burrows may provide importanl refugia
during inclement wcather and may help drain the
burrow systenr during periods of heavy or pro
L 'noed tu  n l  I l  r l c ipner  e t  u l .  l08 . l ) .

During the course of the Lacey study. '1 of 25
( l67r) radiocollarcd gopbers were taken by preda
tors. The most comtnon predator vas believed to
be rcd-tailed hrwks ( Buteo jantttitetrs[s). Bccatse
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an experimcntal rodenticide was being used, how-
ever. wc cannot be sure that this rale reflects a
natural r-ate. Mofiality rates na.v be very high in
late sum[rer/tall when juveniles are dispersing
(Marsh and Steele 1992).

We rcchecked the 25 burow systems at the
Lacey site l0$,eeks aiterall25 radiocollared adults
and several presumptive mates had been removed.
Twenty-two of 25 (88%) systems werc reoccu-
pied. based on the open hole occupancy method
(Barnes et al. 1970). Consequently. therc appears
to be a high reinvasion late ofburlow systems as
noted by othefs (Marsh and Steele 1992; Teipner
et al. 1983). Because ofthe largc i ltvestment of
cnergy in making a buro$' s) stem. bu.rows are
believed to be a valuablc resource soughl out b)'
dispersing gophers (Reichman and Smith 1990).

lt is apparent that more rescalch is needcd to
determine the distribulion and status of subspe-
cics of\\"estern pocket gophers in the Puget Sound
area. It is also apparent that pocket gopher popu-
Iations can vary in numerous morphological char-
actcristics despitc relatively close (15 km) prox-
inity. Bettcr documentation of these di1'l'erences
mr1 he lp  n t r t t rgcrs  and in te tc ' ted  p i l l l i e .  In , \ r (
readily idcntify endangcred fiorn non-cndangered
subspecies olpocket gophers. Management of rare
or tbreatcned pocket -qopher subspccies should
be possible by providing adequate burowing and
foraging habitat, ifsubspecies can be more readily
identilled and monitored in the tuture.
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