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Abstract:

In 1977 and 1978 I examined characteristics of pocket gopher populations in relation to vegetation, soil
texture, soil moisture, and snow melt phenology on nine belt transects (100 m by 10 m) established in
Pelican Valley, Yellowstone National Park. Pocket gopher numbers on belt transects were indexed
from 48-hour mound counts and trapping. Three hundred-one pocket gophers were dead-trapped during
the study. Mound-building activity was lowest after snow melt in June and generally highest in August.
Mound counts were not a reliable index of gopher numbers when taken prior to late July. Abundance of
winter soil casts in June 1978 was correlated significantly (P <.05) with mound counts from the
previous late summer and fall of 1977. The period of peak parturition was determined to be from
mid-April to mid-May. Placental scars were persistent and quantifiable and enabled computation of a
mean litter size of 4.9 (n=67). Maximum litter size recorded was seven. Females had significantly (P <
.025) larger litters (x=5.1) their second (1978) reproductive effort than their first (1977, x=4.4).
Significant (P <.025) differences in fertility occurred between 50 females collected from Festuca
idahoensis/Desohampsia aaespitosa habitat types (x=4.7) and 42 females collected from Artemisia
aana/Festuaa idahoensis community types (x=5.2). Population turnover averaged 76.5 percent on two
belt transects which were live-trapped. Production of young exceeded replacement requirements.
Juveniles composed 80 percent of 64 pocket gophers dead-trapped in September, 1978. Combined line
intercepts of Melioa speotabilis and Perideridia gairdneri correlated significantly (P <.01) with 48-hour
mound counts. Abundance of Collomia linearis also correlated significantly (P < .01) with 48-hour
mound counts. Soil textures on belt transects did not appear to influence pocket gopher numbers,
however soil depths and soil temperatures may have done so. Soil moisture limited distribution of
pocket gophers. Swales were typically too wet for pocket gopher use until late summer. Dispersing
juveniles established territories on the edge of swales in August, when soil moisture was lowest.
Marked differences in the depth of snow on 1 May between 1977 and 1978 did not appear to influence
juvenile survival and hence fall population levels.
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ABSTRACT.

In 1977 and 1978 I examined characterlstlcs of pocket gopher .
populations in relation to vegetation, soil texture, soil moistire,

" and snow melt phenology on nine belt transects (lOO m by 10 m)

established in Pelican Valley. Yel lows tone National Park. Pocket
gopher numbers on belt transects were indexed from 48-hour mound
counts .and trapping. . Three hundred-one pocket gophers were dead-

'trapped during the study. .Mound-building activity was lowest

after .snow melt in June and generally highest. in August. Mound
counts were not a reliable index-of- gopher numbers when taken prior

© . to late July. Abundance of winter soil casts in June 1978 was cor-.

related significantly (P < .05) with mound counts from the previous
late summer and fall of 1977. The period of peak parturition was
determined to be from mid-April to mid-May. Placental scars were
persistent and quantifiable and enabled computation of ‘a mean litter
size of 4.9 (n-67) Maximum litter size recorded was seven. Females
had significantly (P < .025) larger litters (%=5.1) their sécond
(1978) reproductive effort than their -first (1977, X=4.4). Signifi-

.cant (P < .025) differences in fertility occurred between 50 females

collected ‘from Festuca idahoensis/Deschampsia caespitosa habitat
types: (¥=4.7) and 42 femalés collected from Artemisia cana/Festuca
idahoensis communlty types (¥=5.2). -Population turnover averaged
76.5 percent on two belt transects which were live-trapped.. ' Pro-
duction of young exceeded replacement requirements.. Juveniles
composed 80 percent-of 64 pocket gophers dead-trapped in September,

- 1978.. Combined line intercepts of Melica spectabilis and. Perideridia

gatrdnerz correlated significantly (P < .01) with.48-hour mound
counts, Abundance of Collomia limearis also correlated signifi-
cantly (P < .01) with 48-hour mound counts. Soil ‘textures on belt
transects did not appear to influence pocket gopher numbers, ‘however
soil depths -and soil temperatures may have done so. Soil moisture
limited distribution- of pocket gophers. - ‘Swales were: typically

too wet for pocket gopher use until late summer. Dispersing juveniles
established territotries on the edge of swales in August, when soil
moisture was lowest. Marked differences in the depth-of snow on’

1 May between 1977 and- 1978 did not appedr to influence Juvenlle
survival and hence fall populdtion levels.
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INTRODUCTION

The dynamics'of pocket gopher pbpulations in relation to eco- -
system characteristics have been examined by numerous researchers.

Attempts to isolate spécific extrinéiclecosystem components and de-

"scribe their influence on pocket gopher numbers and distribution

have resulted in the identification of several important factors: '

water content at peak énowpack and depth of snow in spring (Hansen
and Ward,-l966; Reid, 1973); weather and its inflﬁenée on annual

food supplies and cover (Howard 'and Childs, 1959); production of

"annual andnperennial forbs (KReith et al., 1959; Tietjen ef al.,

1967); éna ground water levels aﬁé snoﬁ‘dgpths tIngles, 1949§
Hanser, 1562). ‘ | '

~The inherent éompléxity of.pécket gopher—ecoéjétgm_interéctions
generally 1imit§'thé dégreélto ﬁﬂicﬁtéite—spééificidata.mgy'bé extra-

polated to other locales. A need for specific information on pocket

gqphers'in Pelican Valley, Yellowstone National'?ark afose'from,

interest in.interactions between grizzly bears (Ursus arctos

horribilig) and northern pocket gophers (Thomomys talpoides). Mealey

(1975) and Graham'(197é) suggested that pocket gophers .and their
caches may serve as seasonally impbrtahf food items fér'gfizzlies

in Yellowstone National Park.

W
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Pelican Valley mas selected as the study location'due to its
relative access1b111ty, vegetation in the valley being representa—
tive of large grass/shrub complexes found within the Yellowstone'
ecosystem (Mealey, 1975),'and the high frequency of grizzly use
along the southern edge ot the valley, COinciding with generally-
high 1nd1ces of - pocket gopher numbers (Graham, 1978)

ObJectives of this study were to select SpeC1flC representative
sites in Pelican Valley or whichipocket_gopher numbers_could-be
quantified, monitored, and_compared'With'data gathered concurrently
on yegetative composition, standing crop, soil moisture, soil tex-
ture, and snow melt phenology. Changes in‘pocket gopher numbers
- were analyzed by gathering data on pocket gopher natality, sex ratios,
age structure, annual population turnover, recruitment, period of
peak parturition, and home range'size. Frequency of infection with
the parasitic nematode CdpiZZaria(hepqticq, averagedmeights,‘and
composition of a pocket.gopher cache were also determined.‘-Field'
work was conducted from June to Septemberiln 1977 and from June to

October in 1978




STUDY AREA

Pelican Valley lles east of the geograph1c center, of Yellowstone
'Natlonal Park and 1mmed1ate1y to the northeast of Yellowstone Lake )
(Flgure 1). Elevations vary from approximately 2362 m to 2437 m.
The valley is anproximately 2500 hectares in area. The nean annual
_temperature recorded at Lake Yellowstone ‘weather station from 1948
to 1974 1s 0. 2° C (Dirks, 1974) July is the warmest month with a:
mean daily maximum.of 22° C while tne coldest month, lanuary, has a
mean daily minimum of -18° C (U.S. ﬁeather Bureau, ClinatolOgioal
Data for Wyoming). Lake Camp snow'course; approximately eignt kilo-
meters west of the valley at an elevatlon of 2392 m, had a mean Snow.
depth of zero cm on 2 May, 1977 and 55 8 cm on, 30 Aprll 1978 (Table
1, USDA Soil Conservatloﬁ Serv1ce and Federal State—Prlvate Coopera—
tive Snowaurveys,l977 and l978)‘ / |

Table 1. Snow depth and water content of snow on approx1mately l May
: for Lake Camp Snow Course, 1977 and 1978 .

Date ' ‘Depth of Snow (cm) . " Water Content (cm)

2 May 1977 | o 0

30 April 1978 . 55,8 ~ 5.

P
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O = Sites intensively studied

Figure 1.

Yellowstone Lake

Pelican Valley, Yellowstone National Park




Graham (1978) observed that timEEr/grasslaﬁd édge-efféctife;y
divides Peiicaanailéf into'séﬁarate écologi;al units. In béréicular,
fhe southern édgé‘of the valley exhibits. a mosaic of small, discrete
ecological units or 3p$téhes'. Graham (1978) suggested that‘grizélies
exhibit a foragihg’strategy.charactegized by mévement between gmall
pa£;hes of éeésoha}ly high féod‘;bgﬁdande. Such.foraging étrateéy
may‘£ebresent a‘long—term adapéagién'to flué;ﬁatiéns,in spatia;f
temporal distribﬁtions of f;od (Royéma, 1970;]Smi;h and Sﬁéatﬁén,
1974; Pyke et al., 1927). in 1iéht of ‘these obéervations, chaﬁacf
teristics of poéket gopher popﬁiations on‘émall, representétive, and

génerélly homogeneous ecoibgical‘units,were of particular interest.:




METHODS

Belt transects were establisﬁed along the southern edge of
Pelican Valley on sites considered to be representative of existing
plant communities and sgil types. Eight belt transects 100 m long-
and 10 m wide were estéblished during the summer of 1977. One addi-
tional belt transect of the same dimensions was established in June

of 1978. These belt transects served as’ the primarf sites of data

collection during both field seasons.

Vegetation

The vegetétion on all beltvtransects was classified as to
habitat’type\(h.t.) ‘(Mueggler and Handl, 1974) or community tyﬁe
(c.t.) (Graham, 1978) and quantitativeiy measured. .

Vegetative composition on five of the nine belt transects was
represeﬁtative of a Festuca idahoensis/Deschampsia caespitosa

(FEID/DECA) h.t. (FEID/DECA belt transect Nos. 1 through 5). Three

belt transects were representative of an Artemisia cana/Festica idahoen-

818 (ARCA/FEID) c.t. (ARCA/FEID belt transect Nos. 1 through 3), One

belt transect was representative of Deschampsia caespitosa/Carex spp.

(DECA/Carex) h.t. (DECA/Carex spp. belt transect No. 1). Graham (1978)
found that the FEID/DECA h.t. and the ARCA/FEID c.t. composed 51 per-

cent and 31 percent respectively of all grizzly obsérvation sites for

both Pelican and Hayden Valleys.
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Composition and caﬁopy coverage of lqw growing Qegetati§n~Wére:

determined in Aqguét on: each of the eigﬁt‘bglt transects in 197%

and on each of the nipe‘ﬁeit transécgs in 1978; A modification of

the method_describéd by Daubenmire (1559) was used. Twenty 2x5
‘decimeter ﬁlots Wére pléced ét five meter intervals aloﬁg the center~
 1ine of eéch belt';fansect.in 1977. Intensity of sgmpliﬁgfﬁas in-’
éreased.in 1978-to 25 ﬁlots piaced gthfour mete;_%nte;#als;‘ Scien-
tific‘and common nameé of plénf spécies fdllow ﬁitchcock et al.
(1969), Booth ;;mci Wright (1959), and Booth (1‘972)'.

“ Liné iﬁtercepts coinciding with.the gentérline pf each belt
tranéécf we?e ﬁséd to index the relative abundaﬁce of yamﬁa |
(Perid_’ericﬁ'_a éairdﬁer?}) and purpie .oniiongrass Melica épectébilis)
for-tﬁe month of August in bo£h.l977_and 1978. Ihese two épéqies
are of possible iﬁﬁértanée to gfi;ély bears.(Graham,'l978). |

Dafa on standiﬁgAcrgp for the mbﬁth of August in 1978 Qere ob~
ltéined on the.nine belt'transecté‘by ufiliziné clip plots (USDA
FOrgsf SerVice,.l963).- A |

-Two of the nihe belf-transeéts wére intensi&elyHéaﬁpled géing
10 circular clip piots, each equal.to 9.6 ftz, _Thé femainipg \
seven Eelt-ftansgéts ﬁere sampled qsing-ld circular élip ﬁlots each
equal to 0.96 £t2, On allvnine belt transects a.spratifiéd randqm
sampling séhemeldeferﬁinea'fhé'ldcgtioh of clip piots. Belt transects

were paftitioned‘intd"lo m? ééctibns along their lengths. One clip

i
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Aplot was randomly selected within' each 10 mé section of tbe“belt ]
transects; Plant species clipped fromueach plot were bagged
separately. Some spec1es occurrlng only 1nfrequently were lumped
together; Cllpped vegetatlon was oven dried at 50° C to a constant
weight, then removed from bags and welghed to the nearest 0.01 gram

Ordlnatlon and cluster analy51s of canopy coverage data from :
bbelt transects fbr,l977 and 1978 followed Goldstein and Grigal

(1972).

Indices.of Pocket Gopher Numbers

Indices of'pocket gopher numbers‘durdng snow;free'months were
accompiished through the use of mound counts (Reid et al., 1966)
’ within each belt transect. Mound counts.were:made at arbitrary
intervals during the l977 field season'and monthly interVals during '
-the 1978 fie;d season;

A.relative index of prior gopher activity during‘winter snow
cover was obtained.in'June of 1978 by quantifying abundanceaof winter
ssoil casts. On each of eigbt belt.tranSects, totai centimeters of
intercepted soil casts along eacb of three parallel lines were
recorded. Placement ofblines coincided‘mith each side and the
centeriine of belt transects. Tbe total number or‘centimeters inter%
cepted per belt transect was compared with prev1ous mound counts

taken in laté summer of 1977 and mound counts taken in June, l978
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Deéd—trapping'and Necropsy

Macabee‘tréps were used_té collect poéket gophers from belt
. tranéects and other sites With‘éimilgr vegégafibn:and soiié in
Pelican Valléy. .Thre;.hundred—oné_ﬁoéket gophers wé;e coileéted
during the 1977 ana 1978 field seasons. Iﬁfo?matioﬁ_oﬁ_ratés of
moﬁnd‘building,:natalify;‘séx ratiqs, ége.classgs, bédy weights,
and fhé preéencé'of parasiteé was.obtéined.‘ ‘

'Allibocket gqphers Within'tﬁo belt traﬁsects (FﬁID[ﬁECA 1
- ‘and ARCA/FEID 1) were trapped out auring September, l978'£o obtain
individuals live-trapped, marked,‘;nd,?gleaéed auring the previoué.
year's field season. Numbefs'of-indiﬁiduals collected bn’theée‘twb
bélt transects, é}onglwifh,moﬁnd cohnfg:taken_immediafei& prior to
trapping allowea for computépién:AE the mean numﬁer inmoﬁndé built
..pér pocket éépﬁe}.per 48 hour Fiﬁé»interval;
| Pocket gophers on a.sgﬁi—iéqlafeq ;orth facing'hillside
_ (FEID/bECA h.t.j;cqmprising an area of approximatély 6.5 ha Qeré
trapped during fhé 1978 fiéldvseason. Approkimately_éo percent of
:all individuals on tﬁis siéé were éolléctéd to,Sbtéiﬁ infofmétion
on the popuiation'charécteristics of a discrete pocket.gopher popu—
lation.

Field‘ﬁeiéhts were obtéined for 231 poéket gophers céllected
during the l978ifiéld‘seaéon'thfoﬁgh the use of a dial épfing'scalé

accurate to i.tongfams. Specimens were‘placed in Whirl Pak:plastic

ey
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bags upon collection in the field énd frozen thé same 555.  Néﬁﬁi
specimens remgined in traps.longer‘than 24 hours; |
| In thg lanraféry, specimeﬁé were subseduently.thawed and
weighed to the ﬁeafest 0.1 gram. Comparison 6f»lébofatory'ﬁeights
with fiéld weighté révéaled an aﬁefage ﬁeight:léés of apfroﬁimately
five grams due fo'deéiccation.. Comﬁénsation for weiéﬁt.léss dué to
desicéation ﬁaslmade.iﬁ:order to dbtéip approiimate field Weights
of pockét_gophers collected dgriﬁg the 1977 field season.

Pocket gopher natality waé'measured by counting placental = .
scars and embryos‘of uteri exciséd from adult feméles. Ré;an aﬁd
Gier (1967) agtermined that placen;ai scar counts, if ipterpreted
judiciousiy, correlated well'w;th‘embrfbicoﬁnts'iﬁ Peromyséus
manicuz_atus and Microtus__ochfo‘gaster. Preparation é'f exbié’ed
uteri followéd Oréini‘(1962){

A&ult pgéket gobhers wérg discfiﬁinated frqm.young'in the field "
during the'mdnths'of Juﬁé and‘Julylén fhé bagis 6f»§ize-and peiage;
kAccuratelseparétion:of adult mé}és from young, in the fall wés hot ;
possible. 'However; the. presence of a pubic gép'and the;size'of'
the uterus in femalés éllowed for acéuréﬁe separation 6f édﬁlts ffom
young in the fali (Hisaw, 1924; Haﬂseﬁ, 1960). Adulé‘femaies Wére
separated into year classes on the basis oﬁ numbers of plaéentél
scafS'after_a mean li;tgf éize-for the populétiéﬁ was determined.

During necropsy, pocket gopher liver tissue was excised;
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pressed between two glass.microscope,slidea, and examined uﬁder -
magnification for determination of presence or absence of_C&piZZoréa
hepatica, a parasitic'nematdde. Cunningham (1966) spggested‘tkat.

heavy liver infection from this paraslte may affect the: fat—storlng

"gbility of pocket gophers.

Live—trapping

Pocket gophers were llve—trapped marked, and released on
FEID/DECA" Belt Trapsect No. 1 and ARCA/FEID Belt: Transect No. 1.
during Acguat of 1977; A modlficatlon of the pocket gopher llve;
trap described by Baker and_Williams (19?2) was used. Live—trapping
enabled specific.data to be gathered on population turnover aad the

omputatLon of a ratlo of mounds bullt per gopher per 48 hoors for

1977 on both belt transects. Addltlonally, live- trapplng prOV1ded
{

. known age 1nd1v1duals as standards for age determlnatlon and ‘average

litter size in females.

Burro& systems were located by probing the soil with an Oakfield
Apparatus near fresh‘pocket gopher ﬁodnds. Live—traps were set
around the,peripﬁery of burrow'systems in order to -obtain home
ranée size. Capture sites were marked and subsequently mapped to
accurately measore home range.srze. Individual pocket'gopﬁers were
generally captured more than once: the maximum‘number of recaptures

was that of an adult female captured 10 times. Home range Sizes‘Were

1
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determined fo; ipdividﬁals papéured threé or moré times.

To minimize @ossible trap—related mortality,.traps.weré‘checked
on an houriy basis and liﬁe—trapping was conducte& only during day-
light hours. Despite such éffbrts; a féw individuals éHSwed obviops
signs of physiological spreés:upon release. Thgse indiyidﬁals were
' cbnsi&ered trap—reiatgd mortalities if no subsequeng recaptﬁres &ere

"accompliéhed.f

During the 1977 field séasoﬁ; collection of éoil samples was
restriéted to the month of July.’ Soil Samplés'weyé used to deter-
mine the soil texture on belt transects. Soil sémplgs were tgken \
at two depths at Zdlm intervals along beiﬁ transects. ,Sampies from
zero to 10 cm, and 10 to 3O cm in depth were golleéfediuéihg an
bakfield_Aﬁparaﬁus;’:Sbil textufe was deterﬁined throuéh.aAmpdifica—
tion of é-meth&d des@fibed 5& Bouypucoé (1928). |

| During the:lé78 field seasdﬁ; soil Sampies were oftained at
'monthly_intervals on nine belt tfansécts at the 25 m and 75 m tran-
secf marks.. Collection methodg folloﬁed those of 1977 except that
fiéld and ovén dry weights Qere‘obéaiﬁed on all.sampleé;'ana % rela-
tive index of water saturation was obtained.
‘ Pocket‘goph;r tolerance to percent water éaturatiqn of soil wés

estimated during the 1978 field season.. Three line transects were
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established between FEID/bECA Belt Trahséét No. 1 énd ARCA/FEIﬁ
Belt Transect Né. 1 which afe sgpa;ated by a low:DECA/Careé.sfp;
h.t..swale. Monthly soil éaﬁples Qere-taken at five meter intervals
along these three line transecfé at. depths of zero £o ;O cm, and |
10 tq_30 cm. Compérison of oven dried soil Weigﬁts and field
weights allpwed for computation of épproximate‘pércent satufatiqﬁ
of water for each sampliné period. Presence‘or absence of poékét
gophérfmounds within fiVe meters éf éither side of each liﬁé'trani'
secflwas recorded simﬁltaﬁeousl&hwith Ebilection of moq;hly soil

samples,

Snow Melt Phenology

Aerial photography missions were flown in a Piper Super.Cub
aircraft on 28 Apfil,‘l977 and 1 June,'l978.‘.dn_bqth dates, late

melt snow patterné were photographed'by using a 35 mm camera.




‘RESULTS'

Indices of Pocket Gopher Numbers

Relative numbers of pocket goﬁhers'as indexed through mound

counts (Reid et al., 1966) on belt transects during 1977 and 1978

are shown in Figufes 2 through 7. On all belt transeéts, mound-
'building activity was lowest in the séring and increased throughéut
the sﬁmmer monfhé. iHighést mound counts were generally obtaiﬁed |
during August. A decline in mound-building activitv, following a
'peak in late July occurred on FEID/DECA 1 (Figufe 2), FEID/DECA

3 (Figure 4), ARCA/FEID 1 (Figure 6), and‘ARCA/FEID 3_(Figﬁre 7).

Final mound counts on each belt transect in 1977 were cbmﬁared'

Wifh'moqnd_counts obtained at approxiﬁatgly the same time in :
'197$ (Table 2). Differences bétween final mound counts iﬁ 1977
and closest—date_ﬁound:cbunts'iﬁ 1978 are.not,significant (P > .05,
paired t-test). Mound;ﬁuiiding activity appearéd té be_greatér tn
1978 than in 1977 on beit transeéts'FEID/DECA,l,.fEID/bECA 3, and
ARCA/FEiD 3, Limited mouna';ounts dﬁriﬁg the,l977 fiéld season:

oﬂ ARCA/FEID 2 fesfrié£s‘stricf_éoéparisoﬁ‘between tﬁe-two years,
‘however casual-dbseyvations during Augﬁst of;l977“indicated that -
mound;bdildingﬁéétivity Qas wéll belowﬂl§78 levels.

The ratios of . mounds built per pocket gopher per 48_ﬁoufé'oﬁ
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Figure 2. Mounds built per 48 hours versus date for 1977 and 1978
on belt transect FEID/DECA 1.
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Figure 3. Mounds built per 48 hours versus date for 1977 and 1978
on belt transect FEID/DECA 2.
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Figure 4. Mounds built per 48 hours versus date for 1977 and 1978
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Figure 5. Mounds built per 48 hours versus date for 1977 and 1978
on belt transect FEID/DECA 4 (upper figure) and FEID/DECA
5 (lower figure).
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I"igure 6. Mounds built per 48 hours versus date for 1977 and 1978
on belt transect ARCA/FEID 1 (upper figure) and ARCA/FEID
2 (lower figure).
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DECA/Carex spp. 1 (lower figure).
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Comparison of final mound counts on belt transects in

1977 with closest-date mound counts in 1978..
Belt 1977 ' R 1978
Transect Mounds/48 hrs ‘Date Mounds/48 hrs Date
FEID/DECA 1 55 "1 Sept - 118 25 Aug
FEID/DECA 2 53 27 July 52 1 Aug
FEID/DECA 3 36 1 sept 53 26 Aug
FEID/DECA 4 75 1 Sept 78 - 26 Aug
FEID/DECA 5 20 22 July 17 1 Aug
ARCA/FEID 1 48 - 1 Sept 49 25 Aug
ARCA/FEID 2 2 27 June 19 25 June
ARCA/FEID 3 .18 28 July - 48 1 Aug

FEID/DECA 1 and ARCA/FEID 1 durlng 1977 and 1978 are given in Table 3.

“-leferences between the four ratlos are not SLgnlflcant (.1 <P < .,25,

X2 test of 1ndependent sample proportlons, Tate and Clelland 1957)

Table 3.

Comparlson of mounds bu11t/gopher/48 hours oh FEID/DECA 1
and ARCA/FEID 1, 1977 and 1978 ;
“Belt. . ) B Gophers Mounds/
Transect Year Mounds/48 hrs . Trapped* 48 hrs/
' ' o Gopher
FEID/DECA 1 1977 ‘55 16 3.44
FEID/DECA 1 1978 118 - 25 4,72
ARCA/FEID. 1 1977 48 11 4.36
- ARCA/FEID 1 1978 49 15 3.26

*Pocket gophers.on both belt transects were llve—trapped in. 1977
while in 1978 dead-traps were used.
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Total centiméteﬁs of winter éoil‘casts inteféépféd:éig#g liﬁg'
t;ansééts on each belt tranSecf'in June, 1978 eqrrelate signifi%
cantly (r = 0.77,_P <.05n = 8) wi?ﬁ maund.counts 6btaiﬁed during
summner and,fall of 1977 (Figure 8).l No siQnificant‘cor?elation
exists (r = 0;25, P> .05)‘5étween centimeters of wintef-soiivcasts
intercepted and mound counts”takeﬁ in June of 1978.
Sex Ratios
’ NumBerS'aﬁd sex of a&ult and juﬁenile pocket géphers-tollected
during both field éeasons, along'wiﬁh resultant sex ;étioé, are
presented in Tgblé 4. Sex fatioé do not depart gig#ificantly ffqﬁ

50 : 50 (P.>..05, X*

test) within either the juvenile or adult re-
prbductive age-classes; althohgh'ratios appear to favor females

within the juvenile age class.

Plgcental Scars

flacental scars wéré found to'be persistent and -quantifiable
in ail females exa;inedu A total 6f'19 new and oi& Placental
scars were pounfed within the ﬁfe;us of one_adﬁl; female. 6f all
uteri cleareéd and.exémined (n = 96),:n6ne pésessed'more fhaﬁ seven
placéntal scars aﬁtributable to‘a single parturition. Nine.pregnaﬁt
‘fémales were goilecteé'on fhe study area and none had more than.éi£‘ 
emb?yos developiné‘in the uterus. Togethér) piécental scar'and

embryo counts suggest that the litter size of pocket gophefs.in




23

25001

r:0,765 P<0.05
n: 8

1500

1000

Total cm of winter soil casts intercepted/belt transect

500

Mounds bullt/48 hours/belt transect (1977

Figure 8. Total centimeters of soil casts intercepted in June,
1978 along line transects on each belt transect
versus 1977 late-summer mound counts.
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Table 4. Numbers and sex of adult and juvenile pocket gophers T
collected during 1977 and 1978, o

Reproductive ~ Sex Number - -Sex Ratios

Class _ . Collected - Adults Juveniles.. Overall
Adult F- - 95 _
" Adult M - 88 SR -
: ) — 54 1 46
" Juvenile . F ' 65 - '
. . ) 57 : 43
- Juvenile - : M 50 : ‘
No data* oo 3.
' 301

*A weasel (Mustela f?enata) consumed all but entralls of these kill-
trapped individuals.
?elicen Valley does not exceed séven.

A meen,litter size comﬁuted:trom'femalee Qith seven or fewer1
placentel scafe‘was 4.88 (n = 6?, SD = 1.12), wnile the mean nunber
of enbtyos per pregnant female was 4.55 (n =_9,'Sﬁ'¥.l.23). |

Year_classee of female pocket gopners as determined through
plaeental scar and embryo counté‘are nresented in -Table 5.‘ Femeles
 assigned to yeaf class é (n = 23) Had significantly larger (P'< ,003,
pairedlt—test) litter sizes (x = 5.13, SD = .69) their eecond (1978)
reproductive effort than their first (1977, X = 4.43; SD = .87).l '

leferences between ‘the- number of recent placental scars in 50

females from FEID/DECA h t. areas (x =. 4. 72 SD "1.11) and the

,}
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Table .5. Year class of female pocket gophers as determlned from .
placental scar . -and embryo counts ~

Year Class* _ Number. Collected Percent Total
I | g 65 S s
1 | S 67 . o 42
2 S - 33 - o 14
3 ‘_ 5. 3

160

*Females with < 7 recent placental scars = year class 1; females with -
> 7 total placental scars but < 14 total placental'scars = year
class 2; females with > 14 placental scars but < 21 placental scars

= year class 3 :

#Juveniles.

number of recent scars in 42 females from ARCA/FEID c.t. areas

(x = 5.21, SD = .87) are significant (P < .625, i= 92, t-test).

Age Structure and Population Turnover

A-tétal-Of 46 pocket gophers wera;coilectea fram a nortﬁ—
facing FﬁID/DECA'ﬁ.t. hillside of apprqaimately ;5 hectare. Pla- E
‘cental scar counts 6f.l7 aault females allowea for tonstructian of-
a life table to estlmate surV1vorsh1p and ﬁortallty rates (Tabla
6). Life table information suggests that the populatlon is stable
(Ro = l.Ol)) that the mortality rate (gqx) remaiqs fairly constant
to k‘='3; and that there is a rapid taraover.bf adult pocket
gophets. 'Additionally,'the high mortality of juveniles (qx % .75)

suggests that production of young exceeds replacement requirements




Table 6. Life tablg for pocket gopher population collected on a north facing FEID/DECA h.t.

X dx 1x (1x) Lx (gx) Ex mx Ixmx x1xmx Vx
0 59 79 1.000 49.5 0.75 0.867 0.000 0.0000 0.000 1.000
1 13 20 0.253 13.5 0.65 0.950 2.706 0.6846 0.684 3.999
2 5 7 0.088 4.5 - 0.71 0.786 2.800 0.2480 0.496 - 3.737
3 2 .2 0.025 1.0 1.00 0.500 3.360 0.0840 0.252 3.359
8.866 1.0166 .  1:432
(GRR) (Ro) (T)

x=Age group (initial age at start of age interval).

dx=No. of individuals dying in age group X.

1x=No. of individuals surviving at the beginning of each age interval.
(1x)=Proportion of individuals surviving at the beginning of each age interval.
Lx=Mean No. of individuals allve at each age interval.

(qx)=Mortality rate.

Ex=Mean average life expectancy of gophers attaining each age 1nterval
mx=No. of female offspring per individual female in an age group at age X.
GRR=Gross reproductive rate.

Ro=Net reproductive rate.

T=Mean generation length.

Vx=Reproductive value.

9z
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and young are dispersing to other sites.
Age class.composition of pocket gophers dead—traﬁped during
1978 (Table 7) inaicates that iuveniles predominated in late summer
and fall populations. |

Table 7. ' Percent composition by age class of pocket gophers dead-
trapped in Pelican Valley during 1978.

Month Total Trapped % Juveniles - % Adults
June | C 69 7 .93
July . .89 39 61
August 9 78 22
September . 64 80 20
October . 13 69 ' 31

Thirty-eight pocket gophers were captured, matked, and re-
‘leased oﬁ FEID/DECA 1 and ARCA/FEID 1 during 1977. Four of éhese
individuals were cohsidéred trap—relatéd mortalities (two from each
belt transect) and thus were not included in determining percent
turnover. On FEID/DECA 1, four of 19 pocket gophers marked and re-
leased during 1977 were recaptured in 1978 (79 percent turnover).
All four of these individuals were juveniles in 1577. On ARCA/FEID 1,
four of 15 pocket gophers mgrked and‘released in 1977 were captured

in 1978 (73 percent turnover). Three of these individuals were
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marked as juveniles in 1977 and one was identified as an adult mélei
The overall turnover for pocket‘gopﬁers collected on both belt

transects was 76.5 percent.

Estimate of Home Range Size

The greatest distance between capture points is given in Table
8 for po;ket gopheré trapped twicé or more. Maximum capture dis-
tances of bocket gopheré trapped on ARCA/FEID 1 (x = 7.3 m, n = 9)
.do not differ significantly (.05 ; P < 0.1, t-test) from those ob-
tained from pbcket gobhers trapped oanﬁID/DECA 1 (x = 8.8, n=13).
Pocket gophers captured three or more fimes enabled the

coﬁputation of a minimum home range area (Mohr, 1947). One adult

male had a home range size of 51 m? which was the largest area found .

occupied by an individual pocket gopher. One female captured 10

times had a home range sizé of 37 m2.

Wéights

Adult male pocket gophers collected during 1978 .(n = 66) ﬁad.
a mean field weight of 105.1 g (SD = 9.9) while females (n - 70)
had a mean wéight of'92.7'g (sD = 11.7). Diffe;eﬁces between mean
weights of males ané females are significant (P < .OOl,’t—test).
Comparison of adult pocket gopher weights from FEID/DECA h.t. areas

and ARCA/FEID c.t. areas show no significant differences (P > .05,

t-test). Mean weights of juvenile pocket gophers collected during
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Table 8.- Index of home range size using linear distance between .
two most distant capture points. '

Reproductive Sex Vegetation Distance
Class Type (m)
A F _ARCA/FEID 9.6
A F " 5.6
A F " 8.0
A F " 5.7
A M " 5.5
A M " 13.2
A M " 6.4
J ? . " 10.3
J ? " 5.3
x=7.3 SD=2.77
A F FEID/DECA 11.5
A F " 8.8
A F " 15.0
A F " 8.1
A F " 5.5
A ‘M " 13.0
A M " 11.9
A M " 12.5
A M " - 9.0
"A M " 3.3
J F " A
J ? " 7.1
J ? " 4.3

x=8.8

SD=3.77
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1978 versus time are given in Figure 9. Mean weights of juvenilés_

appeared to increase most rapidly during late August and early

September.

Parasites
Capillaria hepatica was present in 96 percent of all adulté
examined (n = 172) and 28 percent of éil juveniles (n =‘113);
Individuals infected with C. hepatica occurred with equél fre-
quency on FEID/DECA h.t.'areas and ARCA/FEID c.t. areas. Additional
parasites recovered incidentally during necropsy of specimens in~
cluded a tapeworm of the genus ParanoplocepﬁaZa recovered from one
individual and heavy infections of a stomach nematode of the genus

Physoloptera from three individuals.

Pocket Gopher Cache

Composition of a pocket gopher qééhe found in June, 1978 on
the suffacé of the ground near ARCA/FEID 1 indicates that corms,
tubers, and roots of several plant species may be of importance ﬁo
pocket gophers as winter food items (Table 9). Corms of Claytonia
lanceolata and ropts of Polugonum bistortoides composed greater than
50 percent of éhe cache by weight. The relative abundance and
possible cofrelationé of these two species with gopher numbers on
belt transects were not obtained.because both species were ephemeral

and thus were unfecognizable in August when vegetation was analyzed.
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Figure 9. Mean weights of juvenile pocket gophers collected during
1978 versus month. Range (thin black line), standard
deviation (black bar) and + 1 standard error (open box)
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Table 9. Composition of a pockét gopher cache collected.in Pelican
Valley on the surface of the ground in June, 1978,
following snow melt. '

Taxa ' " Weight (g) Peréent Total
: : Weight
Claytonia lanceolata - ' 4.8 : : 35.0
éerider'idia gairﬁneri - 1.3 | 9.6
Melica spectabilis 4.5 | ‘ . 32,8
Polygonum bistortoides 2.4 ‘ 17.6
Artemisia cana . 0.7 5.0

Vegetation

Data on canopy coverage and frequency of occurrence of plant
species on belt transects during August, 1978 are preseﬁfed in
Appendix Table 10. Comparison of 1977 canopy éoverage.data’with
1978 canopy coverage data indicate significant differenées‘(P < .05,
t-test) betwgen years among thé mean canopy coveragés of some plant
species (Table 11). Changes in méan canopy coverage of any one
- particular plant species did not appear to influence pocket gopher
numbers in a consistent manner. However, on those belt tfansects
where mound-building activity increased in 1978 over 1977 (FEID/DECA
1, FEID/DECA 3, ARCA/FEID 2, and ARCA/FEID 3), overall increaées‘in

mean canopy cdvefage'were recorded. On belt transect FEID/DECA 1,




Table 11. Plant species occurring on belt tramsects for which significant differences
(P < .05, t-test) in mean canopy coverage were-obtained between 1977 and 1978,

RO

o W, W

Belt Trénsect-7 l Taxa 1977 i 1978
‘ ' X " SD X " 8D .
ARCA/FEID 1° . Agfépyron caninum - .6 1.2 1.4 3.1.
Aster spp. 2.9 5.3 9.3 12,4,
Collomia linearis .6 1.1 3.6 - 4.4
Perideridia gairdneri 1.1 1.3. - 3.8 19.6
ARCA/FEID 2% . Agoseris glauca 1.5 4.3 5.4 6.2
Deschampsia caespitosa 9.0 9.8 21.0 - 23.9
Polygonum douglasit 3.9 4.9 .7 1.1
ARCA/FEID 3% Danthonia intermedia 6 1.1 .0
‘ Galium boreale .6 - - 1.6, 5.8 7
Thalictrum occidentale 1.8 3.4 6.5 7
Perideridia gairdnert .0 .0 .6 1
' FEID/DECA 1% Collomia linearis 1.9 1.1 5.8 8.1
Polygonum douglasii 1.6 C 3.4 .0 - .0
- Stipa occidentalis .9 3.4 6.8 1L.2 .
. FEID/DECA 2 - Polygomum douglasii 3.3 4.1 1.4 1.
FETD/DECA 3% Agoseris glduca 2.5 3.1 1.0° 1.
- ' Perideridia gairdnert . b W9 1.2 I.
Ranunculus alismaefolius .0 .0 .5 1.
FEID/DECA 4 |
FEID/DECA 5 Agoseris glauca 1.6 “1.2 .6 1.
: o Potenti}ld gracilis - - 2.5 - 2.9 6

£

* ¥Belt transects where mounds built/48 hours. increased in E978 over 1977.

€e.
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Where mounds built/48 hours increased markedly in 1928,oner 1975;-
a ccrresponding significant increase'(P < .05, t—test) in the mean
canopy coverage of CoZZomra linearis occurred (1.9 to 5. 8) In
Colorado, Ward and Keith (1962) found that C. Zinearts composed
as much as 15 percent by volune and 44 percent by occurrence cf-plant
‘ Spec1es in T. taZpozdes stomachs.
Ordlnatlon and cluster ana1y81s of canopy coverage data from

belt transects are presented in Flgure 10 and Table 12, respective—.

-ly. Belt transect ARCA/FEID.l appears to be least similar of all belt.

transects, while belt transects FEID/DECA 1 through FEID/DECA 5 haye

~a high (.92) level of similarity.

Table 12, Cluster analysis of 1978 canopy coverage vegetatlon data
' for all belt transects.

Level of Similarity ‘Stands Included®
.9571 ' . F3,F4 .
L9423 . F2,F3,F4 -
.9348 ' F1,F2,F3,F4
.9319 - A3,D1
.9204 . © F1,F2,F3,F4,F5
.8683 A2,A3,D1
.8322 . F1,F2,F3,F4,F5,A2,A3,D1
.7658. N All one group

#F1l through F5 = FEID/DECA h.t. Belt Transects 1 to 5; Al to.A3 =
- ARCA/FEID-h. t. Belt Transects l to 3; D1 = DECA/CaPex spp. h.t.
Belt Transect 1. : ’

TN T O O 4




83

Figure 10. Three dimensional ordination of canopy coverage data from
belt transects for August, 1978. Numbers 1 through 5 are
FEID/DECA 1 through 5; numbers 6,7,8 are ARCA/FEID 1,2,3;
number 9 is DECA/Carex spp. 1.
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Combined line intereepts of yampa (P. gairdheri).and burnleﬁ

Ioniengrass"ow. spectabilis) for both 1977 and 1978 correlate siénifi-‘4

‘cantly (r = .63, P < LQl)_with mounde'built/48 hours onbelt tran-
sects (Fignre il). B ' '
| Standlng crop in kg/ha of ind1v1dua1 plant species on.belt
transects in August 1978 1s presented id Appendlx Table 13. ,A
summary of total gram1n01d and forb standlng crop is presented in
Table 14. No,significant correlation (P > .05) wes_obtained between
either total graminoid standing crop or total fbrb~stending'crop,uend
fall_ﬁound counts, | |

Teble 14, Standlng crop (kg/ha) in August 1978 of total gram1n01ds.
’ and forbs on belt transects .

Belt Transect - Graminoids o Forbs
: L (kg/na) - : -+ (kg/ha)
ARCA/FEID 1 " L 209.7 581.7
ARCA/FEID 2 . : 1183:9 466.1 -
ARCA/FEID 3 o 1017.8 728.4 -
x =.592 -
FEID/DECA'1 1248.2 394.6 -

- FEID/DECA 2 1380.0 478.,1 -
FEID/DECA 3 1692.2 - 408.2
FEID/DECA 4 1218.2 456.6
FEID/DECA 5 661.5 612.7

X = 470

DECA/Carex spp'.1 S - ¢ 1263.6- S 702.1
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and 1978 (X).
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Correlation coefficients obtained between mean canopy-covgﬁagé
of individual plant species and fall mouné counts are presenéed iﬁ
Table 15 for 1977 and 1978. Correlation coéfficients between
standing crop in-August, 1978 and fall mound counts are presented in
Taﬁle 16. Collomia lineartis abundaﬂce.correlated significantly
(P < .01) with fali mound counts for both years. Standing_qrop in
kg/ha of C. linearis éorrelated very highly (r = .94) with mounds

built/48 hours (Figure 12).

Soil textures on belt transects as determined through mechanical
analysis are presented in Table 17. Belt éransects AkCA/FEID 2 and
ARCA/FEID 3 are 'sandy loams' while all other belt transects~are
'loams' or 'silt loams'. Profile descriptiéns of soil horizons on
FEID/DECA 1 and FEID/DECA 5 by Drs. Clifford Montagne and Lawrence
Munn, Plant and Soil Sciente Debartment, Montana State Uﬁiversit&,'
suggest that the percent sand was- overestimated ih‘soiis on FEID/DECA
habitat types. Soil textures on belt transects appear well within
thé tolerance.limits of pocket gophers as evidenced by ﬁound—counts.
In swales,nwhere soil textures run heavily to clays, pdcket gopher
surface activity was typically absent.

Soil moisture on belt transects. during July and Seﬁtember are

expressed in percent dry weight (Table 18). Belt transect DECA/Caresx
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Table 15. Correlation coefficients obtained between mean canopy
coverage of plant species and mounds built/48 hours on
belt transects for 1977 (df = 5) and 1978 (df = 7).

Taxa Correlation Coefficient
1977 . 1978

Gfaminoid,Species

Agropyron caninum | -.196 .572
Bromus cafinatus | - —.455 ‘ .271
Calamagrostis montanensis — —.641
Carex spp. , -.700 o =.492
Deschampsia caespit&sa -.470 ~. 448
Festuca idahoensis : : .020 . 496
Melica spectabilis - . A .238 . .837%%
Phleum alpinum ‘ . ' - :Oll
Poa spp. - H 409 . 205
Stipa occidentalis - - .130 JT97%

Forb Species

Achillea millefolium | -.790%  -.188
Agoséris gZaﬁca ' -.184 .044
Andfosace septentrionalis .576 ...496
Antennaria microphylla _.528 -.188
Aster spp. y : -.600 ~.577

Cerastium arvense . L — -.008

Collomia linearis :900%* .836%*




Table 15 (Continued)
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Correlation Coefficient

Taxa ;

' 1977 11978
Ffagqfia\virginéana ' e 142
'Gayoéhétum ram&sissimum .500 .f%é*
Perideridia gaifdﬁéri | 465, -.061
Polygonum douglasii ;810* .184
Potentilla gracilis - .53b = 794%
Stellaria Zongipeé — .295
Parasnacun spp. — ~.299
‘Trszlium Zéngipes" —.%63* - 497
Viola.spp, .438

*P < .05

#%pP < .01 -
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Table 16. Correlation coefficients obtained between standing crop
(kg/ha) on belt transects in August, 1978 and mounds
built/48 hours in late summer, 1978 (df=7).

Taxa Correlation .Coefficieéent

Graminoid species

Agropyron caninum . - .187
Agrostis scafra - ' .293.
Bromus carinatus . .221
Calamagrostis montanensis _ =624
Carex spp. - o -.197
Danthonia intermedia ' -.118
Deschampsia caespitosa ' ’ , ' C—.266
Festuca id&hoeﬁsis . S L 734%
Melica spectabilis | S ' .693%
Phleum alpinum — .406.
Poa spp. ' ..451
Stipa occidentalis o 476

Forb-ggeéies

Achillea millefolium ' - ~.223
Agoseris glauca ' .266
Antennaria.microphyZZa : . =.323
Aster spp. o . ' ~.583

Collomia linearis .939%%




Table 16 (Continued)
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Taxa

Correlation Coefficient.

Perideridia gairdnéri -.160
- other forb -.664
*P < 0.05

*%P < 0.01
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Correlation of (. linearis standing crop (kg/ha) and
mounds built/48 hours on nine belt transects during
August, 1978.
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‘Table 17. Soil textures on belt transects as determined throuéh

mechanical analysis.

Belt Transect Deﬁth (cm) Percent ,
’ ' ' Sand Clay Silit
ARCA/FEID 1 , " 0-10 . 38 22 40
S . 10-30 50 18 32
ARCA/FEID 2 = -~ 0-10 62 08 30
: 10-30 56 12 32
ARCA/FEID 3 . 0-10 64 06 .30 -
10-30 62 08 430
FEID/DECA 1 - 0-10 52 16 32
S 10-30 52 16 32
FEID/DECA 2 . 0-10 42 10 . 48
, 10-30 28 - 20 52
FEID/DECA 3 . . 0-10 32 18 50
10-30 28 18 54
FEID/DECA 4 - 0-10 40 12 48
‘ 10~30 34 20 46
FEID/DECA 5 - 0-10 4 20 .36
. ' 10-30 - 38 22 40
DECA/Carex spp. 1 - 0-10 52 10 38
- 10-30 42 18

40
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Table 18. Mean soil moisture on belt transects during July énaffw
September of 1978, in percent dry weight.

‘Belt Transect - 0-10 cm . oo -10-30. em

19 July. - 2 Sept - 19 July 2 Sept
ARCA/FEID 1 o 8.6 . 146 124 17.0
ARCA/FEID 2 - - - 10.7 4.0 6.6 : 12.3
ARCA/FEID 3 19.3 . i8.7 23.4 . 17.5
FEID/DECAnl - . 15.2° S 19.0 0 22,0 24,5
FEID/DECA 2 SRt 23.9 | 17.3 - 20.3
FEID/DECA 3 13.3 2t 17.s 23.0
FEID/DECA 4 | 1.4 . 18.6 6.3 - 17.0
' FEID/DECA 5 = 15.5 . 19.2 © 8.6 20.0
DECA/care& spp.1 i'j i7.s 39.0 N 35.9 _-28.3

spp. 1 had the highest soil mqisture'vaiﬁes. Monthly soil moisture
ﬁeasurements taken along three 1ine'transects-ét depths of zero to

10 cm, and 10 to 30 cm aré plotted iﬁ figﬁfe 13 and figuré 14,
respectiVély._ Soil moisture Was-highest following snow ﬁelt in‘Jupe
and lowest .in Auguét prior to fall precipitatioﬁ. July soil moisture

| 1g§élé iﬁltﬁe.swalé separating gelt trénéects ARCA/FEID i and'FEID/DECA
1 were of higher values than those'Valués obtained‘conéurrentlv én bélt
' traﬁSécts Whefe pockét gopher surfape'activifvaas prééént. Pockgt |

gopher -activity. in swales appeared to be restricted to August’ and
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coincided with lowest soil moisture values. No adult pocket-gophérs
were captured in swalés. One juvenile pocket gbgher was captured iﬁ
the swale separating ARCA/FEID 1 and FEID/DECA 1 in August, 1977 at
the 10 m point of line transect NQ.'Z. Data on pocket gopher activity
in the swale area between the two belt transects during 1978 indicate
that surface activity of pocket gophe?s was restricted to the periphery
of the swale. Soil textures that run heavily to clays in conjunc£ion
with high soii moisture levelé likely prevent utilization of swales by
pocket gopheré. During August when dispersal of juﬁeniles is at a

peak, swales may serve as 'overflow' habitat,




DISCUSSION

Reliability of Counting Surface Sign to Index Pocket Gopher Numbers

' Mounds and Plugs

Several authors have noted that surface activity of poeket-
gophers yaries seasonal;y (Scneffer, 1931; Crouch, 1933; Miller, 19483
Layéock 1957; Miiler'and Bond, 11960); Mound-building activity for
‘T taZpotdes is generally lowest durlng spr1ng W1th increases in
surface act1v1ty occurrlng progress1vely with time untll a peak in
late summer or early tall (Miller and Bond, 1960; Laycqck, 1957).
However, a period of surface inactivity occurring from mid—Auéust_
until after the firet_week'in September was observed}by Leyeeek (1957)
. on the'main flqor of jackson,Hole, Wyoming (elevetion 2057_m5. Mound-
‘building activdty ianelican Valiey wes‘lowest in spring Witk idttle
surface actlvity occurrlng from snow melt .in June untll approx1mately
the flrst week in July. Surface.act1v1ty 1ncreased sharply after the
first week in July and peaked 1n lete summer " On some eites:a deeldne
in mound bulldlng followed . a peak in 1ate July/early August w1th over-—
all surface aetivity decreasing and remaining intermediete until"
éeptember, when mound counté were discontrnued.- _

Richens (1965); in Utan- found. a low eorrelation-(r = O 14)

between 72—hour mound counts -in early August and the gopher populatlon'
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index (determined through dead—trapping) for his:study.areai\jReid'Jj}
‘et al. (l966) pointed out that'the'signecount inventory method giveS“
the most accurate population estimate in the fall after young -of - the;
. year have dlspersed, and in areas‘where the populatlon denslty is hlgh:
enough S0 that'at least some anlmals must bulld new burrov Systems
upon dispersal. Results 1n Pellcan Valley strongly suggest that mound’
counts. taken prior to late July are of limited value as an 1ndex to
numbers of pocket gbphers |

Richens (1966) observed that the number of mounds bUllt by an
adult male pocket gopher (T taZpo%des) durlng any one day varled
" from zero to 14 and that dlgglng act1v1tv was characterlzed as perloolc
and irregular. Comparlson of the mean number of mounds built per
pocket gopher per 48 hour'tiue interval‘for belt-transects fEID/DECA,
1 and ARCA/FEID 1 (Table 3) durlng 1977 and'l978 suggests that while
there was doubtless a wide’varlation in'individual rates of mound-
buildlng_on anv given &ayq the mean number-of mounds built‘per.pocket'
gopher per 48 hours‘did not differ signlficantlv either betveen'the

two belt transects or between the two years.

Soil Casts
Richens (1965) obtained a positive correlation (r = Q.80)_between'
the gophers dead-trapped on his study area and the number of casts per

acre. Reid (1973) recpmmended that caution should be ‘used in
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interpreting abundance of soil casts as.a direct measure-of abundance , .
of pocket gophers and oites severai variables influenciné construction
of soil casts: the number of pocket gophers inhabiting the range at
the beglnnlng of Wlnter' number of days of contlnuous snow coyer, and
depth and water content of the snow pack, and the cond1t10n of the
surface s01l (frozen or not frozen and ‘for how 1ong) Results from
Pelican Valley suggest abundance‘of soil casts’in June were not indi-
cative of cnrrent spring.population7levels but could be nsed to esti-
mate pocket gopner densitieS‘that océurred during<the previQGSAlate

summer/fali.

Population Characteristics

Sex Ratios and Period of Peak Parturition

v

Hansen.(lgéo) suggested that the sex ratio of adult pockettgophers,-

as revealed by trapping, can be influenced by their seasonal activity

.cycle; Evidence'of progressively decreasing susceptibiiity to trapping

of females:during pregnancy is presented by Miller (1946).

examlned 145 pregnant females (Thomomys bottae) trapped -near Davis,
'Ca11forn1a. The numbers of females with small medlum, and 1arge
embryos found were 81, 43, and Zl respectlvely. Such an 1neqna11ty in

. trap success for femaies in 1ate pregnancy may be explainable if‘females
become 1ncrea31ng1y wary or secluded as’ pregnancy progresses toward

term (Mlller, 1946). Tryon (1947) in Montana and Hansen (1960) in
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Céloradd found that in T. taZpoides the sex ratio did not di%fer':‘
significantly from 50 50 except during the breeding seasoﬁ in- spring.
Hansen (1960) obtained.a sex ratio of 41 females to 59 males in April
and May, coinciding with the period of'preénancy, parturitiop, and
" early postnatal care of voung. In Pelican Vélley, trapping was nﬁt
initiaged until 15 June, and sex ratibé of adults collected at that
time wefe not skewed toward maleé. This suggests that the peak of
the breeding season was brior-to 15 June.\ Pregnant females were
trapped during June and early July; however-fhese individuals were
few in number (nine) and tﬁey likely represent only the last breeders.

Andersen (1978) estimated gestation in 7. talpoides to be 18
days based on observed copulation and parturition in a single female.
Growth.rates of léboratory reared T. talpoides (Andersen, 1978)
suggest weights of up to 50 grams may be attainable between 20 and 30
days post-partum. In Pelican Valley, juvenile pocket.gophers Were‘
trapped with increasing fréquéncv during the last week in June and
the first week in July and weighed between 40 andISQ grams. Using
informé;ion ﬁrovided by Andersen (1978), the period of peak parturi-
tion in Pelican Valley is calculated to be from the middle of April

to the middle of May.

Fertility

Litter size in T. talpoides varies with respect to locality and
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_perhaps, seasonally (Hansén,,l960); iryon (1947) detefmiﬁed 4£é'£q

be the mean litter size in the Bridger'Mountains; Montana based on

embryo and placenfal scar counts. Wirtz (1954), found 4.8 to be

the mean litter size in females from near. Livermore, Colorado. Hansen:- -

and_Ward (1966) gatheréd data on mean litter sizes frdm.1956 to 1962 -

e -

from females collected from Grand Mesa, Colorado and found mean littef

size to vary fr&m a low of 3.7 in l9éi_to a high of 4.6 in 1957 on
their'Eontrol,aréaﬂ' Hansen (1960) found mean litter-sizé'té be 6.4
near Livermore,,Colérado bﬁt only 4.4 near Graﬁd Mesa, Colorado the
same Year. Miller (1946) found that_ﬁeén litter size in_T. bottae

_ increased With &eight,(age) of fémales to an optimum after which a
deciine in feftiiity'oégurred. In'felican Valley, meari litfer size
computed on the Basis'of placeﬁﬁal scéf.anq embryo-counts was-4.9.
Females were fopnd.to.héye éignificantiy P < ;005)‘iatéerriitfers'
their secona reproductive'effoft <§-='5.13) thaﬁléﬁeir fifst'£§:=
4.43) baéed on pla;enfal scar counts. Additionélly; feﬁales fréﬁ
ARbA/FEID c.t. éfeas.were foﬁnd to have significantly (P:< .0255
larger litters than females from fEID/DECA h.t. érééé.' This differ-
ence is not attributable tb;differepdes in age structures of.females
from the fwo vegetétibn types, és fémalés from each'year class gré:

ﬁearly eqﬁally represented -from the two types.
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Turnover - I o '.: : - : }I':U'Q

Hansen and Ward (1966)’sugges£ thé£ the measurable.density of_
Docket.gophgrs.depends more upon the survivél'and growgh of‘juvégiles
'thén on 1ow-mortali#v.of_adults. .Evidence that maintehance or in-
creésesliﬁ gopher popﬁlation 1éﬁels are depeﬁdent'uéén'recruitmént
-and bver—wintef Suryi&a; Qf young is présented by Tryon (1947),.
Hansen (1960, 1962); and Tietjen_egial. (1967). Haﬁsen_(1960) in.
'Colorédo,_defefmined that 75 percént of Ehe popplation at Graﬁd'ﬁesa
at the time of breeding conéisted éf in&ividuals 5orn the pfe?ioué
season. In Pelican Valley, -an average turﬁoverﬂof 76.5 percent of
all pocket.gopﬁers capturea‘the préﬁibﬁé year éccﬁrfed. Maftalityn
rates (qx) for juvenile pocket gophers (Iable 6) are the highest'éf
any agéiéléss;'however the mganAnumber of individuais alive at each,'
age-interval (Lx) ciearly indicates there is a rapid diéappeafancé
of:adult pocket goﬁhers from the population as tipe éd?éﬁces, In
the absence of a hiéﬁ or moderate level of juvenile survival, popdla; :

tion densities could be expected to fapidly decrease.

Influenc? of'Fdrb Abundance'

Millér (1946); in Caiif;fnia; detefmingd that:siénificant
differenges in fertility of pocket gophérs (T:_bbttae)'could be
attribﬁted to nqtritionaltfactors. 'ﬁhen greén férage Qéé available

only in irrigated fields, the percentage of pregnant and recently-
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pregnant females oollected from irrigated-fields:nas signifioantlyit_?(z
greater than in non;irrigated fields. Harnsen and Ward (l966) in
Colorado, found the mean litter s1ze of female pocket gophers (T
talpotdes) 1nhab1t1ng 2, 4-D treated rangeland to be . slightly. less

than females from untreatedirange each year- from 1957 to 1962. A
decrease in forb prodnotion on the treated range may haveiinfluenced
litter size of'females.~'EVidenoe supporting the dependence,of:poeket
gophers on annual and perennial forbs is presented by'Keith.et al.
(1959),<Tietjen et al. (196%), and Hansen and Ward (1966). Iﬁ Pelicdfi
: Valley. a 51gn1f1cant difference obtained between mean litter sizes |
-of females trapped from ARCA/FEID c.t. areas (x = 5.2) and those
trapped from FEID/DECA h.t.areas (x = 4.7) may be"related to the quali—.
ty and‘quantity of annual and perennial forbs available to gophers.

In August, l978 a'mean forb standing crop of 592 kg/ha (Sh = lél.4):
was obtained from the three ARCA/FEID c.t. helt transects while a nean
forb'standing crop of.470 kg/ha_nas obtained from~the five FEID/bECA
- h.t. belt transeots (Table‘lAj.- These differences lack statistioal-
significance {.ld <P ; .20, t-test), however they may in fact be
representative of abtnal trends in.forh produotion on the two vegeta-
tive typesr

Estimates of_total forb and graminoid Standing crop on belt

transects during_Auéust, 1978 are‘presented in Table l4: No apparent

relationship exists between forbistanding crop estimates and the rumber
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of pocket gophers present Wlthln the belt transects as 1ndexed through
~ mound counts. Belt transect FEID/DECA l ylelded the lowest forb. stand—
ing crop estimate of any belt transect (394 6 kg/ha) yet mound count:
" data indicated that'it supported the highest pocket gopher density '
of any belt transect._ Conversely, DECA/Carem spp. 1 yielded the
second hlghest estlmate of forb standlng crop (702.1 kg/ha), yet
mound count data indicated it had the lowest density of pocket
gophers of'any belt transect; A likely cause of the low pocket'
gopher numbers on DECA/C&rex Spp. l is hlgh 5011 moisture content. -
8011 molsture data for 1978 (Table 18) suggest that Soll water content
on belt transect DECA/Carex spp. 1 exceeded pocket gopher tolerance
limits. Mean s011 mOistures in percent dry Weight -were 81m11ar to 5011
"moistnres obtained in’ swale areas (Flgnres 13 and 14) where'pocket

gophers were tYpicalij absent.

Reiationship Between Pocket Gopher Numbers and Piant:Species

The preference.T. taZpoides exhibits towards annual and.perennial
forbs is.well documentedl(Aldous; 1951: Keith et al,,-l§$9; Ward, 1960;
ward and Keith, 1962;'Hansen and Ward,'l966; Vanghan,'l967). Ward and - -
Keith 61962) determined from the stomach contents of -397 pocket
gophers‘collected near, Black Mesa, Colotado that'the summer diet con-

sisted of 93 percent forbs, 6 percent grasses, and 1 percent.shrubs.

They further determined that Collomia linearis was the favored food
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item during the.sunmer period Hansen and Ward (1966) found a’ general
correlatlon between changes in abundance of gophers (espec1ally the
young) and herbage productlon of the most 1mportant foods of pocket
gophers, However{ .hey were unable to-flnd any relatlonshlp"between
amounts of food relatine to gophers and mean litter. size, mean welghts
of adults or mean young/adult female indices; In Pelican‘Valley,

C. Zinaaris'abundance'correlated highly significantly (f < .01) with

’mound counts on belt transects (Tables 15 ‘and 16). ~ No. other indivi-

dual plant species con31stently correlated as hlghly with mound
counts; however both standing crop and canopy coverage of_MbZtca
spectabilis correlated significantly (P < .01)’uith mound counts in
August, 1978. | |

Corms of M. spectabilis and tubers of P. gairdneri composed 32.8

.and 9.6 percent reSpectively of the gopher cache found durlng the

study (Table 9). Neither canopy coverage.or standing'crop-data for

P gatrdnerp correlate 81gn1f1cantly w1th pocket gopher abundance
(indexed through mound counts), however comblned 1ntertepts of M.
spectabilis and P. gairdneri (Figure ll)'do correlate slgnificantly

(r = .63, P < .01) with mounds built/48 hours for 1977 and 1978: When
only line'intercepts of M. spectabilis are conpared with mound counts,
a highly significant correlatlon (r =:.84 P < .01) is obtalned This
suggests that M. spectabtlts is largely responsible for the 31gn1f1cant

correlation coefflcrent obtalned in Figure I11.
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While significanf correlation céefficients‘were obﬁéined ﬁéf
‘plant species besides (. linearis and M. specfabilis, no consiééent
relafionship for both years between pocket gophér numbers and cover;
age or standing crop of other plant speéies was demonstrated.

Standing-crop data for all bel; transects (Table 14) suggests
that forb production was perhaps less limiting to gopher densities
than other components of the environment. Soil depfh and soil
moisture may interact with forb production so as to mask any discern-
able relationship with abundance of pocket gophers. Collomia
linearis abundance appears to be less likely a factor in determining
gopﬁer densities than it is to either share similar ecological
requirements with gophers or to bé provided favorable conditions
by pocket gopher disturbance of soil. In the former case, deep, -
well-drained soils on north-facing slgpes, where plant vigor and
productivipy appear highést, may provide both organisms ide;l condi-
tions for survival and reﬁroduction. Iﬁ the latter case, disturbed
soil, such as high gopher densities produce, would provide sites for
the germination and growth of this annual forb. A mutuaiistic rela-
tionship between (. linearis and pocket gophers could thus be hypo—
thesized, whereby pockét gophers would actively forage for C. Zineéris

while simultaneously creating new habitat for its perpetuation.
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" Influence of Soil

Miller (1964), in-Colorado, found T. taZpo%des to have a w1de

tolerance of SOll textures, 1nclud1ng both compacted clay soils and

"shallow - gravels w1th no v131ble A horlzon Howard and Childs (1959),‘

in the San Joaquln Valley of California,'found pocket.gophers ..
bottde) to be'ahsént'from soi;s less than 30 cm in depth, while soils
60 cm or more in depth-supported the:greatest number of‘gophers.
Hansen and Beck (1968), in the Cochetopa Creek drainage in Colorado,

determined that 3011 depth had 11tt1e effect on the occurrence of

pocket gophers; however in alpine areas the deepest soils were also

‘usually the wettest since both soil and water accumulate in depressions. .

In ?elican Valley, soil texturés. on belt transects (Table 17)
appeared to be well within the tolérance limits of pocket gophers as

evidenced hy-mound counts. 5011 depths, however, may have influenced

. gopher numbers. On belt transect 'FEID/DECA 1 where 1978 populatlon

indices were highest‘(Figure 2), the A horizon extended to a depth of

52 cm. By comparlson, on belt transect FEID/DECA 5 “where populatlon

indices were among the lowest recorded (Flgure 5),-the A horlzon ex—
"tended to a depth of only 14 cm: ‘Underlying soil-on FEID/DECA 5

‘was an 1ndurate, heavy clay of which penetration by an Oakfield soil

sampling tube'was'nearly impossible. Kinnerly (1964) suggested that
soil temperatures in excess of 40° C approach the thermoregulatory

limits of the pocket gopher. Wilks (1963) exposed a pocket gopher
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(Geomys bursarius) to tﬁe heat of the sun and record"e& a réctal
temperature of 44; C just prior to the animal's déafh:. Burrow':.
températures in Pelican Valley were not obtained and tﬁus'it is
unknown if shallow burrows on FEID/DECA 5 approached gopﬂer tolerance
limits during sumﬁer. It seems logical to assume that the north .
facing exposure of FEID/DECA 1, coupled with i£s greater Vegetative
cover and deeper, more tractable soil prévided a more favorable
burrowing environment than tha; which existed on FEID/DECA 5.

In Pelican Valley, soil moisture was typically highest in swales,
apparently exceeding-the tolerance limits of pocket gophers during
spring and early summer. Not until August, when soil'moisfure levels
were lowest (Figures 13 and 14), did pocket gopher use occur; and then
only by dispersing juveniles. Thus‘it appears likely that swales
sefve as marginal or 'over~flow' habitat during the peak of juvenile
dispersal until fall rains render the soil in swales too moisf for

inhabitation by gophers.

Influence of Snow

Snow Melt.

Hansen and Ward (1966) and Reid (1973) present evidence that the
water content at peak snowpack and the depth of snow on May 1st in-
fluence the survival of young pocket gophers and may influence popu-

lation density. On Grand Mesa, Colorado, Hansen and Ward (19665
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6b£ained.én inverse correlation betwégn the numbe;ﬂoﬁjéoﬁnéTPbpkgt_‘
gbphers per adqltlﬁemaig and'both'the water conte;t infsnow at peak
snbwpéck and the depth of snow on.M;y lst. Reid (1973) pfé;éﬁted
evidence that épriﬁg snow conditi&ns,‘surviﬁéi of foung; and re-

sulting changes in the ége composition of the pocket gopher population

“were linked to population fluctuations on Black Mesa and Grand.Mesa,

Colorado. Hansen_(l962) eié;essed belief that gopher populations
suffer heavy mortality on flaé,'poorly—drainea soiis in the high
mountaigé 6f Co;oradd ét time of-spfing sﬁo& melt. SnoW'Sﬁ¥§e§:data
(UsSbA, 1977, i978) from the Lake‘Caﬁp Snow Course (eight km west of
Pelican Valleyirindica#e the éepth’of snowpack oﬁ May isf,;l97é Wés
marke&iy g?eatér thén-thét:ih 1977 (Table 1). 'Papulation'indices'-
obtained from mound counts suggest that 1978.b6pulation lével; Qerg
generall; the ééme aé thqse obtainéé in lé77jor hiéher. -Daté from

dead—trapping indicdate that over 75 percent of the fall population

in 1978 consisted of -juvenile pocket gophers (Table 7. quefher,

composition of the population by yéar class and mound count data
suggest snow depths and snow melt conditions in Pelican.Vailey on

May lst had little influencé on juvenile éurviVal in spfing of 1978.
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Snow Coﬁeri

The importance of snow cover~in Pelican Valley is difficult to
assess as the study area was essentially inaccessible au¥iné winter.
Aerial photography conductéd in spring of both 1977 and 1978 indi-
cated that while the phendiogy of snow.melt differed markedly between
years, snow melt patterns remained quite similar. Typically, north-
lfacing slépes,.swale areas, and timbered areas were the last to melt
free of snow, while snow on slopes with south or soﬁthwest ekpospres
melted first. Sn&w may serve an important role in.pocket gopher
survival, especially ju&énile'survival. Tryon (l947j'observed that
winter soil casts were most abundant in high mountain meadows where
Snow comes early;‘poséibly insulating-the ground from freeziné.
Additionally, snow provides a medium in which pocket gophers may
forage éver frozen ground without exposing themselves to predators.
Hansen (1962) observed that snow cover permitted pocket gophers living
on a mima—ﬁound habitat on Black Mesa, Co;orado to obt;in an adequate
supply of winter food from intermound areas which were of such
shallow soil that they were inacessible to burgowing gopheirs during
snow-free months. Under such circumstances, snoﬁ cover may actually
increaée the amount of habitat available to pocket gophérs for
foraging. |

Juvénile survival is likely dependent upon thé availability of

suitable areas to occupy upon dispersal from the maternal burrow
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system. Many éuitablg areas are usually already occupied,“and:a
vigorous defenSe of the best territories by adults may force many
juveniles to inhabit marginal areas such as swales. Although high
mortaiity may occur at time of spring snow melt (Hansen, 1962; Ingles,
1952), thé presence of snow cover may affor& juvenile pocket gophers-
increased opportunity to locate suitable ferritories aé,they become
available éhrough population turnover. Thus snow cover may 'carry
over'.a sizeable portion of the jﬁveﬁile population which would
otherwise be exposed to predators while in search for food and

cover.
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Table 10: -Canopy coverage (X and SD) and frequency of plant species in 25 2x5 dm
' plots taken.along the centerline of each belt transect during August,
. 1978, Al1-A3=ARCA/FEID belt transects 1-3; F1-F53=FEID/DECA belt tran-
sects 1-5; D1=DECA/Carex spp. belt tramsect 1.

_Taxa A A2 A3 F i F 2 F3 oy F5 b1

Graminoid species.

; X 3.8 5.9 . 2.6 7.7 7. 5.4 6.4 3.4 4.8
Agropyron caninum gn' 5.8 6.5 3.9 - 11.6 1.1 6.8 9.1 4,7 5.9
freq (48) - ° (76) (60) (52) (56) (56)  (60) (52) (72)
Agrostis scabra . ) g:; S ) : g;%
(o4) - (08)
R - A R A
(56) (o) . = Co(2h) (52) -(20) - (32) ‘
Caldmagrostis montanensis O -;i? . }} g: ~§:g‘ . g:; : | - i:;. :z:?
(200 (Bh) (44) - (ok) - (24) (80)
arex spp. ' : : 2.2 k.9 2.9 4.5 1.0 1.6 53 9.8
carex spp ' : 4.9 ‘5.9 5.5 9.2: 3.1 L, 5.6 9.9
C(28)  (72) (36) (28) . (20) . (24) (72) . (76)
- Danthonia intermedia. 0.1 0.1 ' 2.7
0.5 0.5 4.8
(ok) (04) o (48)
ia itosa . " 0.6 . 21.0  25.6 - 10.1 - 15,4 5.2 10.2 15.7 23.4
peschampsia caespitoss ' 3.0 24,0° - 24.8 13.6 23.5 10.9 19.1 16.9 18.9
(ob) . (72) (60) (60) (36) (k) . (72) (80)
: aahoens: . 8.8 5.4 5.6 8.8 8.3 8.2 5.5 5.2
Festuca idahoensis . oo P 2 o1 o 92 o8 9.?
' 3

()  (8) (8 (&) (60 ) W) (2

Ry




Table 10 (Continued)

F'5

Taxa Al A2 A3 Fl F2 F3  Fh D 1
Graﬁinoid»species (copt.) X
Melica spectabilis 3 1.0 0.7 0.6 1.8 1.1 1.5 1.0 0.6 0.1
SD 1.3 1.1 1.1 1.1 1.3 1.3 1.3 1.1 0.5
freq (40) (28) (24) (72) (44) (60) (ko) - (24) (ok)
Phleum alpinum 0.1 0.2 0.1 0.7 0.8 1.7 0.2 1.7 0.3
0.5 0.7 0.5 1.1 3.0 [N | 0.7 ' 0.8
(o4) -~ (08) (oh) (28) (12) (24) (08). (28) (12)
Poa spp. 0.2 2.5 0.2 1.5 2.4 1.1 5.9 5.1 0.6
0.7 5.9 0.7 5.3 5.6 3.1 10.9 7.0 3.0
(08) (40) (08) (20) (16) (24) - (4b) (44) (o4)
Stipa occidentalis 1.9 1.1 6.8 6.4 2.8 3.2 4.3
.1 3.1 1.2 11.1 8.3 6.1 6.2
(36) (24) (ko) (44) (16) (28) (52)
Forb species
Achillea millefolium 1.4 3.6 4.7 4.2 0.4 1.2 0.2 2.8 1.4
’ . 3.1. 'h.h 5.3 5.6 0.9 1.3 0.7 - 3.8 3.1
"(36) (84) (84) (68) (16) (48) (08) (72) (36)
Aconitum columbianum 0.3
0.
(12)
Agoseris glauca 1.8 5.4 0.9 2.5 1.k .0 1.9 0. 3.6
3.0 6.2 1.2 2.8 3.1 1.3 4.1 1.1 8.6
(52) (76) (36) (80) (36) (40) (36) (24) (28)
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Table 10 (Continued)

Taxa - Al

F1

F5

Forb_species (conp.)

Androsace septentrionalis R 0.1
sb. 0.5
freq (04)

Antennaria microphylla 1.5
7-5
(ok)

Arabis spp. s S 0.4 .

0.9
(16)

Aster spp. . 9.3
12.

(64).

Cerastium arvense 1.5
h 4
(20)

Cirsium spp.

Collomia linearis 3.6

—
S s .
~— ow

—
Qo .
—W N

—
—_ 0 O gwoo £ 0N o 0O O
~ 0O O

—
e e

0.9
(16)

6.8
14.6
(k0)

—
N -
~—0 W

—_—d N

QO

—
[o=R=aNe Y o OO0 W N

—
O .

—

~ onut

0.9
(16)
12.9

12.8
(72)
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Table 10 (Continued)

Taxa - Al A 2 A3 F F 2 F3 F 4 F5 D1
Forb_species (cont.)
Delphinium spp. ' X 0.3
SD 0.8
. . freg (12)
Draba spp. ’ 0.6 0.1 0.3 0.4 0.1 0.1
. 3.0 0.5 0.8 0.9 0.5 0.5
(o) (o4) (12) (16) " (oky (o)
Epil-obium spp.- 0.2 0.1 0.2
0.7 0.5 0.7
(08) (o) (08)
Erigeron spp. 0.1
0.5
(o4)
Eriogonum spp. . 0.1
0.5
(ok)
Eriophyllum lanatum 1.3
4.2
(12)
Fragaria virginiana 0.1 1.3- 0.3 2.8
0.5 4.2 0.8 8.3
(oh) (12) (12) (16)
Gal‘ium' boreale 0.6 5.8 2.0
3.0. 7.1 4.9
{o4) (48) (20)
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Table 10 (Continued)

Taxa - Al

Forb species (cont.)

Gayophytum ramosissimum x 0.6
sb 3.0
freq (04)

-‘Geum triflorum

Linum perenne

Lupiéus spp.

Perideridia gairdneri 3.8
Polggonum‘douglasii 1.7

Potentilla gracilis - i 5.3

—_—
W N o own T —

P P - .
O P =0 B~

F5 D1
~
9]

0.7

1.1

(28) (40)

0.5 0.9

1.0 3.1

(20) (16)

6.0 5.9

6.4 9.4

(80) {bo)




Table 10 (Continued)

Taxa

F3

F b

~ Forb _species {cont.)

Ranunculus alismaefolius

Senecio spp.

Stellaria longipes
Taraxacum Spp.
Thalictrum occidentale
Trifoliué longipes

Viola spp.

—
[eNoNe)
.« .
—\ -

Ww
Sl

(16)

0.3
0.8
(12

~

— QO

—
R N
0 = ~ 00w

— O O
.

5
(ob)
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Table 10 (Continued)

Taxa Al Az A3 Fi F2 F b F5 D1
Shrub_species

Artemisia cana X 15.0 15.9 14.8
: SD 20.5 17.8 18.6
freq (48) ~(64) (68)

Bare ground 30.5 16.9 7.8 26.2 28.2 35.3 38.2" 26.5 7.0

19.6 20.7 10.2 26.0 22.6 25.4 29.3 19.7 6.1

(100) (100} (100) (100) (100) (100) (100) .(100) (100)

Litter ’ “18.4 32.2 52.6 28.8 25.4 26.8 .21.0 27.3 51.6

. 11.9 17.9 14.2 21.1 19.3 20.9 19.6 15.7 14.3

(100) (100) (100) (100) (100) - (100) (100) (100) . (100)

LL




‘Table 13. Standing crop (X and SD) in kg/ha of commonly occurring plant species on
belt transects in August, 1978 as determined by clip plots. Al-A3=ARCA/
FEID belt transects 1-3; F1-F5=FEID/DECA belt transects 1- 5 D1=DECA/
Carex spp. belt tramsect 1.

Taxa - Al A2 A3 Fi F2 F3 F b F5 D1

Graminoid species

181.2 61.9 122.7

Agropyron caninum . x 47.1' 385.6 133.4 144.6 246.6 sh1.4

sD 91.9 761-.0 132.3 184.0  321.7 578.3  288.0 55.0 181.6

"Agrostis s&abrax . . .0 h.5~ 0 1.9 0 0 0 05 0

: 0 5.7 0 3.0 0 0 0 10 0

B.r:oré:us carinatus 29:4 1.8 0 0 188.3 302.6 92.0 31.7 0

419.2 5.6 - 0 450.6  661.3 - 211.8 64.3 0
Calamagrostis montanensis : 0. . i3.0 172.6 26,2 0 16.8 0 3.9 433.8
‘ ) 0 21.0 161.4 31.0 0 48.2 0 12.4  503.2
Carex spp. , 0 3.0 70.6  102:3 69.5  69.5 51.1  116.8  128.9
.0 3.5 84.1 101.3  201.7  217.4 118.4 122.8  133.4

Danthonia intermedia 0 3.0 35.5 31 .. 9 0.9 0 0 50.6 0

' : . .0 9.5 94.g 36.9 3.4 0 0 66.4 0
. Deschampsia caespitosa 33}é 350.8 456.2 336.2 ‘ 309.3 406.9 68.0 143.0 534.6
105.4  520.1 b22.5  282.6  hh6.1 623.2 131.1 65.1 ' 532.4

Festuca idahoensis 18.9 264.5 30.3  -297.2 321.7 230.9 55.3 79.8 0
‘ A 227.5 2645 63:3 156.6  346.3 . 220.8 174.8 78.3 0
Melica spectabilis . 146 53.8 32.5 52.6 34.5 30.3 35.6 12.1.  15.5
25.8 56.0 69.5 39.0 52.7 25.8 37.2 1.7 - 40.6

Phleum alpinum ) . 0 15.4 16.1 - 27.1 19.8 7.3 8.6 23.5 .

0 48.5 51.0 45.6 42.8 15.7 27.2 57.5 20:
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Table .13 (Continued)

26.

 Taxa AL A2 A3 Fo F2 F 3 F b F5 DI
Poa spp. % " 13.5 65.0 70.6 91:1 86.6.  25.0  237.6 65.5 2177
. © SD 103.3 - 124.4 1244 103:3 154.6 47.1 . b460.7 . 74.3 42.0
Stipa occidentalis 52.7 © 23.5 0 137.0  102.8 61.6  488.7°  72.7 )
‘ 88.5 56.0 0 108.7  258.9  179.3  702.7 62.1 0
Fsrb species '
Achillea millefolium’ 25.8  77.6  67.3  66.5 146 . 38.3 5.4 534 4903
: 57.2  110.5 k2.6 57k 35.3.  80.5 9.9-- 35.3 10l.7
Agoseris glauca h9:3 15.0 4.9 35.7 38.6- 22.4 5.4 47.0 ‘].08
71:7 18.4 31.4 13.6 54.3 30.3 6.5 38.6 16.8
Antennaria microphylla 3.4 132.3. 0 83.4 46.0 0 0 139.2 © 195.0
0.1 4l9.2 0 75.3  139.0 0 0 162.6  313.8.
Aster spp. 132.3 9.4  156:9 29.0 30.3 59.5  112.6  173.1 78.6
228.6 16.8  230.9 32.4  262.3  128.9  167.0  110.7  109.8
Collomia liriearis 23.5 2b.2 1.7 97.5  46.0 41.5  41.5 . 10.8 0
41.5 29:4' k.0 66.2 . 50. 4 46.0 65.0 24,6 1]
Gthér forb 2262 189.4  479.7  108.3  230.9  193.9  272.4 1547  1492.0
281.3  126.7  272.h 66.7 262.3 13h.5  -261.1  145.6  443.8
_ Perideridia gairdneri 124. 4 18.3 . 8.0 19.8 71.8  52.7 20.4 34.7 74.5
76.2 39.8 24.7 7 82.6 54.6 26.5. 8.3 1.6
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