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Abstract
Maior foods of the vagrant shrcat (Sorcx ltagrdnt) in a relatively non-gtazed potior of a mountain
meadow itr Grant County wete earthworms, spiders, crickets, caterpillars, moths, slugs and snails.
and Juoe beetles and their larvae. ln two similat areas subjected to greater recent grazing, flightless
lorms (except caterpillars) were much less used; tbey were replaced primarily by caterpillars and
flying insecs. The hypothesized cause for these changes was that grazing trampled and compressed
the ground, thus decreasing the populations of some fotms.

lnlroduction
Range management $rategies are most often designed aod implemented specifically
for rhe purpose of increasing the output of a hawestable croP ( forage or animal uoit
months, AUMs). Fotaging or grazing by domestic cattle has direct effects on the vege-
tation and soil and indirect effects on wildlife of differeot habitat aod trophic levels
(Ames i977). This study, part of a larger project dealing with the effects of forest
and range managemetrt pmctices oo selected insectivorous wildlife, attempts to describe
the differences in food habits of vagrant shrews (.9orax oagrant) undet different r4gge
(mountain meadow) management regimes.

Vagrant shrews were ffappd at three closely situated mountain meadow sites in
the Blue Mouotains, Grant Couoty, Oregon. The thlee sites, although occuring along
only a 1.6 km segmeot of stream, had different receot maoagemetrt histories and thus
ptovided conditions for compariog the effects ol gtazing on invertebrate fauna a-s
re{lected by skew feeding habits.

lPresent address: Forestry Sciences Labotatory, 3200 Jefferson !fay, Corvallis, Otego 97t41.
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Melhods and Sludy Siles
The study area, 26.5 krn SE of the town of Long Creek, was in the Abiet grantlis zone
(Franklin and Dyrness 1973) o{ the Blue Mountaios. Three study sites were situated
in the ripariao zooe along Camp Creek near lagle Rock (T11S, R32E, S34 arrd 35).

The specific sites, upstream to downstream, and the respective recent graziog histories
wefe:

1. Uppet "fish" pasture (UFP), approximately 8 ha, was fenced in 1963, planted
rvith willow cuttings along the srream, and rested for 2 years. Beginning in
1965, light late-season (afrer 15 August) cacle stocking was permitted. About
1970, this was changed ro light late-season horse use on an intermittent basis.

2. Lower "fish" pasture (LFP), approximately 7.5 ha, was fenced ir 1964 ar,d
rested for 3 years. Beginning in 1968, moderate late,smsoo (after 1 August)
cattle graziog was permitted on an annual basis. Here the objective was to re-
move about 20 AUMS of forage ( 1 Ac./AUM) each season.

3. Iagle Meadow (EM). The riparian habitat along Camp Creek, begioniog at
Eagle Rock and proceeding down Camp Creek, north and west for 3.2 km, was
isolated by wire and pole fence in 1975 and protected from cattle graziog. Be-
fore that year, the meadow bottom had been grazed season long uoder a heavy
level of stocking. In the spring ol 1975,3000 shrub cuttings were planted along
Camp CreeL from the oorth of Eagle Rock Creek on down Camp Creek for
abour 3.2 km.

Shrews were captured in pitfall traps set in the meadow adjacent to the srream irr
July aod August 1978. The taps consisted of empty five-pound plastic food cootainers
butied in grassland runways, openiogs flush with the ground, and filled with sufficient
watet to drown the captured aoimals. The water prevented escape and canaibalism and
increased the chances of obtaining animals with full somachs. The shrews were collected
daily, frozen. and later aged, sexed, and dissected to remove the individual stomachs. Stom-
achs were presened in 10 percenr formalin for food analysis- Attemprs were made to ob-
tain approximately equal sample sizes from thc three study sites. Stomach conrents wele
identified, and the percent voiume and frequency of each food ircm in each stomach
were visually estimated with a zoom dissecting miooscope.

Results and Discussion
Results of stomach analyses are shown in Table 1.

In the Eagle Meadow area, earhworms were rhe major fcnd, forrning 2).4 percent
of the volume of food in the sample, whereas in the upper and lower "fish" pastures,
earrhworms formed only 6.6 and 5.3 percenr. respecr ively.

The most imponant item in stomachs from the UFP, forming 35.0 percenr of the
volume, and one of the two most importanr items (28.0 percent volume) io rhe LFP
was caterpillars. Another food, abundant in these areas, was a white, {atty, amorphous
material; it was the rop item in the LFP but unfortunately could not be identified.

The second and third most abundant iterns in !M were spiders and crickets, both
being non-flying forms. Spiders were not found in stomachs in either of the fish pasture
areas; crickets were found at a lower rate in the upper fish pasture area than in Eagle
Meadow, and they were not found at all in stomachs from the lower fish pasture.
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T-A.BI-E 1. Food irom stoMcbs oI shrews, So.ex vagrans, Irom Gra,nt County, Oreson, includlins 81
trom <rn area l'dth no grazing, 28 lrom an are:! tish y Arazed (by cows onlt. ai ihe end
oi each surimer), dal i2 lrom an area heavily slazeat (by horses for severar years, aI
year ) .

No grazing

Percent
Volume Frequency

Heary grazing

32
Light grazing

2 8

Yolume Frequency Volume Frequency

Spider
Crickei
Unideniiiieil whtie maierid.l

Moihs
Slus and snail
Itnialentified inseci
June beetle grubs

Unialeniiiieal beetles

Cranelly
Unlalentilied flies

Endogon€ (iunsus)

Hemipieran (buss)

Unidentiiieil bees anal leasps

29.4
14.5

6 . 5
ti.5
6.3
6.0
5 . 2
5 . 0

3.2
2.9
2.4
2.7
1 _ 8
0.E
0.8
0.5
0 . 5
0.5

0.3

I'

32.3
22.6

6.5
6 . 5
9 . ?

6.5

6.5
3 , 2
3.2
3.2
2.2
3 . 2
2.2
{i.5
3.?
3.2

3 . 2
3.2

: ,

3 . 6
9 . 3

35.0
12.9

: \ .2

5 . 4

12.L
3 . 0

1 . 3

0.5

2.7

f,.2
0.4

10.?

3.6
10.?
39.3
1 ? . 9

1 4 . 3

10.?

17.9
10.?

3.6
7. \

7.1

1 0 . 7
3 . 6
3.6

5.3 6.3
3.3 6.3

29.4 46.9
28.0 56.3

6.1 6.3

1 . 1  3 . 1

3.4
1.9
1.6
1.6

0 . 3

9.0

2.8

2.8
2.0
1 . 1
0.3
0.2

9,4
6.3
6 . 3

12,5

3 . 1

6.3

3.1
3.1

100.2 100.1 100.2

Other flightless forms found in stomachs io EM, but lacking in the orher areas, were
slugs and snails and June beetle grubs. Adult June beetles fly, but they were lacking
in the other areas-apparently because of the lack of larvae. Thus, non-flying items
living on or in the soil serve as food in the EM site but are less imporant ot are not
found in stomachs in the other areas.

The maior types of foods eaten by shrews in the recently grazed UFP and LFP
areas are flying insects. Toral insects eaten by shrews in the recently oon-gazed EM
site (excludiog crickets aod June beetles and their larvae) formed.29.'/ percent of the
volume. On the UIP aod LFP sites comparable figures were 73-0 percent atLd 57.2
Pe!ceot,

'We 
have ro direct data on dative availability of foods between the three study

sircs. Terry ( 1978) suggested that Sorex !dgra%, ^s well as other sympauic Iasectivora
in we$ern Vashingron, are generalists with respect to food; she further suggested that
it is selectively advantageous for them to eat aoything that is available which provides
sufficieqt nutrition or eoergy. Availability has both intriasic and extrinsic cornpooeots.
Intrinsic components ioclude the various adaptations (morphological, physiological,
behaviotal) that allow an individua.l or species to obtais and process food. Induded are
those specialized characteristics that reduce cmpetition through resource partitioaiag.
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lxtrinsically, avaiiability is determined by such things as abundance (both absolute
aod relative), cover, and activity o{ food items. A[1 of these, in turn, may be influ-

enced by both biological and physical environmeltal factors. Food prefereoce, which
may be influenced by palatability and ease of attainment of the vatious possibilities,

is very important when food supplies are more thao adequate. With diminishing supplies,
food eaten probably more closely approaches the proportions actually present. Assuming

th^t S, lagtditt is more of a generalist thao a speciaiist, its diet should reflect differences
in abundance and/or attainability of food. Both of these factors are extritrsic com-
ponents of availability r,'ith potential for impact fronl eovironmental chaoge.

Although the three study sites wete in close proximity and the macrohabitats similar,
the shrew food habits were different at each of the sires. Table 2 shows two quantira'

tive comparisons that illustrate these differences. To compare similarity of food species
composition among afeas, a coefficient of community (quotient of similarity, Sorenson

1948) was calculated for all possible pairwise combinadons of grazing ,i."r, 
^1 g:,

where C:oo. of species colnrrloo to both sites and A or B:no- of species at a
sire. A11 the areas are moderately similar (where 1.0: complete similarity), with EM

and LFP the least similar to ooe aoother. To compare the relative amouots of various
food items in the diets of shrews from the three study sites, they wele ralked according
to decreasing percent volume and a Spearman rank correlation coefficient (.Zar 1974)

calculated for the possible pairwise combinations of grazing sites. Again, all sites have
a relarively low correlation coefficient, arrd EM and LFP shon'ed the lorvest correlation,
if all food items are considered: or nert to lon'est if just the toP 10 food items are con-
sidered. In either case, the EM site shows the lowest correlation with the other two,
and the UFP and LFP show the highest correlation s'ith each other.

'I'ABLE 2. PxiNrise quaniilative c.mparison ol ihe similariiy measured bt coeiiicienl oi colnmunitv
(CC) and r.rnking measureil b)" sDearman lank correlaiion (SRC) oi iooal iiems taken al

ihe ihree siuily siies.

EN anal UFP UFP and L?F EM and LFP

snc ff,]'l ,0,

These data indicate that differing grazing regimes have resulted in changes in the
invenebrate fauna, as reflected by shtew feeding habits. Ooe plausible explanation
for the cause of the differences is that the uampling of the ground by livestock com-
pressed the soil to the poiot that the olgalisms normally living io or on it were less
abundant. Replaciog them as shrew foods in the more heavily gtazed ateas wete cate!-
pillars, moths, and a number of flying insects. Soil compaction rcadiogs support this
view. Fifry measurements randomly distributed around the shlew trap sites withio
1.0 m of the creek were taken in August 1979 in each of the three study areas with
a Soil Test pocket pentrometer. A spring calibrated from 0 to 4.5 uoits was comptessed,
while a blunt rod, 6.0 mm in diameter, was gradually pushed into the soil. The index

value measured io kg/cm2 (tons/fC) was in direct ProPortiotr to the soil stleogth.
The results showed the Eagle Meadow site to be the least compacted (x:2.00 kg/cm',

. 6 0 0

.207
_23E

. 7 0 5

. 4 1 0
.? : l?

. 1 ? 3
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S:1.15), whereas the upper fish pasrure tX-1.18 kg/cmr, S:.!6) and lower
fish pasture (X:2.50 kg/cm', 5:.971 had higher readiogs, possibly the result o{
higher grazing pressure. Further support came from the higher soil strength readings
(X-2.61kg/cm', S: i.08) obtained from the heavily grazed stock watering coridor
betweeo UFP and LFP.

In summary, the site with the leasr amount of recent graziog pressure (EM) had
the least compacted soil and the gr€atest amouot of soil-dwelling organisms, such as
eathwotms, in the shrew diets. Additiooalln this site showed the least similarity of
food items and least correlation of raaked food items as comoared to the other rwo sites.
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