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Food Habits ot Five Western Oregon Shrews':

Abstract

The five mosr, important foods. by decreasing percentage voiume, among 158 Ttowbridge shrews,
Solex ttoabidgii, !r'ere cenripedes, spiders, internal organs of larval invertebrates (ptobably mostly
beetles),.dugs and snails, and unidentified inverebrates. Among 30 vagraot shrews, S. uagrani,
the. five mosr important foods s'ere insect larvae, slugs and snails, unidentified iovertebmtes,
Endagone, and sliders. In J0 Pacific shrews, S. pacifict$, the five most impottant foods were slugs
a-nd snails, centipedes, amphibian ilesh, insect larvae, and unidentified inveitebrates. ln 2l \aqliia
shrcws, S. Jaqainde, rhe five mosr important {oods were invertebrate internal organs, unidentified
insecr larva.e, slugs ard _snails, coleoprerous larvae, and unidentified iovertebrates. 

-Among 
24 marsh

shrew\, S. bendirii, rhe foods were insec larvae, slugs and snails, Ephemeroptera naiads, rinidentified
invertebrates, and earthworms-

There is litde infomation on the food habits of westetn shrews desoire the followine
studies: (1) Trowbridge shrew_-_ Jameson (1955); (2) Vagrant sbrew-Br-oadbooks (1939i
Eisenlerg (196_4), Maser (1966): (3) Pacific shrew-Maser and Hooven (19j4); a;d Gi
Marsh. shrew-Langenan (1)47), Pattie (1969). These studies {orcused primatily on captive
individuals. The purpose of rhis paper is to present in{ormation on the iood hibits of ;ild
shrews. in western Oregon. Because of unresolved taxonomic ptoblems with shrews of the genus
Sorrrc in the Pacific Norrhwesr, we are following the recommendations of Johnson and Ostinson
fl95q) wirh rerpect ro rheir nomenclarure.

Methods and Materials

The shrews wele $apped over a p€riod of three years; mosr were caught in uobaited
snap tlaps. Many of the snap-tlapped shrews had empty sromachs and most of the live-
trapped shrews had stomach contents which were cooraminated with uap bait, account-
ing for the small sample size of four of the five species srudied. Stomach conrenrs wele
preserved in 10 percent formalin. Reference matetials were also collected in the field
for comparative purposes. Sroma€h conteors wele identified aod the volume percent-
ages of each food in each stomach were visually estimated using a 10 to 70 powe! zoom
dissecting microscope.

Description ol Study Area

Most of the shlews in this study were captured aloog the Oregon coasr from the Cascade
Head Experimental Forest, near Otis, Lincoln Counry, sourhward ro the California border.

t Pr"r"n, "dd*rr, Range and \(ildtife Habitat Laboratory, Route 2, Box 2315, L^ G,|'Inde,
Oregon 97850.

'The_present paper is a contribution of the Oregon Cmst Ecological Survey, puget Sound Museu$
ot \atural Hisrory. Universiq of Puger souoa, Tacoma, $/aahingron, d;d c;mribution 192 ol
rhe Coniferous Foresr Biome, U.S. Analysis of Ecosystems, InteroitionaL Biological plogram.
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A few were caught io rhe H. J. Andrews Experimental Forest, Lane C-ountn which lies
on the westeln flank of the Cascade Mountain Range.

The shrews along the cqast were taken in the Sitka spruce, Picea itcheuis, zrme
of Franklin and Dymess (1973) whereas those taken on the western flank of the Cas-
cades were taken in the western hemlock, Tuga betercpbylh, zone.

Results and Discussion

The results of the food-habit analysis are given in Table 1.

TABTE 1. Foods eaten by five species of shrews of the genus Sotex tr<xn Otegor.

Food Iteos
S, trolrbi.d,gii S. oagtau S. pacilicu S, yquinae S. berrd t;
Vol. Freq. VoI. Freq. Vol. Freq. Vol. Freq. Vol. Freq.

Chilopoda
Spider
Invetebtate
internal orgads
Slugs and snails
Unidedtified

unldenu ecl
insect Iafvae
Hemiptera
Phalaogida
Coleoptera
Dipterus

Vegetation
Diptera
Lygaeidae
Earthwarms
Coleopterous
Iamae
Scarabaeidae
Cicadelltdae
Unidentified
matelial
I€pidopten
Lepidoptelous
larvae
Hymenoptera
Sowbug
Tipulidae
Endogone
Gryllidae
Ichneumonidae
Peotatomidae
Mast

flowers &
seeds
Tenebrioddae
Moss
Formicidae
Collembola
Carabidae

1r.4 31.5
11.6 24.7

10.5 1a.4
9.4 17 .1

8.1 34.2

2.0 9.5
2.0 10.8
1.8 1.0
1.7 6.1

1,'l
1 .6
1.4

1.4
1 .1

1.2
1.2
0.9
0.9
0.9
0.6

o.6
0.6
0.4
0.4
0.4
0.3

0.6 6.7 10.7
4.7 13.3 0.8

0.5 3.3 0.8
r4.o 30.0 28.0

13.8 40.0 6.r

17.8 23.3 8.7
0.8 6.7 0.9
0.t i.3 1.2
4.2 16.7 0.7

1.2 10.0 2.8
2.3 3.3 0.8
o.7 3.3 0.1

3.8 13.4 1.8

50.0 0.2 3.7
6.7 4.6 18.t

3.1 28.6 31 .O
46.7 7.0 11.1

23.3 5.2 18.t

26.1 7.9 18.t
10.0 1.1 ).7
10.0
3.3 0.9 7.4

10.0 5.0 1l.1
6.7 2.4 t-7
6.7 0.4 t.1

6.i o.2 3.j

10.0 5.4 7.4

:: '1 |',,
3.3 t.0 3.1

0.6

10.0 1.5
10.0

t .4
14.8

-:';

-  L , t  t . t

o.4 ).7

o . /  L , )  t , /

1.7 8.3
6.a 16.1

r4.9 a7.5

12.i 45.8

16.3 29.2

1.7 12.5
1.0 12.5

0.2 4.2
0.6 8.3

7.9 8.3

0.6 8.3

o.; 
-;.;

-;.; -;.;

-----
0.6 4.2
o.2 4.2
1.0 4.2

3.7 a.2
3.6 9.5
3.3 9.5
3.1 L3.3

9.5
3 .8

2.5
2 .5

4.3 10.0
4.0 6.7

-i; -;.1

3.3  3 .3

1.3
0.t

6.;

5.1
4.4
r.9

4.4

0.6

0.6
0.6
r.9

a a

2.O 3.3
n]. 1) 

__,...

6.7 4.O 2.2
1.8
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0.3 1.9
0.2 1.3
0.2 0.6
0.1 0.6
0.1 0.6

Curculionidae
lycidae
Tipulid larvae
Pseudoscorpions
Satcophagidae
Scarabaeid
larvae
Phoridae
Tingidae
Termites
Elaterid larvae
Sciaridae
Carabid latvae
Myctetophilidae
Homoptera
Chaalio gnztbttt

Aphididae
Syrphidae
Reduviidae
Amphibian
flesh
Seeds
Diplopoda
Insect eggs
Fungi

FIesh
Staphylioid

Cydnidae
Hemerobiidae
Ephemeroptela
naiads
Bitraconorpha

Stratiomyid

Tettigoniida€
Plecoptera

Sialidae larvee
Gerridae
Asilldae
Chironomid

0.1 0.6
0.1 0.6
0.1 1.9
0.1 0.6
0.1 0.6
0.1 0.6
0.1 0.6
uafe 0.6

. ' . . - .

3.t 6.7

0.5 3.3
0.5 3.3

-;.i 
it.t

1.0 6.7
0.8 6.7
0.7 6.1
0.t 3.4

-;j 
t.t

1.5 10.0

3.2 6.1

6.r r3.3
1.1 3.3
2.7 6.1
1.8 3.)
1.5 6.1
0.2 6.7
trace 1.t

t.; t.; 
-;.;

4.1 3.7

'  '  ; ;

. ; ;

t.; 
';.i

0.6 3.7
0.6 a.7
0.2 3.1

12.6

l 1 8.1

4.2

8.3
8.3
4.2

4.3

4.2
4.2

0.6
0.6

0.4

TOTAL i00.4 100.1 100.3 100.199.1

Spetilic hdbirn, and. food. consid,eutiou.
Sorcx *owbridgii, Trowbridge shrew: Trowbridge shlews ale stlictly nocruroal. They
are rhe most cornmon and adaptable species of wesrein forest shrews. Occurring in all
forest habitats, they are most abundant around and unde! logs in the Alder/Salmonberry
community (Maser and FnnUir. I9j4). The five major foods were ceotipedes, spiders,
ioternal organs of invertebrares (probably mosdy beedes), slugs and snails, and un-

104 \(/hitaker and Maser



identified invertebrate materials. Forty-seven types of foods wete mten. Total volumes
of adults of some of the predominant orders of insecrs \eere Coleoptera 5.5 percent,
Hemiptera 6.1 percent, Diptera 3.) pelcent, Hymenoptera 2.6 percent- Insect larvae,
collectively comprised 9.9 percent of the volume although lepidopterous larvae, often a
common insectivore dietary item, comprised only 1.1 perceot. Higher vegetation made
uP ody 3.2 .percent of the volumq whereas the subterlanmo fu'Jgts, End,ogone, oken
common as a shrevr food (particularly Blarina) h rhe easrem Uoited States, made up
only 1.2 percent

Sorex oagranr, Vagrant shrew: Vagrant shrews ale active throughout the 24-ht cycle.
They are inhabitants of coastal prairies, meadows, fields, and gr"ssy areas adjacent to
streams; they also occur in the deflation plains of rhe costal sand dunes. ( For a discus-
sion of sand-dune anatomy refer to Ifiedemann et al., 1969-) These small shtews are
most abundanr and slrnd most of lheir dme in the runways of voles, Miaoru!. Inser:t
larvae, slugs and snails, unidenrified invertebrates, End,ogane, and spiders were rhe five
major foods; a toral of 30 categories of foods were identified. Total volumes of some of
the maior orders of insects were Coleoptera 15.0 perceot, Hemiptera 1.3 percent, Dip
tera 1.9 percenr, aod Hymenoptera 2.5 percent.

. Sorex paciJicttr, Pacific shrew: Pacific shrews are nocturnal; rhey are the second
largest of the wesrelo Oregon shrews. In Oregon, Pacific shrews are confined to the
southwesteln cofner of the srare from the general vicinity of Gardioer, Lane County,
southward into northwestern California. They are primarily inhabitants of the Riparian
Alder/Small Sueam and Skunkcabbage Marsh habitats (as defined by Maser and Frank-
li\r,1974) of the flat, coasral, marine reraces. Most abuodant around and urde! ground
covef) they buffow exteosively whefe such cover is absent. The five major foods of
Pacific shrevis v/ere slugs and snails, centipedes, amphibian flesh, unidentified insect
larvae, and unidentified invertebrates. Twenry-nine ryp€s of foods were eaten by these
latge shrews. Total volumes of adults of some of the maior orders of insects were
Coleoptera 4.2 percent, Hemiptera 0.9 percenr, Diptera 0.7 p€rcenr. Hymenoprera 0
Perceni Larval insects, collectively, made up 18.0 pelcenr of this sample. Vegetative
matter made up 4.1 percenr of the volume, primarily as a resuh of the occurtence of
seeds filling rhe stomach of one individual. Fungal foods formed J.7 pelcenr of the
lotal volume.

Sorcx 3taquinae, Yaquina shrew: these medium-sized nocturnal shrews occu! alolg
the coasr from the vicinity of Oceanlake, Lincoln Counry, southward ro the vicioity of
the Siltcoos River and Siltcoos Iake, Lane Counry, and eastward into the H. J. Andrews
Er?erimental Forest. Although forest-dwellers, Yaquina shrews along rhe coasr are
primarily inllabirams of rhe Alder/Salmonberry, Riparian Alder, and Skunkcabbage
Marsh habitats (Maser and Flanldin, 1974). Invertebrate internal organs were the
top food in this species, approaching one-third of the diet. The othe! four rop foods
consisted of unidentified insect larvae, slugs and snails, coleopterous larvae, and uni-
dentified invertebrates. Diversity of food items included 30 categories. Total volumes
of adults of some of the maior orders of insecls were Coleopteta 60 p"r.".rr, Hemiptera
1.7 percent, Diptera 0.4 percent, and Hymenoprela 4.1 percent. Vegetation formed
2,4 petcent of the material, while the fungus End,ogone made up 1.5 pcrcent.

Sorex B,end.i,rii, Marsh shrew; the Marsh shrew is the largest species within the genus
Sorex and is the most aQuatically oriented species in western Oregon. Operating
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tbroughout the 24-hr cycle, marsh shrews are largely consuained ro rhe Skunkcabbage
Marsh and Riparian Alder/Small Stream habitats throughout most of the year (Maser
and Franklin, 1974). A total of twenty-six rypes of foods composed the diet of the
marsh shrew, including nine types of food rlot found in the other species examined.
At least 25 perceot of the material found io stomachs was aquatic, and probably some
of the material listed as slugs and snails, unidentified invertebrates, and uaidentified
insect larvae was also aquatic. The rop foods in this species vrere unidentified insect
lawae, slugs and snails, Ephemeroptera naiads, unidentified invettebrates, and eath-
worms. Total volumes of sorne of the major orders of insects were Coleoptera 2.0 pr-
cent, Hemiptera 2.6 perceot, Dipteta.7.2 petcent, and Hymenoptera 0.8 percent. Vege-
tation formed only 0.2 percenr of the food, and fungus 0.6 percent.

C omparatia e habitat and, lo od contid,eratiou,

The five species of shrews along the Oregon coast can be separated into four basic
habitat orientations, related to successional stage vegetation. The marsh shreq/ is the
most specialized in habitat requirements; its orientation is primarily aquatic. The
Pacific and Yaquina shrews are both forest-dwellers, but their basic orientation is tovrard
marshy areas and the moist banks of small, relatively slow-flowing streams. The vagrant
shrew is the only western Oregon shrew with a truly grass-meadow orientario[. Ooly the
Trowbridge shrew is adaptable enough to populate climax forest communities thor-
oughly. Alrhough its basic orientation is toward the cooiferous forest in general, in
extreme southwestetn Oregon it occurs in the tatoak, Lithocarpus dmtifloru/madrone,
Arbut*s rnenzietii, fotest

Of the five species of shrews examined, the most common Iood was insect larvae in
Sorcx oagrans and S. Bendbii ( different types of larvae were probably involved); slugs
and snails, primafily Haplo.trenta aancou)ercnrc, itr S. pacificus; centipedes in S, trou-
brid,gii; ar:d internal organs of large iosects kr S, ya4uinae,

Eleven of the 47 food categories occurred as one of the five top foods of at least
one of the species of shrews. Five of these 11 items occurred as a major food in only
one species: Endo.gene ln S, oagrant. Amphibian flesh in S, pacificus, coleoptetans larvae
ia S, yaquinae, and Ephemeroptera naiads and eathwolms h S. bend,i,rii, Centipedes
were the mosr important food (15.4 percent volume) of S. trowbridgii and second in
importance for S, pacificu: (10.7 percent volume); but were of little imponance in the
other rhree species. Spiders were of little consequence in the diet of S. pacilicu, but
were major foods of the other four spcies. Invertebrate internal organs v/ere the main
food of S. yaqaiaae (28.6 percent volume), third in importance (10.5 prcent volume)
Ior S, *owbridgii, but vrere seldom eaten by orher shrews. Mayfly ( Ephemeroptera )
naiads, important in the diet of S. bendirii, were not found in any of the other species.
Larval insects, collectively, varied greatly between spcies, ranging from 9.9 percent by
volume in S. towbrid.gii to 45.5 percent by volume in S. bend.irii.

The fact that centipedes were the mosr important food of S, troubrid,gii is vdLer-
staodable since they both are most abundant around and under logs. Furthermore, the
diet of S, troutbtid,gll reflects its adaptability to rhe wide range of microhabitats rhat it
occupies; it was the only shrew to consume al| 47 rypes of foods. Slugs and snails
formed neady a third of the diet of S, pacificut, These large shrews can easily handle
the snails rhar are so abundant in their habitat as evidenced by the numerous soail
shells left as refuse in the areas occupied by this shrew. The pacific shtew appears to
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feed faidy often on amphibians (amphibian flesh was found in four our of 30 individuals
--6.1 percent by volume). There were three common amphibians small enough as
adults for a Pacific shrew ro be able to kill-the Pacific treefrog Hyh rcgilla, the
clouded salamander, Aneid.et t'ereus, and the Oregon salamander, Entatiqa erchrcboltzi,
Although no amphibian flesh was found in the stomachs of S, yaq*inae, other flesh
(probably mammal or bird) made up 3.9 percent of the volume. Insect larvae totaled
28.6 percent of the volume of material in the stomachs of this spe<ies. Sorex pacificus is
an inhabitant of a gentler, more modemte habitat and climate than is S. yquimae, whicb
may, in paft, account fo! differences in food habits. However, snails ale more abundant
along the southern Oregon coast M\d S, pacilic ! is also larger th^n S. ldquinae and h^s
stronge! teeth. Sorcx benlitii is the most specialized io food habits, having eaten only
26 of the 47 types of food. S. bendirii is the only shrevr of the five that had either
mayfly naiads o! ealthworms as a top food, reflecting the aquatic habits of the species.
The total volume of insect larvae and oaiads was 45.5 percent by volume, far higher than
in any other species of shrew examined.

Conclusions

A study of the habirat interrelationship,s of shrews in western Oregon, particr.rlady along
the coast reveals that the shrews are primarily inhabitants of successional-stage plant
communities; however, micro-habitat selection as well as the partitioning of the available
food supply allows these small mammals to co-exist with a minimum of direct com-
petition.
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