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Food and Ectoparasitic Mites of Oregon Moles'

Abstract
The maior food in stomach samples of Oregon coast moles ( Scaqanu! orarrs), Townsend moles
(J. tou)nlefl.di.J. and_ shrew moles (\eurotticbas gibbti) was eanhworms. Other important foods
were adulr and larvil insec6, centipedes, molluscs, and vegetation. The more abundani mites found
in .be fnr vere E,r/]raratitxt sp. and Haernogan dsar occiclentalis otr all rhree species of moles, and
Haemngdnatkt reidi, Pygnephont sp., and E*laeJatu :tabalaris ol Townsend-moles.

Introduction

There is a paucity of informatioo on food habits and parasitic mites of western North
American males, Scdpanur arrd. Nemotricb*s. The purpose of this paper is to extend
existing knowledge and to present new information on food habits and fur mites of
these moles.

Methods and Malerials
Moles collected from 1961 through 1!63 were taken in Tillamook Counry near the
coast, whereas those trapped from 1970 through 1972 came from the following loca-
tioos: (1) shrew-moles and coast moles were trapped along the coast in Curry, Coos,
Douglas, Laoe, and Lincoln Counties; (2) most of the Towoseod moles were trapped
in the same areas, but a few were collected in Benton County in the l7illamette Val,
ley; (3) the broad-footed mole (Scapltnur latimanus) was taken near the California
border in Klamatb Counry

Stomach contents of 182 Townseod moles caught ttom 1961 rhrough 1963 had wet

rPresent address: USDI Bureau o{ Land Management, Range and \Wildlifc Habitat taboratory,
Route 2, Box 2315, L^ Gr^nde, Oregon !7850.
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weights recorded prior to rhe identification of the contenrs. Stomach contents of the 182
moles examined by Pedersen are reported separately because they were not analyzed in
as much detail as were those in Table 1. Stomach contents of moles rhat were uapped
ftom 197O through 1973 were preserved, withour being weighed, in 10 percent formalin.
The contents vrere identified atrd the perceor volume by food type in each stomach was
visually estimated usiog a 10 to 70 power zoom dissectiog microscope.

Mites collected from all moles were preserved in 70 percent ethanol, cleared afld
stained in Nesbitt's solution containing acid fuchsin, aod moulred in Hoyer's solutioo;
cover slips were rioged with Euparal. \trheo necessary, identity of repr€senrarive speci-
mens of mites was verified by specialists.

'L'ABLE 1. Food oi moles fro]n Oreson.

Number examined
sinDst

11 2 5
vot ,/, Ireq

2 8

Earths'orms (Anneliala.)

Cenlipedes (Chilopoda)

Millipeales (Diplopoda)

Snails & Slues (Mollusca)

Spider (Araneida)

Tipulida€ (Dipiera)
Unideniilied Dipler:!
S*Lrabaeidae (Coleoptera)
Carabidae (Coleoltela)
Elaierid:re (Coleopiera)
Unideniiiied Coleoptera
Unideniilied insecis

Formiciilae (Hymenopien)
Earlhlvorm (Annelida)
Unldentifieit pupae

Scarabaeid:Le (Coleoptera)
Chrysomelidae (Coleopter:L)
Chauliogndhus (Coleoptera)
Unidentilieil ColeoDtera
Formicirlae (Hymenoptera)
Haliciid:le (Hlmenopiera)
Unialentilieal Hymenoptera
Gryllidae (Orthoptem)
Unialentilied insects

Inseci internal orsds

Shrew or house remains

Endoson:Lceae (lunsus)
Unidentilied iunsi

Clover flovers

Unideniiiied vesel:r.i'on

Uniilentilieal mriedal

4 8 . 5
4 . 3

4.r

i J1 .8

54.5

L l

5 e . 2
6 . 3
0 . 4
1 . 7
0. {;

t .2
0 . 6
1 , 5
0 _ 6
0.2
1.0
1 . 0
1 . 3

, 2 . 0
4 8 . 0

8 . 0
2 8 . 0

1 2 . 0

1{ i .0
E . 0
8.0

12.0
20.0

2 . 4

t . 9  2 0 . 0

r . !  1 6 . 0

1 . 7  1 6 . 0
0.2 4.0
0.3 8.0
0 . 1  4 . 0
6 . 1  4 4 . 0

0.2 4.0

0.1 .1.0

6.0 8.0

0.4 tz.a

2.0 4.0

r . 9  2 8 . 0
3 . 5  1 6 . 0

100.3

5 4 . 9  t 2 . 9
1.4 32.1

1 . 6  1 ? , I

0.5 14.3
2 . 1  1 4 . 3
4.9 14. : l

0.3 7.1

2 . 9  3  5 . ?

0.1 ?.1
0_1 3,6

0 . 2  3 , 6

0.4 10.?
0 _ 3  1 0 . ?
Q . 2  3 . 6

0.1 3.e
0 . 8  2 \ . 4

7.5
2.4

10.0

c. l .
36.4

27.2

1 . 4

3 . 0
10.0

1 8 . 2

L8.2

18.2

0 . 6
'7.7

100.1

*Only ihe 2E Scapa us torynsendi thai were trapped trom 19?0 throush 19?3 have beon inciuated in

1 l i .2

1 8 . 2

r i . lJ  10_t
0 . 1  3 . 6
L 2  3 . 6
9 . 1  5 3 . 6

11.0 42.9
100.1
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Descriplion ol Sludy Area

Moles, with the exception of the single broad-footed mole, \sere trapped in the Coast

Range and Nflillameite Valtey physiographic provinces as described by Franklin and

Dgness (1973). The broad'footed mole was collected in the Basin and Range physio-

graphic province (Franklin and Dyrness, 1971)

Townsend moles and shrew-moles occur thfoughout most of westero Oregoo in the

following major vegetational zones as defined by Fraoklin and Dyrness (1913): (l)

Sitka Sp"ruce (Plcea irchetuis) fu)\e, (2) Ifestero Hemlock (Tsuga heterophylla)

Zone, (, n0ilamette Valley, (4) Umpqua and Rogue Valleys, and (5) Mixed Conifer

and N{ixed Evergreen Zones

Coast moles occuf throughout westeln, extleme west_centfa1, and northeasteln Ofe-

gon in all vegetatioflal zooes.

Broad-footed moles inhabit the easteln flank of the Cascade Mountain Range from

mid-state southwatd through south-central Oregon into California (Bailey, 1936) The

single specimen was uapped in the shrub-steppe (with big sagebrush, Ar'emiria tri-

dentata) Tnne (Franklin and Dyrness, 1973).

Resulls and Discussion

Food

Stomach contents were examifled from four sPecies of moles: 11 shrew-moles, 2) coast

moles,28 Townsend moles, and a broad-footed mole. The stomach of the broad-footed

mole, allopatric to the other species, contaioed 80 percent molluscs and 20 percent un-

identified Coleoptera. Data for the other three sPecies ale summarized in Table 1'

Except for the broad-footed mole, earthwoms were the most important food item

for moles in this stucly. Ifight (1928) found nearly 75 percent of the food in 306

Townsend mole stomachs to be earthworms, whereas Moore ( 1931) found earthwolms

ro comprise 69.9 petcent of the contents of 8 coast mole stomachs and 76 1 perceflt of

42 Townsend mole sromachs. Dalquist and Orcu,tt (19421 found eatthworms to com-

prise 42 percent of the stomach contenc of 39 shrew moles. Earthworms are also fre-

quently the major food item io the diets of eastern moles-the star-nosed mole (Con-

ilthta crioata) (Hamilton, 1931) and the eastelo mole (Sczlapzr dqaaticut) (Whit'

aker  end Schmel rz .  lo "4  ) .
Moles occasiooally feed on vegetation (Dalquest aod Orcutt, 1948; Silver and

Moore, 1941): vegetadon fePresented 159 percent of the stomach conteots of Town-

send moles and 1.2 percent of the stomach contents of coast moles ( Moore, 1913) All

moles io this study, excePt the broad-footed mole, fed on some vegetation (Table 1)'

The shrew-rnole is acrive oo rhe surface and also is a shallow burrower in the humus

of western Oregon forests aod the surface soils of meadows They also sPeod much time

around ro.ten logs oo the forest floor, which probably accouo$ fo! the high frequency

(54.5 percent) of cefltiPedes in their diet. This species commonly captures large insects

aod eats only the internal organs, which comprised 10 percent of the volume Other im-

portaflt fods wele coleoPteran and ripulid larvae and molluscs Maser aod Fraoklin

il9Z4) identifiea the centipede (Scolopocrlptor rexpinoM) ' pill b.ugs (Atmadilliclart

r)algdre ), soar bogs (Porcellio scaber), atrd termites as food items of shrew-moles ln

a.ldition, Dalquesi and Orcutt (1942) identified isopods, various unidentified insect

larvae and pupae, and springtails as food items of shrew-moles in Washington Since
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it is the smailesr mole in North America, size and durability of prey are probably lim-
itiog factors in the variety of food items this mole can use: nore, for example, the rela,
tive absence of beetles with hatd elvtra io its diet (Table 1).

Coast moles, geographically the most wide,raoging species in Oregon, show a cor-
respondingly varied diet (Table 1). Primarily inhabitants of western coniferous for-
ests, these moles tend to be shallow burro.wers in both fotests and forest/meadovr eco_
tones. They also are active orr the surface of the forest {loor, especially atound larqe rot-
ten logs. Their wide latitude in habirat use allows them to exploit a great diversity of
food items.

Townsend moles, the largest of the western moles, are primarily inhabitaots of mea,
dows and pastures, a more limited habitat than that enjoyed by rhe other two species,
aod which appears ro impose some resriictions on the variety of food items available
(Table 1). This point is further illustrated by food-habit data colleced on Townsend
moles by one of us (Pedersen) from 1961 thtough 1963. Stomachs of 182 Townsend
moles trapped io Tillamook County pasturelands contained two major food items-
eafthwolms and roots from pastute gfasses.

Stomach contents of 106 males avetaged 63.1 petcenr earthwolms by volume; those
of 76 females averaged 65.8 percenr. The weight of earthwoims in 79 perceot of the
stomachs raoged from 200 mgs to 4000 mgs. The largest amounr of eatthworms fouod
in a siogle stomach was 9700 mgs.

Stomach contents of 106 males averaged 36.3 percenr grass roots, whereas those of
76 females averaged 39.2 perceru roors. The highesr neight o{ grass roots found in a
single stomach was 3870 mgs. "Root l.ra[ls" were found io 36 stomachs. The root balls
were cylindrical, 10 mm x 5 mm, dark brown, aod compacted. Neither the cause nor the
function of these root balls is known. In conrast, onlv six stomachs contained traces of
insect exoskeletons, and one stomach cootained 100 percent mollusca (slugs).

Differences in habitar orieotation, depth of burrowing, and size of shrew-moles,
coast troles, and Townsend moles suggest a partirioniog of the available food resources
(Table 1) which should tend to decrease intersDecific competition for food where these
species are sympatric.

Miter

Mites were found on shrew-moles, coast moles, and Townsend moles. buc oo mires were
found on the single broad-footed mole (Table 2 ). The more abundant mites on moles of
Oregon were Haemagarnasus occid.entalis atrd Earypau:itus sp., both of which were
found on all three species. Haemogarusu reidi, and Plgwep/1o1.lt! sp. wete found on four
Townsend nroles and EtuldelapJ ltabul iJ on three. Otherwise oo species of mire was
found on nrore rhao two moles of any one species. The myobiid mite, Ead.iea scapantu,
rvas found during rhe present study aod described as new (Fain and .Whitaker, 1975).
Anrlrolaelaps fahrenholzi, a very commoo and widespread species, was found on t*'o
coast and two Towosend moles. The mites from coast moles, listed as Hirttionystlt
obrolertuJ? (variant), are undergoing further study, but have been fouod on several
species of Oregon mammals.

Mites previously reported from shrew-moles, but not found during the present
study, were Llaernogamatus Aeegani, H. lipottlroides, and Hitstionystus ltahen!;J. 'fhose

previously found on Townsend moles but not found during the present study were
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Haentogamatts ambuLuu and Hiriionluut ofuoletu. Ottly Haemogamasat occiden-
talh had beet previously reported from coast moles.

TABLD 2. Xtlites ol iho lur oi moles lrom Oreson.

Ierlrotrichus Aibbsi
Hosis

No. mites parasiiize(l
Toial x No. %

( 9 6 )

ScrIEnus or{Iius
tlosts

No. miles rrarasilized
Toial x No. %

( 1 6 )

Sanprnus torv serdi
I{osis

No. mites rlarasilized
Totrl x No. %

(21\

IIrcmogrmrstrs
occ idonta l i s  13

II. reidi
]I. rmhDlans

ialtrenholzi
A .  casa l i s
Eulaehps shlnhris -

H i rs t ionsyss  E
oDsolchrs (vr.riflni) -

hch ls  koch i  1

Dadiea stlt)rnus
lt. IJreriha ala 9
Euialpacarus poltllus 5

breY isc tosa

Glycyphagus
nJlrudaei

mextcanus

hor r ia lus
PJgmephortrs sp- 1
llrkeril;rnir sp. 11

EurJpr r is l l rE  sD.  I

r ' roc tohchts  sp .
Pneudotar . l l s i tus  sp .  3

3 0 . 8  1 1 4  ? . 1 3
1  0 . 0  6
1  0 . 0 6

0 . 5 0

o. o+

0.35
0 . 1 9

0 . 3  3
0 . 0 6
0.13

0.44

1 6 ?  e . g e
13 0.54

1 2  0 . 5 0

4  0 . 1 ?

2 i  0 . 9 6

1  0 . 0 4

1  0 _ 0 4

r  0 . 0 4
I'yemephoridac (P.r''sn€phorus is !robabty parasitic)

I  0.06 1
3 . 8  1  0 . 0 6  1
7 . 6

Non-parasitic Forms

0.35 1 1,5.4 3 0.19 2 12.5 8  0 . 3  3

?  0 . 2 u
0 . 1 2  1  3 . E

2

New host records for mite species (see N7hitaker and Wilson, 7974) are as follows:
(1) shrew-moles-l.aelaps kochi ar'd Eadiea breu;ltamata, (2) coast moles-Haemt
gattasut atnbulant, H. reitli., Androlaelafi fabrenholzi, A. canlis, Eulaelaps oabularis.
Hiu tiony s w t o b s o l e tu t, atd P y gnte p b o r us h orridu s, and ( l ) Townsend 116115-Ll 4sy76 -
gatrasus rcidi, H, keegani, Eulaelaps tabularis, Prototnlobia breaisetosa, and Glycypba-
gts bypulaei. Above nrites not previously reported from Oregon are Protomyobia
bretisetosa, E/ialpdcart/r peltatl , Ea.d.iea bretibanata, and GlycyphaguJ hyp dae;.
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