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Abstract

Tl-c mor.  imp.,narr  rnrres. toJnd in thc tur  of  seven species of  voles t rom Oteqon wcte L ' l ' ' f

b  , l i .  L .  a t r t b , n " l  .  A n d t  t d e ! d p ;  , r ' . ' , i t ' " i i i ,  n d . E r h i i a n l " ' t t '  i s a b e l l i n t "  " r ' , \ l i  r a t k \  n u ' 1 t a \ n \ ' '

;,;";!.r,;1,",y;,;;;'ti;;(:'")iiti:;l::;: ,x;';:;i:r,;:,4,01i"{,,,til;:'i!,i!;',:"",.1,';:..^'":";
,t:,:::iii:i:,;j;.:'liy,::;,1';,:it*::,',i::;,,::;i.i;!!":,Ir''i',;.1"""fr':^:,7!;':"i' ^'l;'::';'
t" '+nl 

. ' , : ' I i : l ; .  o, 14i. 'n,, . ,  -spp an.r rhos. or A'b'v. i 'nt ' !  athitc".a tn-ttautru" tnq

t";i,: o,totu.wcrecomp.rrcd "lT,:rii...ilX;JTAd\t:;::i;i:;;)iiif;\.,'rl;,T,T';T'5:

Iil,lii,,:;i)^l*';i,,);l"Tr:'Th,..ii'ii".,i* mite'ru.'.,u *r' tn",,"r ii'l red t'ec 'ore
'ilt,",i'ili 

t;,ii",i,a,.i. *r,i.t riu",;ish-;b";" sround, piimarilr in larse Douslas lir trees,

P!e dat!1/g,1 / enzielii

lntroducl ion

During studies of Oregon mammals, long-tailed 'toles' Microtttt Longicaudts; tltlontar.e

voles,"l7. ntotatttts; creeping t'oles, Ll otegotti; Townsend \oles' M talLrtertdt' w^ter

toles,. lL richarrhoal; california red-backed voles, clethrionont|s cdlilomictt: and

sotrthern red-backecl \oles, C. gappe ' were examioed for the pteseoce of mites The

p."f"r" tf ,f-r" r,tay.tas to determioe the species of mites parasitizing these voles Obscr-

. ",innr .r'"r" also made to determine how the composition of mite-{aunas cortelated q'irb

rhe host relations, and rvith host-habitat relatiolships

\Ve have Previously presented information on the larger mites parasitiziog three other

specics of tol.s fr.r- Oregon: v'hite-foor ed vole, Atbotitnat albipet; ted tree voJe'

). hugirur,lu,; and sage vole, Lagurar c rtltltr (Vhitaker and Maser 1979 ) The mite

f,,l.,n.i in g.eatest ,tuib"r, on all three of these voles was lndrctLael'rpr fdhrcnbolzi'

Sccond in number was Eurlpt l tur !  sp (nor parasit ic) on A albipes' ar 'd G\cyphagtt

hlftdaei on the other t*'o hosts.

',il:l;':fi':,1.i 
t,:,#l't'*".?:iil'ii$dl'S'?i:"i1.fl1'v1',.J;ru:il**.'' 

Pusc'i solrod
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Materials and Methods

The voles were caught in museum soap traps. Mites were collected by brushing the voles
*,ith a fine-bristled toothbrush, then examining them *'ith a 16-power haodlens while
biowing the fur. Mites found by the latter method were picked off with forceps. This
procedure was satisfacrory for the larger mites, but was not so effective for the smaller
ones. Mites were preserved io 7O-perceot ethanol, cleared and staioed in Nesbitt's solu-

rion contaioing acid fuchsin, and mounted in Hoyer's solution.

Results and Discussion

Data for five species of Micrat&r an{f m'o species of Clethrionomls are given in tables

1 and 2 aod, for coparative purposes, mites that occurred at rates of 10 percent or more
oo any ooe species are listed in order of decreasing abundance (Table 3).

The numbers of species that occurred on 10 percent or more of the samples ranged
fton-r m,o to four (Table 3). (LilrroplJotu! maxicatutt rvas omitted from consideration

because ir appeared that it, along with some of the other small mites, was too often

ovetlooked. ) T*'o o{ the hosts exist under specialized conditions: (1) largarn.t, *4trch

occurs io areas unusually arid for a vole, r'as one of the voles least commonly iofested

by mites (only two species of mites occured on 10 percent or more of the sample), and
(2) Atiborimu longicatdus, which occurs high in Douglas-fir (Psearlotnga tterzzietiil

ttees, yielded mites of only five species, including a myobiid mite, Radt'otdia arborimut,

tecently described as a result of these studies (Fain aod rJfhitaler 1975). lztgartr catta'

tnr harbored mites of 10 species although only 2 were common. Except fot llicrottt

longicardu, which aiso had 2 species of commonly occrrrriog mites, the other hosts had

3 or 4, and ,1 to 18 total species.

Overall, hosts rvith mote numerous species also had a higher proportion of commonly

occurring mites. The average total numbers n'ere 8, 8.8, and 12.3 species of mires on

hosts *' i th 2 (t:2 ), a (.n-4), ar'd 4 (n:4'1 commonly occrrring mires.

Andtolaelaps t'ahtenholzi was the most abundant parasite on three of the hosts;
Laelapr kochi on three; and Haentoganavu reicli, H. occidentalit, Echinonlttat itabil'
lintu, and Haemogarialas sp. ++2 each one ooe (Tabte3).

Awlrcclaelapt t'ahrenboLzi is a widely distributed, abuodant spc.cies and is found

on r wider range of hosts than is any other parasiric mite in North America (Whitaker

and rVilson 1974) . k may, howwer, represent a complex of spectes. Anfuolaelapt fa/:
renl:olzi w,as the only mite found on all 10 voles considered here (Tab1e 3), and occurred

at rates greater than 10 perceot on voles of all the 10 species considered, ranging from

10.5 pefcent oa Alicrohu otegoni to 88.2 percent on Arborinu.t longicaulat. It was the

m<rst common mite on three species of voles, including lrlorinu longicaudu, A. albipet,

anc\ Iagatrtl c*tatu (the mean oumber per host also was high on both species of

Arbotinas;15.55 and 28.9). Androlaelapt fahrcnholzi was the second most abundant

nrite on four hosts-three species of Microtrs and Clethtianomls califomicu; towth

most abundant on Microtlrt oregoni,6ut third on ClethriononLlt gapperi and M ricl:atd'

.roni. Meatt numbers per host tanged from 0.26 on M oregoni to 211.9 ot A. longicaadtr'

Haenogamatus anbuLans was previously reported from llicrcttur Longicaudu by

Vhitaker and Maser (1979) and, from Sorex yaqainae by \Whitaker el al (1980).

The specimens iovolved all appeared to be the species of Haentogantattt repotted here

1:]'4 S(hitaker and Maser



n . n n n
n -  i i  +

' E  
y "  i

- o o < o o c  c  o  ;  :  : - : o =

: r , .

4 . ,

Parasiric Mires of Voles l+5

6
.E

:
.:
d

?

a

:

;



as Haemoganaws sp. #2. Haemogamawt ambalans aPParently has not been found in

Oregoo.
The three species of Haemogamaws exhibited much variation in qumbers among the

IO \oles. Hdemogamavts sp. #2 was not taken on six of the hosts; had a low prevalence

(less thao 10 perceot infestation) on two, and occrrrred commonly ot only two, Cletb'

tionom"w californicas attd Arborimus albipet. Haemogamans occid'entalfu, a commofl

parasite of rvestern smalL mammals, occurred on six of the hosts. It was nor the predomi-

.ru.rt -ite oo any, but was the second most common oo Mictottts tichatdt'oni ar,d hI

otegoni rt occurred at a high meao number per individual (361 ) on M richatdtotti'

Haentogannuts rcidi was ttot recorded from three of the host species, occutred at a low

rare ori three. aod was commoo on Mictotas townsend, M richadsoni, ar,d Clethriono"

?nlr gdppei. One vole, Arborima.t lortgicaudat, had to Haemogatttarzr at all, whereas

Mirrit)t nnrtencli and M tichardrcni had two (H occid'entalit ard' H reidi in each

case). Three species, Micratrs ?nontdnaJ) M. lotgicaudat' ar,d I'lg'rw c/rttat J,had zerc,

ooe, or rwo species of Hllemogdmd[Lr, but [one occurred at high rates

Echinonysstrt isabellirus occufrd oo five of the species, commonly ot thrce, Micto'

tut )4outdttltJ, .\1. touu,e'di, aod Cletlt, ionon)' SalPeri
Laelaps ala&ensis and,/or L kochi occurred commonly on five sPecies, all Mictant'

Laelapt kochi was found on all the species of Mlcro,us excePt M tichardtoni and only on

this genus- It had the highest percentage o(currence in three of the species' but was

fourth on r1{. touttten'Ci. The mean number per host was rather high in all cases, ranging

from 0.87 in M, ,otunserzcli to 164 rn M longicaadu. Laelaps alatkemi' often common

on voles. was first ot llictotus richatdtoni' and third on M montal?a! aod occulred at

high rates (both in percent occulrence and means). This species, however, did not

occur oo afly of the other eight voie species

The ooe myobiid iocluded as commonly found was Radfotdia arborimat (Fain and

\y,rhitaker 1975 ). described as a result of these studies.

Gllclphaga: hlpulaei was rhe second most widely occurring species, found on oioe

of the hosts (none was found on M longicatulutq. It was the second most commonly

occurring species ot Arborinns lottgicatdas and ot lzgttttts lt occurred ac a flequency

of 10 peiceot or more on six of the h osts' Clethriononyt calit'otnictt, C gapperi' Micro'

tu.r richatdtotti, Arbotimus albipet, A longicaudus' tnd I'agaLltr c rtttt'lrt'

Mites of the genus Euyparusihts are not parasitic Nymphs are common on small

mammals. bnt their relationship to the host is not knowo' Eatypausitat (probably

more than one species) occurred on six of the voles, aod oo more than 10 perceot of the

individr-rals of fovt: Micto'at otegoni' cletbrirtnottt)'r calilonicut' Mictotur ichardntti'

and Atborintat albipet lt s'as second in occurtence on Clelhrionomyr caliJornicat atd

Athorittur albiper. At least one species of histiostomatid mite occurted on three of the

species and at the 1O-percent tate oo ^Iicrcla! tichadnni and Arborinttt longicauda:'

Histiostomatids are phoretic in the deutonymphal stage on a variety of animal hosts'

Thus. there was some similarity berween the host communities, but by no meaos

cao it be said that mites moved freely between hosts lf that wete the case' mite com'

rn l rn iL res  rhou ld  he  s imi la r '  As  a  meant  o l  (ompar ing  communiLy  " t ru t ru 'e '  m i re t  nere

listed bv decteasing Pelceot occultence for each host (Table 3) No two host spectes

lrlcl the same order of rrcurreoce of mites' nol eveo the same mites in differiog order'

As mentioned before, Arbotinur Longicaudtt differs the most ecologically from the

1,16 \fhitaker aod Maser



!

:

z
:
I

-  E q

. ;  :  { a
: ;  : i : :

i i  . E : j
i  I  i . E  a  1  i

? : i i ; ' -
. : t : : : ; :

,_ t,

=  :  : :
= , = E : :

=  a z '  -  a
' z t i L t ! =
: : 1 ! : t - . =

F  !  Z  !  2 i ' * =

i = : ' - = ; : =

t j : j : E i . :
:

Parasitic Mites of Voles I11

= .

' i ? : = E = E : " ' - ^
E E E E ; : : . q - '

! . c ;  , 7

: . ; 3 = t - : f :

=  -  . - - =
; ; : : : ; : , f Y :

i ' :  i  r =  , = : F -
: T : : : : E : :

2 ; .  :  : .
. = : a 1 :

Z ;  y  ' e =
a 1 a " 1 a : . ' = :

- : .

a2

o e

i a

3 , E

E ;

* -

, g

3 g

c ;

i = l

- - l

3  6 l
- l

z  t l

=  a l-  
" l

i  5 l
-  a l

. "  ! l

. - l

: l
6 l
< l
3 l



other vole species, a separation reflected io the mite community because ooly five species

of mites were taken. The rwo most widespread mites, l. t'ahrenholzi and G. hypadaei,

u'ere the only species that rxcurred in a relatively large percentage of the individuals.

There was a close relationship of mite communities between M;crot i tabvlend; and

]1. ntontanlLJ. Seven species of mites were found on M, tounvndi and on ltr{, tnotltanl/J j

six of them occurred oo borb, but Haenagarnasas sp. #2 occurred only on ,;l{. totantendi

and Laelap.r alatke is crc:urreC, only on,trI. rltotlttttLlr!. The ciose mite community rela-

tionship benveen M. toun.rendi and M, monrdlutr is plausible because both species of

voles ate constrained by runrvays and inhabit moist to *'et ateas, and they share rvidc'

ranging mite species rhat occur on both sides of the Cascade Range- llaentogtnattt sp.

#2. on the orher hand, occurs only rvest of the Cascade crest, as does its hosr, M. tortn

:entii- aod, Laelapt alaskentit occurs frorn the crest of the Cascacle Range eastsard, as

does its host, M. 11loltlat/t! (Maser and Storm 1970).

A second close mite communiq. relationship was that bem'een Clethrionottl.r cdifor'

ttictt and Arbotitltu aLbipet. Five species occurred ot A. albipet. The same five species

occurred on C. c,tLifonacttt, plus trro additiooal sPe.ies: Httewogd rdttu rcic]i anC, IIae'

i)tagdt)tdt/tt sp. +2. Both C. calilornicrs and. A. albipet are largely fosrcrial and share a

similar geographical distribution-soltth of the Columbia Rivet from the crest of the Cas-

cacle l{aoge rvest*.ard. They are, in fact, sympatric in some areas. That C cdliforxiuu he.d

rwo adrl i t ional mite species is not surprising because this vole has a wider lar irude of

habitats than d.oes A. albipet (Maser er al.  198I).

llictottr otegotti atd. lL richtdroni also showed community similatities. Each hacl

ser,en mites species. five shared. if. oregoti is largely fossorial and is not closely tiecl

ro above{ronncl ruoway systems. l I .  t ichatdtoni, oo rhe other hand, is primari ly a semi-

aquaric stream chvel ier of dre high Cascades (above 6,000 ft .) .  and is nore r igidly gov-

erned by its abovegrouncl runways. These voles are sympatric. hon'ever, in sone lorver

elevetion arcas along the uestern f lank of the Cascades (N{aser and Stotm 1970).

Cletlttionow\.t gdpprri sho$'ed similarities s'ith Ldgtttu c/t/ldt/./.\. Clethriorolttj'.1

.(rrtrrl hafbored four species of mites. These fout and one additional species *'ere found

on L. .tlrtatni. tScrrh C. gdfPcri and, L. ctttatut occLrr east at the Cascade Range anrl are

nerrorvlv al loprtr ic in port ions of tbe Blue Mountains of northeastern Oregon.

Tltc llictotr.r /otLgic,ntltt mite community diffeted considerably from othet ]Iicrottt.r

communir ies. tr I i .ratt t  lalryi .caxdzr, in Oregon, consists of four clearly defined sub-

,species rhlt  essential iy represent four dif ferenr geographical areas (Hall  1981, Maser

end Storm 1970). The subspecies. abdint, cx.ctrs only io northwestern Oregon. west of

rhc Casca,le Renge. r l l l rol l .r  longicatdrr.11tg l t ;ce1r extends from northwesrern Cali

fornia northrvard inco south$'estern C)regon, but onlv along the coast. Il;ctutli lonli

ttrttlrtr ( ,\L lottgictacltr.r utotdax') occuts east of the Cascade Mountaios. thro!8hout

thc renqelands,l f  centrol anrl  southeastern Oregon. Of the four subspecies, ahdittr  , : :cctt '

pics rhc settest arels pri t tar i ly r ipatiao areas and is not depenclent on ruo*avs. Thc

srrbs;rccies. , t i t{ : / / t ! ictf t ,  inhabits grassy areas ancl is dependeot on abovegroun.l  runu'ays

,\[ iLrat// .r  /at]qicrt!drt l :dl i  is essential ly a species of grassy r iparian areas n' i thin rhe

conifcrolrs foresr an.l  mal 'or me,v not be dcpendent on aLrovegrouncl run*ays. The sub

species. lonqic,tr l tr  \  aordas), occLrrs from riparian areas in poodetosa plne. Piut

folt l rrortt .  forests int, :r  dry sagebrush. Artenisia spp., regions. This subspecies is nor

consrreined by runs a!s. Tire mites from l l .  /otty, icucltr came from cl i f ferent subspecies

I  r s \\'hitaker and Maser



from widely scattered localities within Oregon which, when coupled with the small
sample size (28), may account for lack of similarity wirh other Microhts comm:unities.

Finally, Arborimat longicaudus is not ooly the most specialized vole withio the state
but also the most widely removed from the other voles ( Johnson 1973). The laner is
tlue because it is the only vole that is almosr strictly arboreal (Maser et al. 1981). Even
its cogener, A, albi.pet, is primarily rerestrial (Johnson and Maser 1982, Yoth et al.
1981). Thus it is not surprising that this communiry is quite different from others.

The mosr similar commuoities were not of the taxonomically most closely related
forms. The Microtus longicaud.zzr communiry differed considerably from the other
Mictotas commtr,ities. The two species of Clethrionoxzys shared ooly one major mite
species. Mitesof C, cal.ifornicas wete si.mllar to those of A. al&lpar. The second species of
Atbotim*t, A. longicaadus, was the most ecologically isolated species of all. This anaiysis
indicates a rather low degree of similariry between these voles' parasice communities,
and also relatively little similarity betvreen taxonomically relatecl forms.

Parasitic or phoretic species not previously reported from Oregoo are Lljpadryit
miles, Dermacantt ood,atrae, ar'd Myocoptet idponenJir.

New parasitic or phoretic host records ate: E*btachylaelaps debilh, Haenoganavr
occideotalfu, Glycyphagus hypadaei, Detmaca,tus hyland.i (?), atd Li.rtrophorut uexi-
canus ot Mia,otus montana[; all the records from Microtat orcgoni, except A, lahret
halzi; all record,s from Microtas tolauend.i, except Haemoganatat; Ealaelapt nablularit
on Micrctur longicaud,r.s; And.rolaelapt fahrenholzi, Haemogamatu occidentalh, H. rcidi.
Mycoltet japonensis, Glycyphagu.r hlpudaei, and Littrophorul nzexicaxtt ftom Micro-
tus richardrcni; and all records from Clethrionomyt californicut, except Eclsittony.rsa:
obsoletus.

Although some sense cao be made from our analysis of the mite communiry relation-
ships from the 10 species of voles that we examined, there are some apparent problems
with the interpretation of such data. Larger host sample sizes are necessary, parricularly
in an uea as diverse as Oregon because rhe hosts were collected throughout the State.
The communities should be analyzed on the basis of host subspecies, georgraphic distri-
bution, habitat affioities, and physiographic provinces (Franklin and Dyrness 1973,
Maser and Storm 1970).
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