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IN  1953 and 1954, and during the immetliatcly prececlillg years, an 
epizootic of tularemia occurred among heavers, Caytor m~zndensir, in 
the Upper Peninsula of h4ichigan and in atljacent states I .  Floin 1953 
to 1955 an ecological study was made of the possible vectors and 
reservoir animals that might have been involved in the outbreak. 

One part ol this investigation was to collect and identify the parasitic 
arthropods lrom marninals that could have been associated with the 
cpi/ootic. The  results of this part of the research are reported in the 
following annotated listing. 

ACKNOWLEDGMENTS 

T h e  authors acknowledge the assistance oi the following persons 
in either determining or verifying our determinations of the following 
groups: G. P. I-Iolland, Siphonaptera; J. M. Brennan, Tro~~lbiculidae; 
and G. M. Kohls, Ixodidae. 

METHODS 

Large mammals were obtained by selective live-trapping in appro- 
priate habitats, by the collection of carcasses from "(lie-off areas, and 
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from local fur trappers. Small mammals were collected by live-trapping 
on previously established two-acre grids. Each grid, made up o,f 99 
tral~ping l~oints at %-chain intervals, was located in each of the three 
major vegetative types adjacent to an area where beavers had died. 
These types were mixcd hard~,vootl forest, mixed conifer-hardwood 
lo~vlands, antl sedgc marsh. 

1,;lrge animals that were trapped alive were broughl into the labo- 
ratory, anesthetized ~vith sodiurn penrabarbitol, and examined for 
cc-top;~r;~sites. The  procetlure was essentially the same for both living 
antl dead animals. (1) A careful visual examination was made, 
especially around lhc mouth, ears, and genitalia. As they were ,found, 
the parasites were removed. (2) The  fur over the entire body was then 
c;u-elully parted ant1 atltlitional paras,ites collectetl. (3) Still other 
par;tsitcs were recovered by cornbing the fur with a fine-toothed comb. 
Each anesthetized animal was marked lor future identification and, 
i ~ p o ~ i  recovery from the anesthetic, was relcased in the area where 
i t  was trapped. 

Small m~t~r~rn:~ls  collected on the grids were examined in the field. - 
1 hcse were removed fro~rl the traps, placed on a white enameled tray, 
antl coveretl by an inverted glass funnel. A s~nall amount o,f ether 
was i~ltroducetl to anesthetize both the animal and the ectoparasites. 
Atany of tlie ~~ar:isitcs lect the animal and lcll to tllc pan. The  animals 
were then ex;uninetl in the same manner as the large mammals, and 
the par;~sites collected were dropped into preserving fluid and taken 
inlo the labora~ory for study. The  animals were toe clipped for future 
identificittion, ;1llowec1 to recover, ant1 released at the point of capture. 

S~nall cc:tol~;rrasites were mounted on microscope slides, identifica- 
lions were made, and the slides were labeled. Large ectoparasites were 
stored in vials containing 70 per cent alcoho'l. Duplicate specimens 
were placetl in collections of The  Univerity of Michigan Museum of 
Zoology. Otlier specimens are in the collections of the School of 
N ;~ t~~r ; t l  Kesourc:cs, Univerity of Michigan, and of the authors. 

FAMILY IXODIDAP 

Drtttinrc.iitor o l l ~ i ~ ~ i c l r i . ~  (l'ackard).-From Odocoileus virginianus; Iron County. 
Dc~-ititrcrirto, x~cii-iohilis (Say).-From A'fusteln ermiuea, L y n x  rufu.7, Marmota 

nrroti/r.c. Prrotitysc~r.~ nt7onir1rIrlus, Clctlti-iono7n.y~ gaeperi, Microtus pennsyluanicus, 
%tr()ii,s I i i ~ d ~ o i ~ i i ~ . ~ ,  ;rntl Errlltizoi~ donmturn; Iron and Houghton counties. 

IfneiiroJ)liy,snlis l r [ ~ o , - i . s - . ( ~ c i I ~ ~ . ~ l t - i r  (Packard).-From Sorex arcticus, Microtus 
/ )c~trr~.s~~h~trir ic~i ,~,  and Le/ )~rs  oi~~ericnizus; Iron County. 
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Ixor1c.s N ? Z R I ~ . S ~ I ~ S  N C L I I ~ ~ I I I I . - F ~ O I I ~  E i ~ l ( ~ r r i ~ i s  I I ~ ~ ? Z ~ I I L U S * ,  T I I I I L ~ N S  ~ l ~ i a t u s * ,  Pe1.0- 
? I I ~ S C Z I . S  ~ r~(r?z ie~ i lc~Iu~ ,  antl Clelhr-ionorr~ys gni)l~eri*; Iron Col~nty. 

Ixorles 0ni~lr.si Bishopp.-From I>,r~l~-(i caizodeizsis, Caslor ccrriacle?i.si.s, O?~d(itr(i 
zihetlricrl, antl from beaver lodges and ~nuskral  houses; Alger, Uaraga, I)ickinson, 
Gogellic, Hougl~ton, Iron, Ma~quel le ,  antl 0ntona.gon counlics. 

1xorlc.s cooltri I';~cka~-d-liro~n Sorex pnlzc.sl~-is", 1Vlr~steln 71isol1, lVir/rlritis 
?nephilis, I.ynx ri~firs", and R ~ e t l ~ i i o i i  tlor,\otio~~; Alger, C:hippc\va, Houghton, Iron, 
ant1 SchoolcrafL counlics. 

Ixot le ,~ ~nclrftsi Banks.-From Ezilnniiu,~ nri~iirrl~crs* ant1 ?'arriicr.tciurrrs Iit~dsor~icus; 
Iron <:ounly. 

Ixotlrs rrzirris Bishol>p ant1 Smil11.-From Sorrx crrc.licus", S. cinereus*, S.  
/)ctltr.stri.s", and %al)t~.s Izudsoiiiu.\; Iron C:onnty. From %. hzcd.soizius; Houghton 
County. 

SUPERFAh,lII.Y PARASITOIDEA 

E~cl~rrono~~rrrzos~~.s  li[)oizy.s.soides (Ewing)t.-From Sorrx arcl icf~s*,  S. cinereus, 
Illtr~.intr b~.rviccrudn, lJero?~zy.scus r~rc~i~iculnlzc.s, and Micro1u.s pei~ir.sylz~a?ticus; Iron 
Co1111ty. 

Erclnrlof~s .stc~Otrlnl-is (Koch)t.-From Illrli-iizrl bre~licnudn, Perornyscu.~ ~ n n n i c u -  
I ( I ~ I L S ,  ant1 Microtiis peiinsylvci?licus; Iron County. 

FIoernogo~i~nsu,s alnskrilsis Ewing.-From Conrlylzirn cristcrln* and M i r r o l ~ ~ s  
j~en?tsyl71cri~ici~s; Iron County. 

1-lner~~olnelrrl~. glnsgonli (E!ving).-Frorn Mephilis mephitis, Murnzoln 1110?1(lX, 

Erllnrrricr.~ ~riinirri~ls, Ca.sto~. tonaden.sis, PC?-OI~YSCILS mnnicukulus, Clelh?-ionorr~ys 
.q(ibperi, A,lirroti~.s pei~~r,sylvnnicus, Ondntr t~  zibethicn, and Zupus 1tud.sonius; Gogebic, 
Hougl~ton, ant1 Iron counties, and Islc Royale. 

Iclrorcr~zy.s.\i~.s Drit~inni(.i~s (Ratlfort1)t.-From My0.ti.s sp.; Iron County. 

Lnelrrps altrskensis Grant+.-From Sorex cinrreirs*, i\/lzlsleln erririnecl*, Clethr-ion- 
onzys gn/rf)e?-i*, Microlnt.~ ~~ei l?l .s)~h~nnici~,s*,  0?1(l(rtr(i zibellticc~", and Nnpaeoinpits 
i?tsi::~zis'~; Iron and Houghton counties. 

I.crelnl)s korlli 0utlema11st.-Fron~ Sor-ex ciilere~rs*, ~Uzcsteln er-~riinen*, and 
Aflicr-otiis /)eriir.syk~riiric.~ts; Iron County. 

I,ctrlrr/~s trzirllispino.~us Hanks.-From Mustela visoit*, Castor cccnc~de~isis*, 
Microtus j)e~zir~ylutcniru~*, and Ontlnlrci zibetl~icn; all Upper Peninsula counties. 

I?'Iyoiry~~z~.s j(rnte~o11i E\ving ant1 Bakert.-From Sorex nrcticils*; Iron County. 
Ncoiclzo7-onyssus cornifex (Koch)t.-From Mio-otus f)ennsylvrinicus; Iron County. 

FAMILY LISTKOPEIORIDAE 

Listrop1zo1-us n~nericnnzc.~ RadCord.t.-From Ondolrn zihethicn; all IJpper I'cnin- 
sula co~intics. 

Lisl I-o/~ho~.u.s sp.-From C1etlzrionomy.s g c ~ f ~ p r r i  and Miel-011~s f ~ ( i n ~ r . s y l z ~ ( r ~ ~ i c ~ ~ s ;  
Iron County. 

P1-olobirlocorpu.~ cni1ndensi.s La\\lrencct.-From Ccr.slor cnncrrlensis; Gogebic, 
Houghton, Iron, and Ontonagon counties. 

* Intlicalcs new host recold. 
t 111dicales new lccord for Michigan. 
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FAMILY TROMBICULIDAE 

Er~sclroetrgtt,slir~ Oln?-i~rcio (Ewing)+.-Fron~ Sotes  cine,-eus*; Iron County. From 
I'm-ortr~~.scu.s trrtr?tirrtlalz~s*; Gogebic County. 

~lr.sc/roeltgtr.~lin .sc.lo.sci (E>\ring)f.-Fro~~~ Perottry~cus tt~ciniculttlus*; Iron County. 

?'r.o~~ahiczrltr Irtrtl~er i I(uiirr~t.-FI-om Sorc,s (11-clictrs*, Ez~tr~rnitrs ?ttitiitt~zis*, Tanrias 
.slricrtu.s*, Tnttricr.sciirrrr.s Irrtdso11icz~s, Perotttyscus n~aniculntus,  Clethrionomys, 
g a p p ~ r i ,  M ~ C I ~ O L I ~ S  / ) ( ~ I ~ I I s ~ I v N I ~ ~ c u ~ s ,  O~zdcrtt-a zi6ellticax, Zapus h l ~ d s o ~ l i u s * ,  and 
I~~.otlrizo?t dot-.\trl rrrrt*; 11on County. 

Tr~ot~tbicrrln rtrirr.oli E~vir~g+.-From M ~ c I - o t u s  f)erlnsylva~zicus and Z a / ~ u s  
Irtitlsoititc.~; Iron County. 

?'torrzhiczrltr rrt~roti.~ Ewi~ig+.-From Pet.oniysrrrs tnciiriculaltrs* ant1 Oiadatra 
ziOellric.cr*; Iron C:ounty. 

TrottrDirziln rc~oy?rf~rt.\i,s Brcnnan and Whartont.-From 0ndatr.n zibetlticax; Iron, 
Chgebic, and HoughLo11 coul~lies. 

Trattr Oiczcltr (A4iyrrtt or11 Oirlila) sp.-From Sorex arcticus, Eu tan~ins  minirtlus, 
Tortrios st,-intzcs, Tntrzioscirrr~zrs Izudso~zicu.s, Perotnyscus ~nrirticulnlus, Cletlzrioiiomys 
g(r/~()eri.  and 0trtlatt.rr ziOellricn; 11-011 County. 

FAMILY MYOBlDAE 

A r r r o ~ ~ l ~ a r a r ~ ~ ~ . s  lze~regererorutn Jamesont.-From Sorex arcticus, S. cinereus, and 
Mortrroltr tnonnx; Iron C:ounly. 

P~~o/ortrj~oDicr clal~ctredi (I'oppe)+.-From Sores cinereus; Iron County. 

FAMILY PYEMOTIDAE 

Rrsi~tcrrtrrrrs sp.-F~.om Co17dylurcr cristnta, Sorex arcliczls, S. c i~zeret~s,  and S. 
/~rrlrrstri.s; Iron C:ounty. 

(:o~.rodo/~,syllm c z ~ r . ~ ~ n t a  (Rothschild)+.-From Sorex arcticus*, S. ci~zerezts, S. 
j~trltr,s(t.i.s, Illo~.inrr hrer~icnzsrio, "chipmunk," and Castor cnnadensis*; Iron County. 
From S. ctr-ctirus*; Houghton CounLy. 

C/t~~to~thrrlt~rzr.s &sez~dngyrtes Baker.-From Eutaniias min imus ,  Tainios striatus*, 
I'cr~o~rr)~,scus ~ttnniculatrts, Clelltrionotttys gapperi, Microtus pennsylvanicus, Ondatra 
zil~etlrico, ant1 %nl)ns I~~rdso~tir is*;  Iron County. 

Dot.ctlo/).syllrr l~ln)-it~cte C. Fox+.-From Ula?.inn Drmicaz~da; Iron County. 

I.:/~ilrrlicr rt~cetztrro~tni (Rothschild)+.-From Sovex cinereus*, Perotnyscus vznnicu- 
lmlrr.s, (:lrllrt-io11011r)'s gcr/)peri, and Microtus penirsy111anicus; Iron County. From S. 
citrerc~rr.~~: Houghton County. From Taoaiasciz~rus I~udsonicus;  Isle Royale. 

A,lt~g(rl~otlrri.s ncer01rs (Jordan).-From Eulanains minimus* and Taniios striotus; 
Iron C:ounty. 

A~fegtrOot11ri.s nsio nzegctro1l)us (Jordon)t.-From Mustela evmiizea*, Pero~nyscus 
~~trr~ticrtlntus, Clethrio~iotnys gapperi*, Microtus pennsylvanicus, and Ondatrn 
ziOetlticox; Iron County. From Tnnaias strintus*; Houghton County. 
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144egcrbotlzri.s q~cir.ini (Rotl~cshil(l).+-Fr-on~ Adrrsleln erniiilon, M e f ~ h i t i s  mei~lzitis,  
Ert~nrrric~s rriinirrrus, Co.\/or. ctrrrttrl(,71.sis*, Perorrly~c~ts rrraniculotus, Clethrionomys 
g(r/)l)eri, Microl~rs  (ierrir.sy[i~cc11irt~s, Oiirl(r/rc~ zihethicn*, and Zol~rts l~~~(lsoiz i trs*;  
Gogebic, I-IoughLon, ant1 Iron counlics. 

i l ~ l o n o l ~ s y l l ~ ~ . ~  e l r ~ ~ r o i [ ~ i  r ~ r r ~ r o l / ~ i  (Kothscliiltl)+.-Fro111 I:'rrlart~itr.\ ~trirlirrrus; Hough-  
Lon ant1 Iron coilnties. Froni Cletlrrior~or~rys gupkrr.i; Iron Counly.  

iMo7lofisyllu.s visorr (Bakcl.)t.-l'l.o~n ill~rsteln visoir, ~lltrr~rroln r~aarrtis*, "chip-  
nlrcnk," and Ctrslor- rnrr~rcle7r.sis"; Schoolcraft,  Iron,  aud Gogebic counties, and Isle 
Royale. 

Alo7zo~).syllus rucrg7ri,r.i s)~sttrllris (Jordan)+.-Fro111 Per.o~rry.scrr.s 1rln11irulr~tus; Isle 
Roy l l c .  

~Vlyotlopsyllo irrsigrri,\ (Ro~l1schiltl)t.-Fro111 M)rotis sp.; Iron C o u n t ) .  

1Vecir.ctopsyllo ge?l(~li.s (Baker).-From Mtlstelu vi.so?l Iron County .  

0r.chof~c~rrs caeden.~ ccretfrr~.~ (Jortla11)t.-From Altistelri z~iso??, E~tlcirnias l?lininzus+, 
a11t1 Tciir~icr,scitirus Irrrdso?iicus; Iron and Sc l~oo lcra l~  counlies, ant1 Isle Koyalc. 

Orc/lol)c,crs /etrto()rc,s (Raker)+.-From POI-orrryscus nicli~icu~alrrs, Clet/lriotlorrrys 
:rr(~l)eri, il1icrolrt.s ~)c~?c i r . s y l~~ t~rr i c r i . s ,  and Zrrl~rrs httdsonitls*: Houghton  and Iron 
conntics. 

0roi)sylln trrc/or,~)~.s (Raker)+.-From Alel~lritis ri~e/~hiti .s and Azfnrri~otn monnx;  
Iron County.  

Pe~.ort~y.sco/)syllci cotcrtilin (Jordan)+.-Fro111 Eutcrrnios ?niirirr~us*; Pel-oinyscus 
rrrcri~ic~r/nl~~,s*, Cletlri.ioirorrr)~.v gnppe~- i ,  ant1 ~Vf ioo l z r s  f~e~zns)~lvcrnicus; Iron County.  

l'(~r.or?ay.scok,sylln Ircrrrrilcr. Irc~rnifer (Rothschi1d)t.-From 144icrotus i~e~znsylvccr~- 
i r~rs ;  Iron Counly .  

Snplriop.syllc h i s l lo f~ i  (Jordan)+.-Frorn Plici-otus penn,sylvnnicus; Iron County.  

Trorrio/)lriln gr-a?rrlis (Rothschild).-From a "ch ipmunk";  Iron County.  

l o / ~ / o ~ l e ~ ~ i - r  nror~ t l~o l~r ic  (Burmcistc~.)+.-From Perorrzysr~ts maniculatus*, 
Clc,ll~i-iononrys gc~pperi*, anti Mirr-otus i ~ e n i r s y l ~ ~ a r ~ i c t ~ s * ;  Houghton ,  Iron, ant1 School- 
cral't cout~t ies .  

f f  o/)lo/)leur-n a)-bor icoltr Rellogg and Ferris+.-From Eutainins ii~iizi?r~u.s; Iron 
c:ounty .  

Ho[) lo f~ /eu~-c t  rrrtr!ir(r (Osl)orn)+.-Fro111 Tainias stricctus; Iron Count).. From 
Z'rl.or~r)r,sctts it?uizict~lnlt~s'; Houghton  County .  

Ifo()lo/)leut-o I~es/~eror~rycli.s (Osborn)+.-From Eutcri~~ias n ~ i ~ z i r ~ z u s * ;  Houghton  
County .  From Tnrrricrs .\LI-iotus* and Pero i~~yscus  inaniculatus; Iron County .  

Ho/i lol) leu~-a sci.uricoln Ferris+.-From Tcrrnicl.sciui-us Irtrdsoizicus; Schoolcraft 
Coun ty .  From Perorrryscus nrnniculalz~s*; Houghton  County .  

Neolrneir~rrlopinus ~ r i u r i i i z i ~  Mjobcrg+.-From Tamiasciurus hudsonicus; School- 
craf t  Coun ty  and Isle Koyalc. 

Erzrlerleinellus r~zci~r~rolcre Ferris+.-From Marirzota nzonax; Iron County.  



Dtrr~~rrlinc~ l i p c ~ ~ ~ - o i ( l ~ , s  (hPegnin)t.-From Otlocoilez~s ~~irg in ianus;  Iron County. 

f i , ' i r l ~ i ~ I ~ o ~ ) / ~ i l ~ r ~  S C ~ O S I I S  (Gic1)cl)t.-Froin El-ell~izo?z dorsntum; Iron, Houphton, 
and (;ogcl,ic co~ln~ics .  

7'1-iclrorlrel(~s ~~rc~/~l~ i t i r l i . s  (l';ickartl)t.-Fro~n ~\le/)ltitis ~ne/)lzitis; Iron County. 

7'1-iclrorlectes otonrnculnl~rs 1'aiiict.-1:rotn Procyon lotor; Iron County. 

T~.icllorlectc~s sp.-From i\.l~is/ela r~-nri?~c,n; Iron Connty. 

Ci~tlex /~ilo.selli~.s (IIorvath).-From Alyolis sp.; Iron County. 

Plntypsyllt~.~ rostovis Kitst.-From Cnstor cctnc1r1cn.si.s; all Upper Peninsula cou~l- 
tics. 

I,c~l~tinellus vc~li(l~i.s (Horn)+.-From Castor cnnndensis and Ondatra zibetlzica; 
Gogcbic, Hougliton, 11-on, ;III(I Mal-quetrc counties. 

C i ~ l ( ~ 1 e 1 ~ 1 a  f~nznsr~~ln lo?  Filch.-Flom a "chipinunk"; Iron County. 

vcinirirs and Onrlnt~ci zibethircr; Iron County. From Pe?onlyc~~s  n~aniculatus; Isle 
Royalc. 

DISCUSSION 

T h e  rediscovery of Ixodes banksz Rishopp6 was especially interesting, 
and observations that this species was found only on the beaver, mink, 
and muskrat suggested that it could be a vector oi tularemia among 
aquatic ~rlaminals. Subsequent laboratory tests showed that the etio- 
logical agent oI tularemia, Pnsteurella tulnrensis, could persist for long 
periods in this species of tick. The  disease agent was transmitted on 
two occasions by allowing nymphs to ieed on infected muskrats, allow- 
ing the ticks to molt, and then leeding the resulting adults upon 
uniniected laboratory animals. Transovarian transmission was not 
tleinonstrated, however. 

The  material presented includes several range extensions, state 

"awre~icc, I\'. H.,  1954. T h e  recent cpizootic aillong Michigan beavers. Paper 
lxesented at thc Sixteenth Midwest Wiltllifc Ctrnfcrence, Sr.  Louis, Missouri. 



No. (i3) Ectopnvasites 7 

records, and new llost records. 'These records will be quite evident 
to students of each group. However, soine host records are so unusual 
that they should be pointed out. TT-om,bicula 7uaynelzsis is norinally a 
parasite ol' birds. I t  is here relmrtetl frorn the rnuskrat (Ondntl-a 
z i be th im- the  first record ol this species from a mammal. Tromb icu la  
myotis  is a parasite of bats and is here reported from Peronzysczls 
?~znnicz~la lz~s  and fro111 inuski-ats. 

Fleas are norrnally not parasitic on beavers ant1 inost infestations of 
the beaver are probably accidental. During the course of this investi- 
gation, however, Cor~odopsy l la  c z ~ w a t a ,  MegaOothl-is qz~il- ini ,  and 
Mo17opsyllzis uison were ~o~llected Irorn this host. 

Laelnps m,z~ltispi7zosus is cominonly a parasite of the muskrat, and 
the finding ol' this mite on inink and beaver was probably owing to 
the close association of these three animals. Muskrats were trapped 
inside active beaver lotlges during this investigation, and they are a 
l'ood species lor the niink. Thus, parasites inay be transierred froin one 
species to the other, especially iron1 the prey to the predator. 

The  tick, Zxodes bnnlcsi, probably shares the same type ol host 
relationship to the beaver, nruskrat, and mink as does L. multispinosus. 
The presence of this tick on these hosts and in beaver lodges indicates 
that the preLerred host is probably the beaver and that muskrats and 
others are in,fested accidentally. 

SIJMMARY 

Collections 01 ectoparasites froin twenty-six species of mammals in 
the Upper Peninsula o l  Michigan show that these animals harbor the 
following ectoparasites: 8 species of ticks, 11 species of laelaptoid 
mites, 3 species of hair mites, 7 species of chiggers, 2 species of 
R~lyobidae, 1 species of Pyemotidae, 7 species of sucking lice, 5 species 
o l  chewing lice, 18 species 01 fleas, 1 species of Ciinicidae, 2 species of 
beetles, and 2 species oS warble flies. 

Atcel~tecl fol- f~ublica/ion Novembel- 16, 1964 




