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Introduction
The ectoparasites associated with Virginia opossums 
(Didelphis virginiana), raccoons (Procyon lotor) and 
striped skunks (Mephitis mephitis) have been reported 
from several regions within the United States. For ex-
ample, ectoparasites of opossums have previously been 
documented from New York (Hamilton 1958), West 
Virginia (Karnes and Shoemaker 1966), Indiana (Whita-
ker et al. 1976), Oregon (1980), Ohio (Rockett and John-
ston 1988), Tennessee (Durden and Wilson 1990), Flor-
ida (Durden et al. 1993) and Georgia (Pung et al. 1994, 
Wilson and Durden 2003) and were reviewed, together 
with other diseases by Potkay (1970). Ectoparasites of 
raccoons have been reported from Indiana (Whitaker 
and Goff 1979), Ohio (Rockett and Johnston 1988), Ar-
kansas (Richardson et al. 1994) and Georgia (Pung et al. 
1994, Durden and Wilson 2003). Similarly, ectoparasites 
of striped skunks have been documented from Mary-
land (Goldberg 1954), California (Mead 1963), West Vir-
ginia (Karnes and Shoemaker 1966), Indiana (Whitaker 
and Goff 1979) and Connecticut (Durden and Rich-
ardson 2003). Ectoparasites of all three of these mam-
mal species have been reported from Georgia (Mor-
lan 1952), North Carolina (Harlan and Palmer 1974), 
New Jersey (Harlan and Kramer 1979), South Caro-
lina (Nelder and Reeves 2005), and North Carolina and 
Tennessee (Reeves et al. 2007). However, there are rel-
atively few records of ectoparasites of wild mammals 
from Nebraska and no detailed studies of the ectopar-
asites of opossums, raccoons and striped skunks in the 
Great Plains region. This is unfortunate because Ne-
braska is located centrally in North America and, by 
virtue of its location, serves as a crossroads for some 

eastern and western faunas (Rapp and Gates 1957). 
Herein, we report on ectoparasites of these three spe-
cies of mammals from western Nebraska. 

Materials and Methods
Between 3 July 2005 and 13 August 2008, six Virginia 
opossums, nine raccoons, and one striped skunk were 
live-trapped and killed with a 0.22 caliber rifle. The sin-
gle striped skunk and six Virginia opossums were col-
lected from the grounds of Cedar Point Biological Sta-
tion, University of Nebraska-Lincoln, Keith County 
Nebraska. Eight raccoons were collected on and ad-
jacent to the grounds of Cedar Point Biological Sta-
tion between 41˚12.629N northward to 41.12.676˚N 
and 101˚38.434W westward to 101˚39.626W along the 
south side of Lake Keystone and North Platte River, 
just East of Kingsley Dam and Lake McConaughy. One 
raccoon was collected from Clearcreek Wildlife Man-
agement Area, Keith County, Nebraska, on the North 
Platte River, west of Lake McConaughy (approximately 
41˚18.17N 120˚04.35W). 

To collect ectoparasites, the fur was “blown” through 
and parted with hands. All ectoparasites observed were 
removed with watchmaker’s forceps and placed into vi-
als containing 70% ethanol. The fur was combed over a 
white pan, and the resultant debris was placed into vi-
als. Adult ticks and female fleas (see Discussion) were 
identified in alcohol. Male fleas and the single louse 
were cleared in 10% potassium hydroxide, then dehy-
drated through an ethanol series, further cleared in xy-
lene and slide-mounted in Canada balsam before they 
were identified using compound microscopy. Ectopar-
asite specimens from this study were deposited in the 
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General Ectoparasite Collection at Georgia Southern 
University (Department of Biology) under accession 
numbers L-3533 through L-3547. 

Results
Five species of ectoparasites were collected during this 
study, including 190 American dog ticks (Dermacentor 
variabilis Say, Acari: Ixodidae), 64 fleas [63 Pulex simulans 
Baker, 1 Euhoplopsyllus glacialis affinis (Baker), Siphonap-
tera, Pulicidae], 12 fur mites, (Didelphilichus serrifer Fain, 
Acari: Atopomelidae) and one chewing louse [Neotrich-
odectes mephiditis (Packard), Phthiraptera, Trichodec-
tidae] (Table 1). The American dog tick was collected 
from all three host species whereas P. simulans parasit-
ized opossums and raccoons. The remaining three spe-
cies of ectoparasites were each collected from just one 
host species; the fur mite from opossums, the flea E. gla-
cialis affinis from a raccoon and the chewing louse on the 
striped skunk (Table 1). 

Discussion
Opossums, raccoons and striped skunks were para-
sitized by a relatively low diversity of ectoparasites in 
this study when compared to ectoparasites reported 
from the same host species in other regions. For exam-
ple, Morlan (1952) reported 27 species of ectoparasites 
from opossums in Georgia, Whitaker et al. (1976) re-
ported 23 species of ectoparasites (and another 4 species 
on non-parasitic arthropods) from opossums in Indiana 
and Durden and Wilson (1990) reported 13 species of ec-
toparasites from this host in Tennessee. Similarly, Mor-
lan (1952) reported 15 species of ectoparasites from rac-
coons in Georgia, Whitaker and Goff (1979) documented 
14 species from Indiana and Richardson et al. (1994) re-
ported 9 species from Arkansas. With respect to striped 
skunks, Morlan (1952) reported 17 species of ectopara-
sites from this host in Georgia, Mead (1963) recorded 9 
species in California, Whitaker and Goff (1979) reported 

6 species in Indiana and Durden and Richardson (2003) 
recorded 7 species in Connecticut. However, it is pos-
sible that some ectoparasite species were not sampled 
by the collecting technique used in the present study 
or that ectoparasites are more diverse during other sea-
sons. Regardless, some interesting ectoparasite records 
are evident from these collections.

The American dog tick appears to be abundant in 
western Nebraska as it parasitized a large percentage 
of hosts in this study. This tick will also feed on hu-
mans and is a vector of zoonotic pathogens, in partic-
ular Rickettsia rickettsii (Wolbach), the causative agent 
of Rocky Mountain spotted fever (Cooley 1938, Wells 
et al. 2004). Some attached females of this tick can also 
cause tick paralysis, especially in dogs and humans 
(Wells et al. 2004). Except for a disjunct population 
in California, western Nebraska appears to represent 
the western extent of D. variabilis in North America 
(Cooley 1938). Further west in Nebraska, in the coun-
ties that border Wyoming, it is replaced by (and could 
be sympatric with in some areas) the Rocky Moun-
tain wood tick (Dermacentor andersoni Stiles), which is 
also a vector of R. rickettsii and a cause of tick paralysis 
(Cooley 1938, James et al. 2006).

In the USA, the fur mite, D. serrifer, has previously 
been reported from D. virginiana in Florida, Georgia, 
Indiana and Tennessee (Whitaker et al. 2007). It has 
also been recorded from other species of Didelphis in 
Central and South America (Fain 1979). It has not pre-
viously been recorded from Nebraska or the Great 
Plains but it is probably widespread throughout North 
America on opossums. It could have been overlooked 
in some other studies of opossum ectoparasites be-
cause of its diminutive size. 

The chewing louse, N. mephiditis, parasitizes the 
striped skunk, the hooded skunk (Mephitis macroura 
Lichtenstein) and, curiously, the island fox (Urocyon 
littoralis (Baird)) in North America (Price et al. 2003). 

Table 1. Ectoparasites recorded from 6 Virginia opossums, 9 raccoons and 1 striped skunk in Keith County, Nebraska, 2005-
2008. Numbers presented are prevalence (percent of hosts infested) and numbers of males (M), Females (F) and Nymphs(N) col-
lected for each ectoparasite species

Ectoparasite species Virginia opossum Raccoon Striped skunk

Tick:
 Dermacentor variabilis 83%, 42M, 44F 100%, 41M, 47F 100%, 5M, 11F

Fur mite:
 Didelphilichus serrifer 17%, 3M, 9F — —

Chewing louse:
 Neotrichodectes mephiditis — — 100%, 1N

Fleas:
 Euhoplopsyllus glacialis affinis — 11%, 1M —
 Pulex simulans 83%, 25M, 31F 22%, 1M, 6F —
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Osborn (1896) previously reported it (as Trichodectes 
mephiditis) from Nebraska (Holt County) from M. me-
phitis. This louse appears to be widespread on striped 
skunks in the United States with previous records 
from Georgia (Morlan 1952), Maryland (1954), Califor-
nia (Mead 1963), North Carolina (Harlan and Palmer 
1974), New Jersey (Harlan and Kramer 1979), Indiana 
(Whitaker and Goff 1979), Connecticut (Durden and 
Richardson 2003), South Carolina (Nelder and Reeves 
2005) and North Carolina (Reeves et al. 2007). Never-
theless, except for the Nebraska record cited above 
(Osborn 1896), this louse is poorly documented from 
the Great Plains region. 

Western Nebraska is in the approximate transition 
zone in North America between Pulex simulans and the 
human flea, Pulex irritans L. according to distributional 
maps presented by Hopla (1980), with the latter species 
mostly occurring on native mammals north and west 
of this region. Females of these two flea species can-
not be distinguished morphologically (and no molec-
ular method for distinguishing them has been devel-
oped yet) and, before 1958, both species were lumped 
as P. irritans as detailed by Smit (1958) who resur-
rected the taxon Pulex simulans. All of the Pulex males 
we examined microscopically were P. simulans. There-
fore, we assume that the Pulex females we collected 
from the same hosts also belong to this species, which 
is the usual convention in this situation (Durden et al. 
2012). Rapp and Gates (1957) recorded “P. irritans” 
from 7 species of mammals (including D. virginiana) in 
Nebraska and from 10 different counties but they did 
not record it from Keith County or from P. lotor. Al-
most certainly, some (possibly all) of the collections re-
ported by Rapp and Gates (1957) actually represented 
P. simulans. Therefore, P. lotor and Keith County repre-
sent new host and distributional records, respectively, 
in Nebraska for P. simulans, and D. virginiana could 
also represent a new host record for Nebraska for this 
flea. Nevertheless, Hopla (1980) documented P. simu-
lans from both of these host species in Oklahoma and 
Texas, and from opossums and striped skunks in Mex-
ico. Pulex simulans is known to parasitize a wide vari-
ety of mammalian species, especially carnivores, bur-
rowing mammals and other medium-sized mammals 
(Hopla 1980, Durden et al. 2012). Interestingly, Pung 
et al. (1994) found P. simulans to be fairly common on 
opossums in southern Georgia (USA) but absent from 
P. lotor in the same region.

The rabbit and hare-associated flea, E. g. affinis is 
widespread in the mid-western United States from Min-
nesota to Idaho and south to Texas (Holland 1985). Rapp 
and Gates (1957) previously recorded this flea (reported 
as Hoplopsyllus affinis) in Nebraska from 8 counties (but 
not from Keith County) and from 4 different host spe-

cies (two lagomorphs, two carnivores) but not from P. 
lotor. Presumably, the raccoon from which this flea was 
collected had recently eaten a rabbit or a hare because 
carnivores tend to accumulate fleas from prey animals 
(Durden et al. 2012). 

As evidenced by the arthropod species reported 
herein, the ectoparasite faunas associated with opos-
sums, raccoons and striped skunks in western Ne-
braska are noteworthy. This is largely because some 
species show transitional biogeographical trends be-
tween eastern and western North American faunas 
whereas other ectoparasite species collected are wide-
spread throughout much of North America or in the 
New World. 

Acknowledgments
The staff of Cedar Point Biological Station, University of Ne-
braska-Lincoln provided laboratory facilities and pleasant sur-
roundings for the conduct of this work. The Nebraska Game 
and Parks Commission provided Scientific and Educational 
Collecting Permits to DJR. This study was supported by sum-
mer research grants from the School of Health Sciences, Quin-
nipiac University, to DJR. 

Literature Cited
Cooley RA. (1938) The genera Dermacentor and Otocentor (Ix-

odidae) in the United States, with studies in variation. Na-
tional Institute of Health Bulletin No. 171. 89 pp.

Durden LA, and Richardson DJ. (2003) Ectoparasites of the 
striped skunk, Mephitis mephitis, in Connecticut, U.S.A. 
Comparative Parasitology 70: 42-45.

Durden LA, Eckerlin RP, Wilson N, and Baker WW. (2012) The 
flea (Siphonaptera) fauna of Georgia, U.S.A.: hosts, distri-
bution and medical-veterinary importance. Annals of Carne-
gie Museum 80: 83-113.

Durden LA, Klompen JSH, and JE Keirans. (1993) Parasitic ar-
thropods of sympatric opossums, cotton rats, and cotton 
mice from Merritt Island, Florida. Journal of Parasitology 79: 
283-286. 

Durden LA, and Wilson N. (1990) Ectoparasitic and phoretic 
arthropods of Virginia opossums (Didelphis virginiana) in 
central Tennessee. Journal of Parasitology 76: 581-583.

Fain A. (1979) Les listrophorides d’Amerique neotropicale 
(Acarina: Astigmates). II. Famille Atopomelidae. Bulletin 
de l’Institut Royale des Sciences Naturelles de Belgique 51(7): 
1-158. 

Goldberg A. (1954) Parasites of skunks in the Beltsville, Mary-
land, area. Proceedings of the Helminthological Society of Wash-
ington 21: 29-34.

Hamilton WJ, Jr. (1958) Life history and economic relations of 
the opossum (Didelphis marsupialis virginiana) in New York 
state. Cornell University Agricultural Experiment Station, 
Memoir 354.



  Ectoparasites of Nebraska Furbearers

24  2013 Transactions of the Nebraska Academy of Sciences 33, 21–24

Harlan HJ, and Kramer RD. (1979) Ectoparasites of mammals 
and birds from Fort Dix, New Jersey. Entomological News 90: 
79-87.

Harlan HJ, and Palmer DB, Jr. (1974) Ectoparasites of mam-
mals and birds from Fort Bragg, North Carolina. Journal of 
the Elisha Mitchell Scientific Society 90: 141-144. 

Holland GP. (1985) The fleas of Canada, Alaska and Green-
land (Siphonaptera). Memoirs of the Entomological Society of 
Canada 130: 1-631.

Hopkins D. (1980) Ectoparasites of the Virginia opossum (Di-
delphis virginiana) in an urban environment. Northwest Sci-
ence 54: 199-201. 

Hopla CE. (1980) A study of the host associations and zoo-
geography of Pulex. In: R. Traub and H. Starcke (Editors), 
Fleas, pp. 185-207. (Rotterdam, Netherland: A.A. Balkema)

James AM, Freier JE, Keirans JE, Durden LA, Mertens JW, and 
Schlater JL. (2006) Distribution, seasonality and hosts of the 
Rocky Mountain wood tick in the United States. Journal of 
Medical Entomology 43: 17-24. 

Karnes SJ, and Shoemaker JP. (1966) Some ectoparasites from 
West Virginia mammals. Proceedings of the West Virginia 
Academy of Science 38: 37-41. 

Mead RA. (1963) Some aspects of parasitism in skunks of the 
Sacramento Valley of California. American Midland Natural-
ist 70: 164-167.

Morlan HB. (1952) Host relationships and seasonal abundance 
of some southwest Georgia ectoparasites. American Midland 
Naturalist 48: 74-93.

Nelder MP, and Reeves WK. (2005) Ectoparasites of road-
killed vertebrates in northwestern South Carolina, USA. 
Veterinary Parasitology 129: 313-322.

Osborn H. (1896) Insects affecting domestic animals: an ac-
count of the species of importance in North America, with 
mention of related forms occurring on other animals. U.S. 
Department of Agriculture, Division of Entomology, Bulle-
tin No. 5 (new series), 302 pp.

Potkay S. (1970) Diseases of the opossum (Didelphis marsupia-
lis): a review. Laboratory Animal Care 20: 502-511. 

Price RD, Hellenthal RA, Palma RL, Johnson KP, and Clayton 
DH (Editors). (2003) The chewing lice: world checklist and 
biological overview. Illinois Natural History Survey Special 
Publication No. 24, 501 pp.  

Pung OJ, Durden LA, Banks CW, and Jones DN. (1994) Ecto-
parasites of opossums and raccoons in southeastern Geor-
gia. Journal of Medical Entomology 31: 915-919.

Rapp WF, and Gates DB. (1957) A distributional check-list of 
the fleas of Nebraska. Journal of the Kansas Entomological So-
ciety 30: 50-53.

Reeves WK, Durden LA, Ritzi CM, Beckham KR, Super PE, 
and OConnor BM. (2007) Ectoparasites and other ectosym-
biotic arthropods of vertebrates in the Great Smoky Moun-
tains National Park, USA. Zootaxa 1392: 1-68.

Richardson DJ, Durden LA, and Snyder DE. (1994) Ecto-
parasites of the raccoon (Procyon lotor) from north-cen-
tral Arkansas. Journal of the Kansas Entomological Society 67: 
208-212. 

Rockett CL, and Johnston SA. (1988) Ectoparasitic arthropods 
collected from some northern Ohio mammals. Great Lakes 
Entomologist 21: 147-149.

Smit FGAM. (1958) A preliminary note on the occurrence of 
Pulex irritans Linnaeus and Pulex simulans Baker in North 
America. Journal of Parasitology 44: 523-526.

Wells AB, Durden LA, and Smoyer III JH. (2004) Ticks (Acari: 
Ixodidae) parasitizing domestic dogs in southeastern Geor-
gia. Journal of Entomological Science 39: 426-432. 

Whitaker JO, Jr, and Goff R. (1979) Ectoparasites of wild Car-
nivora of Indiana. Journal of Medical Entomology 15: 425-430.

Whitaker JO, Jr., Jones GS, and Goff RJ. (1976) Ectoparasites 
and food habits of the opossum, Didelphis virginiana, in In-
diana. Proceedings of the Indiana Academy of Sciences 86: 
501-507.

Whitaker JO, Jr, Walters BL, Castor LK, Ritzi CM, and Wilson 
N. 2007. Host and distribution lists of mites (Acari), para-
sitic and phoretic, in the hair or on the skin of North Amer-
ican wild mammals north of Mexico: records since 1974. 
Faculty Publications from the Harold W. Manter Labora-
tory of Parasitology. Paper 1. http://digitalcommons.unl.
edu/parasitologyfacpubs/1 

Wilson N, and Durden LA. (2003) Ectoparasites of terrestrial 
vertebrates inhabiting the Georgia Barrier Islands, USA: an 
inventory and preliminary biogeographical analysis. Jour-
nal of Biogeography 30: 1207-1220.


	Ectoparasites of the Virginia opossum (Didelphis virginiana), Raccoon (Procyon lotor), and Striped skunk (Mephitis mephitis) from Keith County, Nebraska
	

	Durden and Richardson TNAS 33 -- Ectoparasites Neb Furbearers.indd

