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Abstract 
Worldwide, wild birds play a vital role in the dispersal of ticks that harbour tick-borne pathogens, 
including Borrelia burgdorferi, the Lyme disease bacterium. Using PCR testing, we found 124 (31%) 
of 405 ticks (4 species), which were collected from 21 species of birds in far-western Canada, to be 
infected with B. burgdorferi. Transstadial transmission of B. burgdorferi occurred from larva to 
nymph, plus nymph to adult, in the avian coastal tick, Ixodes auritulus, collected from songbirds in 
British Columbia (B.C). Collectively, all 3 motile life stages (larva, nymph, adult) of this tick had an 
infection prevalence of 31% for B. burgdorferi, which suggests vector competency. A Pacific Wren 
was highly infested with I. auritulus immatures, and 20 (44%) of 45 ticks (2 nymphs, 43 larvae) 
were infected with B. burgdorferi. This heavy infestation shows the high potential to initiate a new 
population of ticks and to disseminate Lyme spirochetes. Epidemiologically, B. burgdorferi-in- 
fected I. auritulus larvae collected from the Spotted Towhee, Swainson’s Thrush, Pacific Wren, and 
Fox Sparrow suggest that these avian hosts act as reservoirs for B. burgdorferi. In this study, the 
western blacklegged tick, Ixodes pacificus, and Ixodes spinipalpis played a limited role in the enzo-
otic transmission cycle of B. burgdorferi along coastal B.C. We document the first record of I. 
spinipalpis on a bird in Alberta. Because songbirds widely disperse Lyme disease vector ticks, 
primary health providers and the general public must be vigilant that outdoors people may be 
bitten by B. burgdorferi-infected ticks throughout far-western Canada. 
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1. Introduction 
Worldwide, Lyme disease (Lyme borreliosis) is present in more than 80 countries, and the causative agent in-
fects a wide diversity of vertebrates, including wild birds. In the United States of America, this debilitating dis-
ease has been estimated to cost $1.3 billion annually [1]. 

Passerine birds (order: Passeriformes), commonly called songbirds, are hosts for certain hard-bodied ticks 
(Ixodida: Ixodidae) that carry pathogenic microorganisms. These blood-sucking ectoparasites carry a wide group 
of tick-borne pathogens, including the Lyme disease bacterium, Borrelia burgdorferi sensu lato (s.l.) Johnson, 
Schmidt, Hyde, Steigerwalt & Brenner (hence B. burgdorferi) [2]. Previously, tick researchers reported the 
avian coastal tick, Ixodes auritulus Newmann; the mouse tick, Ixodes muris Bishopp and Smith; the western 
blacklegged tick, Ixodes pacificus Cooley & Kohls; and Ixodes spinipalpis Hadwen & Nuttall, as ectoparasites 
of passerines in British Columbia [3] [4]. In Alberta, Scott et al. [4] [5] reported Ixodes scapularis Say, the pri-
mary vector of B. burgdorferi east of the Rocky Mountains, on migratory songbirds and, likewise, I. pacificus 
immatures on Neotropical migrants [3]. Of note, Gregson [6] reported I. auritulus, I. pacificus, and I. spinipalpis 
in far-western Canada and, of these, I. auritulus and I. spinipalpis were recorded on passerines. 

Wild birds are capable of transporting ticks long distances during migratory flight. These tick-infested mi-
grants are normally moving from winter grounds to breeding ranges and vice versa. Migratory birds carry at-
tached ticks hundreds of kilometres within and between continents [3] [4] [7]-[11]. Similarly, both Neotropical 
passerines and seabirds can transport Lyme disease vector ticks during transhemispheric flight [12] [13]. Ulti-
mately, certain rapid flyers can disperse replete ticks over wide biogeographical distribution ranges. Resident 
and migratory passerines can establish new foci of ticks and spirochetes [3]-[5] [14]-[16]; thus, exposing people 
and domestic animals that would otherwise not encounter spirochete-infected ticks. During breeding, nesting 
and fledging periods, wild birds serve as maintenance hosts for certain ticks [16] [17]. 

Ixodes auritulus, which is found exclusively on birds [18], is native along many seacoasts worldwide, includ-
ing the Western Hemisphere, Antarctica, Australia, New Zealand, and islands south of Africa [19]-[21]. Even 
though I. auritulus does not bite humans, it parasitizes members of at least 8 bird orders globally [21], including 
Galliformes, Falconiformes, and Passeriformes in Canada [4] [22]. 

In North America, Ixodes muris parasitizes domestic and wildlife animals, such as mice, shrews, rats, and 
several species of birds [18]. Previously, all 3 motile life stages have been collected from passerines in several 
provinces across Canada [3] [4] [6]. 

Ixodes pacificus has a geographic range from southwestern Canada to northern Mexico (i.e., Baja California) 
[3] [18] [23]. In California, Castro and Wright [24] documented I. pacificus on 108 different species of verte-
brates and, of these hosts, larvae and nymphs were on 38 bird species. 

Ixodes spinipalpis is a nidicolous tick in semiarid regions, and has a host range from southwestern Canada to 
Texas [4] [18]. Vertebrate hosts include rodents [25] [26], lagomorphs [27], and passerine birds [4] [6]. In addi-
tion, I. spinipalpis has been reported parasitizing mammalian hosts in Alberta, but not previously on birds [6] 
[28] [29]. These tick collections in Alberta were made on the east face of the Rockies and near the southern 
fringe of the province bordering Montana. 

The present study was designed to determine: 1) the infection prevalence of B. burgdorferi in bird-feeding 
ticks and 2) pinpoint passerine species that are most heavily involved in tick infestations and enzootic mainte-
nance of Lyme disease spirochetes. 

2. Materials and Methods 
2.1. Tick Collection 
Ticks were collected from wild-caught songbirds at various times of the year at 9 locations from Alberta and 
British Columbia, 2010-2012 (Figure 1). The majority of ticks were collected by bird banders using mist-nets, 
but ticks were also collected by wildlife rehabilitators from injured birds, such as automobile strikes and window 
strikes. Live ticks were put in round-bottom, 8.5 mL polypropylene tubes (15.7 × 75 mm) with labels listing of 
background information. A 7-mm hole was drilled in the polyethylene, push caps (15.7 mm diameter) for venti-
lation. Tulle netting was inserted inside the cap to prevent ticks from escaping. Tubes with field-collected ticks 
were then placed in a self-sealing, double-zipper, plastic bag with a slightly moistened paper towel. Ticks were 
sent directly by express mail to the laboratory (JDS) for morphological identification. Taxonomic keys were  
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Figure 1. Map of Alberta and British Columbia showing tick collection sites: 1. Cypress Hills Interprovincial Park, Alberta, 
49˚34'31''N, 110˚00'21''W; 2. Revelstoke, British Columbia, 50˚59'53''N, 118˚11'44''W; 3. Peddar Bay, Vancouver Island, 
B.C. (Victoria), 48˚20'58''N, 123˚34'40''W; 4. Witty Lagoon, Metchosin, Vancouver Isl., B.C., 48˚23'2''N, 123˚30'58''W 
(Victoria); 5. Metchosin, Vancouver Isl., B.C., 48˚22'55''N, 123˚32'16''W (Victoria); 6. Rocky Point Bird Observatory, 
Rocky Point, Vancouver Island, B.C., 48˚19'42''N, 123˚34'18''W (Victoria); 7. Maltby Lake, Saanich Peninsula, Vancouver 
Island, B.C., 48˚19'10''N, 123˚32'36''W (Victoria); 8. Saanich, Vancouver Isl., B.C., 48˚29'02''N, 123˚22'52''W; 9. Campbell 
River, Vancouver Isl., B.C., 50˚01'28''N, 125˚14'51''W. Mailing addresses are listed in parentheses.                              
 
also employed [18] [30]. Damaged and dead ticks were put directly in 2 mL micro tubes containing 94% ethyl 
alcohol. 

2.2. Spirochete Detection 
Dead ticks were directly tested using DNA extraction and polymerase chain reaction (PCR) analysis, whereas live 
ticks were cultured in Barbour-Stoenner-Kelly (BSK) medium and, subsequently, underwent DNA extraction and 
PCR amplification. The detailed PCR protocol that we used, including primers, and its accuracy in detecting B. 
burgdorferi in live, dried, and alcohol preserved specimens, was thoroughly described by Persing et al. [31] [32] 
with in-house modifications [22]. With respect to culturing, B. burgdorferi spirochetes were isolated from 4 ticks. 

2.3. Voucher Specimens 
The I. spinipalpis specimen (10-5A7), which was collected from a White-crowned Sparrow at Cypress Hills In-
terprovincial Park, Alberta, was deposited in the Biodiversity Institute of Ontario (University of Guelph, Guelph, 
Ontario, Canada) with accession number BIO-12-120. 

3. Results 
A total of 405 Ixodes ticks consisting of 4 species were collected from 21 bird species by bird banders and wild-
life rehabilitators in Alberta and British Columbia (B.C.), Canada (Table 1; Figure 1). Along the coast, 388 I. 
auritulus (37 females, 193 nymphs, 158 larvae) were collected from passerines. The earliest collection of I. au-
ritulus was 17 February and the latest was 8 November. Of note, these I. auritulus collections indicate that this 
tick species has host-seeking activities year-round. In southwestern British Columbia, five I. pacificus (4 
nymphs, 1 larva) were recorded. In Alberta and B.C., eleven I. spinipalpis (6 nymphs, 5 larvae) were detached. 
A single I. muris female was collected in southcentral B.C. 
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Table 1. Detection of Borrelia burgdorferi in Ixodes ticks collected from wild-caught songbirds in far-western Canada, 
2010-2012.                                                                                                 

No. of ticks positive/No. of ticks tested (%) 

 Ixodes auritulus I. muris I. pacificus I. spinipalpis  

Bird species L N F F L N L N Infection prevalence 
(%) 

Spotted Towhee 
Pipilo maniculatus Swainson 2/2 6/16 1/1 0/0 0/0 0/3 0/1 1/1 10/24 (42) 

Swainson’s Thrush 
Catharus ustulatus Nuttall 

1/2 
 24/36 1/8 0/0 0/0 0/0 0/0 0/0 26/46 (57) 

Song Sparrow 
Melospiza melodia (Wilson) 0/1 9/29 0/1 0/0 0/0 0/0 0/1 0/4 9/36 (25) 

House Wren 
Troglodytes aedon Vieillot 0/0 0/0 2/2 0/0 0/0 0/1 0/1 0/0 2/4 (50) 

American Robin 
Turdus migratorius L. 0/0 0/0 0/5 0/0 0/0 0/0 0/0 0/0 0/5 (0) 

Bewick’s Wren 
Thryomanes bewickii (Audubon) 0/0 1/2 0/1 0/0 0/0 0/0 0/0 1/1 2/4 (50) 

Pacific Wren 
Troglodytes pacificus S.F. Baird 19/43 1/3 2/4 0/0 0/0 0/0 0/0 0/0 22/50 (50) 

Wilson’s Warbler 
Wilsonia pusilla (Wilson) 0/2 1/2 0/0 0/0 0/0 0/0 0/0 0/0 1/4 (25) 

Common Yellowthroat 
Geothlypis trichas (L.) 0/0 0/4 0/1 0/1 0/0 0/0 0/0 0/0 0/5 (0) 

Savannah Sparrow 
Passerculus sandwichensis (Gmelin) 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/0 0/1 (0) 

Lincoln’s Sparrow 
Melospiza lincolnii (Audubon) 0/0 4/5 0/0 0/0 0/0 0/0 0/0 0/0 4/5 (80) 

Fox Sparrow 
Passerella iliaca (Merrem) 23/97 19/82 2/4 0/0 0/0 0/0 0/0 0/0 44/183 (24) 

Golden-crowned Sparrow 
Zonotrichia atricapilla (Gmelin) 0/0 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/1 (0) 

Brown-headed Cowbird 
Molothrus ater (Boddaert) 0/0 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/1 (0) 

Puget Sound White-crowned Sparrow 
Zonotrichia leucophrys 

pugetensis (Forster) 
0/0 0/2 0/0 0/0 0/0 0/0 1/2 0/0 1/5 (20) 

Oregon Junco 
Junco hyemalis oreganus (L.) 0/0 1/3 1/2 0/0 0/0 0/0 0/0 0/0 2/5 (40) 

Hermit Thrush 
Catharus guttatus (Pallas) 0/11 0/3 1/1 0/0 0/0 0/0 0/0 0/0 1/15 (7) 

White-throated Sparrow 
Zonotrichia albicollis (Gmelin) 0/0 0/3 0/2 0/0 0/0 0/0 0/0 0/0 0/5 (0) 

Orange-crowned Warbler 
Vermivora celata (Say) 0/0 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/1 (0) 

Chipping Sparrow 
Spizella passerina (Bechstein) 0/0 0/1 0/1 0/0 0/1 0/0 0/0 0/0 0/3 (0) 

MacGillivray’s Warbler 
Oporornis tolmiei (Townsend) 0/0 0/1 0/0 0/0 0/0 0/0 0/0 0/0 0/1 (0) 

Totals 45/158 66/193 10/37 0/1 0/1 0/4 1/5 2/6 124/405 (31) 

L, larva (e); N, nymph (s); F, female (s). 
 

Using PCR amplification, 124 (31%) of 405 tested ticks were infected with B. burgdorferi. As well, 121 (31%) 
of 388 I. auritulus (females, nymphs, larvae) were infected. These numbers clearly show that wild birds are dis-
persing ticks and the human pathogen, B. burgdorferi, in the Canadian Far-West. 
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New host records in Canada include: 1) I. auritulus (nymph; B. burgdorferi-positive) on a Bewick’s Wren, 2) 
I. pacificus (larva; molted after 36 d) on an Orange-crowned Warbler, and 3) I. spinipalpis (larva; molted after 
44 d) on a Puget Sound White-crowned Sparrow. A fully engorged I. auritulus nymph was collected from a Fox 
Sparrow on 8 November 2012, and constitutes the latest date in the bird banding season that we have collected 
this tick species. DNA sequencing was not conducted on any of the four B. burgdorferi isolates. 

4. Discussion 
Our findings highlight four Ixodes species that are dispersed by passerine birds in far-western Canada. Along the 
West Coast, all 3 motile life stages of I. auritulus were well represented and the predominant tick species on 
residential and migratory songbirds. Notably, some of the passerines with attached B. burgdorferi-infected lar-
vae are candidates for reservoir competency. In Alberta, we documented for the first time I. spinipalpis on birds 
east of the Rockies. Each of the 4 Ixodes species in our study is involved in the enzootic transmission cycle of B. 
burgdorferi. 

4.1. Ixodes spinipalpis on Songbirds in Alberta 
The collection of a fully engorged I. spinipalpis nymph from a White-crowned Sparrow, Zonotrichia leucophrys 
(Forster) at Cypress Hills Interprovincial Park, Elkwater Lake, Alberta on 15 May 2010 constitutes the first re-
cord of this tick species on an avian host in this province. The nymph molted to a female in 60 d, and represents 
the northernmost reported recovery of I. spinipalpis on a songbird in North America. 

In addition, 2 fully engorged I. spinipalpis larvae were collected from a House Wren, Troglodytes aedon 
(Viellot) on 9 June 2010 at the same location; these larvae molted to nymphs in 32 d and 33 d, respectively. One 
of these ticks was tested for B. burgdorferi, and it was negative. 

Previously, I. scapularis immatures were reported in Alberta [3] [5] and, likewise, I. pacificus nymphs were 
reported in this province [33]. There are at least 3 species of Lyme disease vector ticks in Alberta carried and 
dispersed by wild birds. 

Also, I. spinipalpis immatures were previously collected from mammalian hosts on the east face of the Rocky 
Mountains and on the southern fringe of Alberta bordering Montana, USA [6] [28] [29]. 

4.2. Transstadial Transmission of B. burgdorferi in I. auritulus 
The successful passage of viable B. burgdorferi during the larva-nymph and nymph-adult molts suggest vector 
competence of I. auritulus. In the present study, we document new reports of transstadial transmission of B. 
burgdorferi in I. auritulus (Table 2). Even though we experienced difficulty in culturing B. burgdorferi, we 
successfully obtained a live culture from a specimen that had molted from a nymph to an adult. We are aware of 
at least 4 genotypes/genospecies of B. burgdorferi in British Columbia [3], and each of these variant genotypes 
produced live cultures. Previously, vector competency for B. burgdorferi has been experimentally established 
for 12 tick species [34]. Scott et al. [4] provide initial evidence of transstadial transmission of B. burgdorferi in 
the larva-nymph molt of I. auritulus but not in the nymph-adult molt. Although I. auritulus does not bite humans, 
this tick species helps to maintain borrelial spirochetes in the enzootic transmission cycles along coastal British 
Columbia. 

4.3. Heavy Infestations of I. auritulus on Songbirds 
In this study, we recorded heavy infestations of I. auritulus on certain songbirds during October. Most notably, 
we recovered 45 I. auritulus (2 nymphs, 43 larvae) from a Pacific Wren on 11 October 2010 at Rocky Point, 
B.C. and, of these ticks, 20 (1 nymph, 19 larvae) were positive for B. burgdorferi. In addition, 42 I. auritulus (4 
nymphs, 38 larvae) were collected from a Fox Sparrow on 7 October 2010 at the same location; 18 of these ticks 
(2 nymphs, 16 larvae) were positive for B. burgdorferi. Because larvae were infected with B. burgdorferi in both 
cases, these infestations strongly suggest that these passerines are reservoir-competent hosts. Based on the close 
proximity to the state of Washington, USA, migratory songbirds could act as cross-border carriers of Lyme dis-
ease vector ticks, especially during southward fall migration. Collectively, I. auritulus is one of at least 4 con-
generic species of ticks parasitizing wild birds in B.C. Epidemiologically, these resident and migratory birds 
could easily initiate new Lyme disease foci. 
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Table 2. Transstadial transmission of Borrelia burgdorferi in fully engorged Ixodes auritulus ticks collected from songbirds 
on Vancouver Island, British Columbia.                                                                        

Tick ID. No. Bird species Date ticks collected Life Stage 
pre-molt post-molt Days to molt Presence of B. burgdorferi 

Larva-nymph molt      

12-5A126B Fox Sparrow 15 Oct 2012 Larva—nymph 57 Amplicon 

12-5A130A Spotted Towhee 17 Oct 2012 Larva—nymph 52 Amplicon 

Nymph-adult molt      

10-5A46 Bewick’s Wren 24 Aug 2012 Nymph—female 49 Live culture 

11-5A62B Lincoln’sSparrow 11 Sep 2012 Nymph—female 47 Amplicon 

11-5A62C same host 11 Sep 2012 Nymph—female 47 Amplicon 

11-5A62D same host 11 Sep 2012 Nymph—male 43 Amplicon 

11-5A64 Swainson’s Thrush 14 Sep 2012 Nymph—male 48 Amplicon 

11-5A70A Fox Sparrow 06 Oct 2012 Nymph—male 54 Amplicon 

11-5A70B same host 06 Oct 2012 Nymph—male 53 Amplicon 

12-5A82 Swainson’s Thrush 11 Sep 2012 Nymph—female 55 Amplicon 

12-5A142 Fox Sparrow 08 Nov 2012 Nymph—male 43 Amplicon 

 
High tick infestations can occur when ground-foraging songbirds transect a microhabitat where gravid fe-

males lay their eggs. Wild birds eat ticks [8] [35]. These avifauna can be highly parasitized by newly hatched 
larvae while the bird eats the spent female. Of ecological significance, new larvae begin questing within a few 
days after the gravid female dies. This phenomenon can aid the success of larvae finding a host quickly. The 
dead female tick has a fat morsel in the posterior section of the idiosoma that provides a nutritious energy source 
for wild birds and small mammals. 

In addition, because I. auritulus only parasitizes birds, the presence of Lyme disease spirochetes in all 3 life 
stages of I. auritulus indicates that a large mammal, such as a Sitka black-tailed deer, Odocoileus hemionus sit-
kensis (Rafinesque), is not required to perpetuate B. burgdorferi in this enzootic transmission cycle. In essence, I. 
auritulus is an exemplar of a single tick species that can perpetuate B. burgdorferi. 

Our findings are consistent with other tick studies that show that songbirds have the capability to initiate new 
tick populations in distant locations [14]-[16]. The circumglobal distribution of I. auritulus highly supports the 
fact that wild birds can initiate new tick populations in both the Northern and Southern Hemispheres [12] [19] 
[21]. 

4.4. Seasonal Occurrence of I. pacificus and I. spinipalpis 
The relative number of I. pacificus and I. spinipalpis immatures was low because our sampling effort was 
mainly conducted during the post-fledging and autumn migration (mid-August to early November). In the west-
ern coastal bioregion, the peak questing activity for I. pacificus larvae is mid-summer, whereas, for nymphs, it is 
during the period of mid-April to mid-June. For I. spinipalpis immatures, larvae are active from April to Sep-
tember, while nymphs have host-seeking activity mainly from April to October [27] [36]. We were unable to get 
good representation of I. pacificus and I. spinipalpis immatures because there were no bird banding activities 
during the spring and early summer. 

4.5. Absence of B. burgdorferi in I. pacificus Immatures 
The lack of B. burgdorferi infection in larval and nymphal I. pacificus in this study could be due to a number of 
ecological factors. The absence of B. burgdorferi in I. pacificus larvae substantiates the fact that this tick species 
does not exhibit transovarial transmission, and does not support the transfer of B. burgdorferi from gravid fe-
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males to larval offspring and, therefore, unfed larvae are typically devoid of spirochetal infection [37]. The 
non-infected I. pacificus nymphs indicate that the host birds were non-spirochetemic. As larvae, these I. pacifi-
cus immatures may have fed on spirochete-free hosts, such as the northern alligator lizard, Elgaria coerulea 
principis Baird, which is indigenous in the area. The blood of the western fence lizard, Sceloporous occidentialis 
Baird & Girard, is noted for having a borreliacidal effect on I. pacificus immatures; a protein in its blood kills B. 
burgdorferi [38]. Since northern alligator lizards may also have a zooprophylactic effect on Lyme disease spi-
rochetes in I. pacificus immatures, we suggest that a decrease in B. burgdorferi infection prevalence would be 
anticipated throughout the southwestern British Columbia region. 

4.6. Ixodes muris on Songbirds 
A single I. muris female was collected from a Common Yellowthroat, Geothlypis trichas (L.), on 11 August 
2010 at Revelstoke, B.C., and it tested negative for B. burgdorferi. Previously, I. muris specimens were col-
lected from passerines in British Columbia and, in 2008 [4], another female was collected from a different 
Common Yellowthroat at this same locality (Figure 2). Scott et al. [3] documented a B. burgdorferi-infected I. 
muris, which was collected from a White-throated Sparrow, Zonotrichia albicollis (Gmelin) at Amherst, Nova 
Scotia. Based on experimental studies with deer mice, Peromyscus maniculatus Wagner, which are indigenous 
across Canada, Dolan et al. [39] found that I. muris has vector competence for B. burgdorferi. Not only does I. 
muris exhibit vector competence, but this tick species also may have the potential to transmit Lyme disease spi-
rochetes to various vertebrate hosts, including wild birds, dogs, cats, and humans (Scott, J.D., unpublished data). 

4.7. Songbirds as Reservoirs of B. burgdorferi 
The presence of B. burgdorferi in larval ticks collected from songbirds exemplifies the fact that certain birds are res-
ervoirs for spirochetes. Using uninfected xenodiagnostic larvae, Richter et al. [40] demonstrated that the American 
Robin, Turdus migratorius L. is a competent reservoir for B. burgdorferi. In our study, several B. burgdor-
feri-infected I. auritulus larvae were collected from 4 bird species, namely, Fox Sparrow, Pacific Wren, Spotted 
Towhee, and Swainson’s Thrush. As well, a B. burgdorferi-positive I. spinipalpis larva was collected from a 
Puget Sound White-crowned Sparrow. Based on our study and previous studies, certain birds demonstrate res-
ervoir competence: Swainson’s Thrush [3] [4] [41]-[43] and; likewise, Fox Sparrow [33]. In fact, the latter bird 
parasitism is the first documentation of a B. burgdorferi-infected larva on a bird in far-western North America. 
Because these B. burgdorferi-infected larvae had not taken a previous blood meal, we suggest that these passer-
ines are valid candidates for reservoir competency. Not only does I. pacificus bite and transmit B. burgdorferi to 
humans [44], I. spinipalpis also bites humans [25] [45] and, as a Lyme disease vector tick, it could trans- 
 

 
Figure 2. A male Common Yellowthroat parasitized by nymphal Ixodes ticks. 
Photo credit: Simon Duval.                                              
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mit borreliae to humans. 
Across Canada, songbirds play a significant role in the epidemiology of Lyme disease. In central and eastern 

Canada, Scott and Durden [46] report that 35% of the Ixodes scapularis nymphs are infected with B. burgdorferi. 
On the West Coast, our Canadian study shows that 31% of I. auritulus ticks are infected with B. burgdorferi. 
Pointedly, many songbirds-transported ticks perpetuate the spread of Lyme disease. 

In conclusion, resident and migratory songbirds are disseminators of borreliae. The present study provides 
additional evidence to show that all 3 motile stages of I. auritulus play a vital role in maintaining B. burgdorferi 
in the environment along the Pacific Coast. When B. burgdorferi-infected I. auritulus larvae and nymphs trans-
mit spirochetes to Canadian songbirds, these avian hosts can transmit spirochetal infection to I. muris, I. pacifi-
cus and I. spinipalpis, which could act as bridge vectors and later bite humans. Passerines have the ability to 
quickly and easily move ticks and tick-associated pathogens long distances to new foci and, at the same time, act 
as reservoirs of B. burgdorferi. Most significantly, cohabitation of I. auritulus, I. muris, I. pacificus, and I. 
spinipalpis increase the public health risk of contracting Lyme disease along Canada’s Pacific Coast. 
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