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Prevalence of Bourbon and Heartland viruses in field collected ticks at an 
environmental field station in St. Louis County, Missouri, USA 
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A B S T R A C T   

Heartland and Bourbon viruses are pathogenic tick-borne viruses putatively transmitted by Amblyomma ameri-
canum, an abundant tick species in Missouri. To assess the prevalence of these viruses in ticks, we collected 2778 
ticks from eight sampling sites at Tyson Research Center, an environmental field station within St. Louis County 
and close to the City of St. Louis, from May - July in 2019 and 2021. Ticks were pooled according to life stage and 
sex, grouped by year and sampling site to create 355 pools and screened by RT-qPCR for Bourbon and Heartland 
viruses. Overall, 14 (3.9%) and 27 (7.6%) of the pools were positive for Bourbon virus and Heartland virus 
respectively. In 2019, 11 and 23 pools were positive for Bourbon and Heartland viruses respectively. These 
positives pools were of males, females and nymphs. In 2021, there were 4 virus positive pools out of which 3 
were positive for both viruses and were comprised of females and nymphs. Five out of the 8 sampling sites were 
positive for at least one virus. This included a site that was positive for both viruses in both years. Detection of 
these viruses in an area close to a relatively large metropolis presents a greater public health threat than pre-
viously thought.   

1. Introduction 

Emerging infectious diseases (EIDs) have become an increasing 
global concern in the twenty-first century; their emergence and spread 
pose a significant threat to global health and economies (Sabin et al., 
2020). From an extensive review of the literature for EID events between 
1940 and 2004, the majority (60.3%) were caused by zoonotic patho-
gens. Remarkably, the second (22.8%) most important category was 
infections caused by vector-borne diseases (Jones et al., 2008). 
Vector-borne infections are an important cause of morbidity and mor-
tality with mosquitoes being responsible for most of the cases world-
wide. In the United States (US) however, ticks are the leading disease 
vector accounting for over 90% of the annual vector-borne cases with 
Lyme disease being the most commonly reported (Eisen et al., 2017; 
Rodino et al., 2020b; Rosenberg et al., 2018). Ticks are blood-sucking 

arthropods that are competent vectors of a wide range of vertebrate 
pathogens including viruses (Rodino et al., 2020a; Tokarz and Lipkin 
2020). Substantial geographic expansions of tick populations have been 
revealed by tick surveys throughout the US, and tick species like the lone 
star tick (Amblyomma americanum) have expanded their range in the US 
in recent decades (Sonenshine 2018; Molaei et al., 2019). This three-host 
tick is predominantly found in wooded areas especially in the presence 
of dense underbrush (Hair Jakie and Dariel Elza, 1970). We and others 
have also shown that habitats with high abundances of exotic invasive 
species such as bush honeysuckle (Lonicera. maacki) have a positive 
correlation to tick abundance (Adalsteinsson et al., 2016; Van Horn 
et al. 2018). A. americanum is distributed from west-central Texas to the 
Atlantic Coast and northward all the way to Maine, a boundary that was 
first reported only a decade ago, indicating an expansion of what was 
previously documented. Adult A. americanum ticks feed on medium and 
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