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7.4 Bluetongue in Livestock
A warming climate can impact livestock directly by causing heat stress and indirectly by 

affecting vector­borne disease occurrence (IPCC, 2022). Bluetongue (BT) is a vector­

borne viral disease of sheep, goats and cattle transmitted by biting midges of the 

arthropod genus Culicoides. BT infections cause high morbidity and mortality, primarily 

in sheep, but can cause illness of varying severity and reduced productivity in cattle, 

including decreases of milk production. Disease outbreaks can also influence 

international trade, movement of livestock, animal production and welfare, and can have 

major economic consequences; for example, in Ontario, Canada the detection of 

infected cattle in 2015 caused the immediate suspension of exports of live animals, 

semen, and embryos, valued at nearly 300 million Canadian dollars (Mann, 2015). US 

livestock industries’ losses due to trade restrictions and testing for BT have been 

estimated between $125 and $144 million annually (USDA, 1999; Hoar, 2003; 

Tabachnick, 2020). In the United States, BT’s greatest economic impact has historically 

been the cattle industry because it is larger than the domestic sheep industry and more 

affected by international trade restrictions (Bailey, 2014), although cases of infected 

sheep in California have also been reported (Gamsjäger and Chigerwe, 2024; Pérez et 

al., 2023). 

Bluetongue occurs globally and is common throughout California with the highest and  

most consistent activity in the Central Valley, including both the Sacramento Valley and 

the San Joaquin Valley (Mayo et al., 2016; Moeller, 2016). The virus is maintained in 

areas where the climatic conditions allow the vector to survive over winter, and 

generally occurrence of BT parallels vector activity – increasing during periods of warm 

temperature and rainfall and subsiding in colder weather (WOAH, 2026). Although BT is 

endemic in the US, climate change may alter the transmission of this and other similar 

arthropod­borne viruses, increasing risks to both domestic and wild ruminants.

As discussed above, insects are sensitive to changes in temperature, suggesting they 

are likely to respond to climate change. Warming temperatures can alter the distribution 

of vectors and accelerate disease transmission (see the Vector-borne diseases 

chapter). BT incidents have expanded northward and persisted in Europe and Canada 
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and have extended farther south than the traditional range into Victoria, Australia. In the 

United States, eleven previously non-endemic serotypes of BT virus have been 

detected since 1999 (serotypes are groups within a single species of microorganisms, 

such as bacteria or viruses, which share distinctive surface structures) (Mellor et al., 

2008; Jimenez-Clavero, 2012; Maclachlan et al., 2018). Some of these non-endemic 

serotypes are being detected farther away from the southeastern United States where 

they are usually confined, suggesting increase in distribution and potential for 

persistence (Schirtzinger et al., 2018). Researchers suggest the Culicoides vector is 

especially responsive to climate change (Purse et al., 2005 and 2008). In general, warm 

temperatures enhance the recruitment, development, activity and survival rates of 

Culicoides vectors. Scientists expect increases in temperature (particularly at night-time 

and in winter) as well as increased precipitation in dry areas, to expand the 

geographical and seasonal incidence of BT virus transmission. Investigators modeling 

the distribution of Culicoides in North America using future climate scenarios predict 

northward expansion of the vector beyond its current range in the northern United 

States and southern Canada, with increased risk of Culicoides-borne disease over the 

next several decades, particularly at the US-Canada border (Zuliani et al., 2015). The 

northward expansion of BT outbreaks in Europe in recent decades has been examined 

with climate-driven models that show increasing temperatures may explain aspects of 

this expansion (Guis et al., 2012) and predict a trend of increasing risk globally using 

future climate scenarios (Samy and Peterson, 2016). However, BT incidence is 

influenced by many factors, including vector ecology and transmission cycles, water 

availability, land use, and agricultural management, which hampers the ability to link 

climate change with disease outcome.

Research has continued on the ecology of the vector, and what climatic, environmental, 

and anthropogenic factors may affect disease transmission in California and in 

North America (Mayo et al., 2016 and 2020). A 3-year study (2018-2021) in a southern 

California dairy region found that the BT vector did not die off or go dormant during 

winter months, but that active adult host-seeking midges as well as developing stages 

were present and captured regularly on warmer days (Zhang and Gerry, 2023). These 

findings support that persistence of the bluetongue virus in the region through winter 
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can occur via continuous low-level transmission between Culicoides sonorensis and 

cattle hosts, and that warming temperatures could increase the risk of disease 

occurrence or spread throughout the year. This information will support direct risk 

assessment and targeted surveillance for presence of the virus, as well as potential 

mitigation strategies. Bluetongue occurrence in livestock is currently reportable to and 

monitored by the California Department of Food and Agriculture’s Animal Health 

Branch.
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