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Summary 
Bluetongue re-emerged in Norway in September 2024, the first outbreak since 2009. By the end of the 2024 
vector season, 268 dairy herds in Southern Norway tested posi�ve for an�bodies against bluetongue virus in bulk 
milk samples. Vector ac�vity was recorded in Southern Norway un�l mid-November. 

Introduc�on 
Bluetongue is an infec�ous, non-contagious disease caused by bluetongue virus (BTV), a member of the genus 
Orbivirus. At least 27 serotypes have been iden�fied (BTV 1-27). The virus is insect-borne and primarily 
transmited by bi�ng midges of the Culicoides genus. Bluetongue virus infects domes�c and wild ruminants, such 
as catle, sheep, goats, llamas, alpacas, and deer. Clinical presenta�on varies by species: catle typically show 
mild or no symptoms, while sheep are more likely to develop severe or fatal disease. Symptoms may include 
fever, lethargy, loss of appe�te, swelling of the head and ears, ulcers on the mouth and nasal mucosa, and 
inflamma�on of the hooves that can lead to lameness. The disease can also cause abor�on or foetal 
malforma�ons (1). 
 
Transmission begins when midges feed on viraemic animals and become infected. The virus then replicates in the 
midge’s salivary glands, a process influenced by ambient temperature. Once replica�on is complete, BTV can be 
transmited to new vertebrate hosts. Due to the dependence on temperature and midge ac�vity, infec�on has a 
seasonal occurrence (1). Bluetongue is classified as a List 1 disease in Norway and under disease categories C, D, 
and E within the EU. The disease is also listed by the World Organisa�on for Animal Health (WOAH). 
 
In 2006, an outbreak of bluetongue caused by serotype 8 (BTV 8) started in the Netherlands and spread to 
several Northern European countries during the following years. As a result, Norway implemented a bulk milk 
surveillance programme in 2008. Four catle herds in Southern Norway were seroposi�ve for BTV 8 in early 2009, 
but no further cases were detected. A�er two years of intensive monitoring, Norway was considered free of 
bluetongue. Since then, the surveillance programme for BTV has been a less comprehensive programme, mainly 
based on rou�ne bulk milk tes�ng (2-5). 
 
In autumn 2023, a new bluetongue outbreak caused by BTV 3 emerged in the Netherlands and spread to 
Belgium, Germany, and the United Kingdom. By summer 2024, BTV 3 cases were rising across Northern Europe, 
with confirmed cases in Denmark by August 2024. On 6 September 2024, BTV 3 was confirmed in a sheep flock in 
Kris�ansand, Norway, following reports of clinical signs and sudden deaths. This marked the first case of 
bluetongue in Norway since 2009. Soon a�er, cases were also confirmed in Sweden, spreading along the west 
coast toward the Norwegian border (6).  
 
Other BTV serotypes have also been iden�fied in Europe during this outbreak period. Around the same �me as 
the spread of BTV 3, a more virulent strain of BTV 8 appeared in France. Addi�onally, in October 2024, the 
Netherlands reported the detec�on of BTV 12, a serotype not previously found in Europe (6).  
 
During the BTV 3 outbreak in Norway, The Norwegian Food Safety Authority (NFSA) worked closely with the 
Norwegian Veterinary Ins�tute (NVI) and the livestock industry to prevent further spread between sheep, catle, 
and other ruminants. Measures included establishing movement control zones with mandatory tes�ng for 
certain categories of catle and sheep, and op�onal vaccina�on. The livestock industry also introduced addi�onal 
tes�ng requirements for movement of catle. 
 
Following the BTV 3 outbreak, the surveillance programme was expanded to include broader bulk milk screening 
for BTV an�bodies in dairy herds compared to earlier years and the addi�on of vector surveillance, both 
conducted in Southern Norway. The NFSA is responsible for implemen�ng the surveillance programme for 
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bluetongue. The NVI is responsible for planning the programme, collec�ng the bulk milk samples from dairies, 
performing the analyses, and repor�ng results. Addi�onally, the NVI manages the collec�on and analysis of 
midge samples. 

Aim 
The original aim of the surveillance programme was to document freedom from bluetongue virus (BTV). 
However, following the virus’ introduc�on into Norway in September 2024, the aim was to assess the prevalence 
of dairy herds in Southern Norway posi�ve for an�bodies against BTV.  
 
The vector surveillance aimed to iden�fy the presence of poten�al BTV vector species and to monitor vector 
ac�vity, indicated by the presence of parous (blood-fed) female Culicoides species. 

Materials and methods 
Bulk milk surveillance 

Herds and sampling 
The target popula�on of the surveillance programme were all dairy catle herds in Southern Norway that were in 
areas considered at risk of bluetongue introduc�on.  
 
In September, approximately one month a�er the introduc�on of BTV 3 into Norway, dairy herds located in the 
coun�es Øs�old, Akershus, Buskerud, Ves�old, Telemark, and Agder, and a subset of dairy herds from Rogaland 
county, were selected for bulk milk sampling (Table 1). Most herds were from coastal municipali�es. 
 
In November, a�er the end of the vector season, all dairy herds were selected from Øs�old, Akershus, Oslo, 
Buskerud, Ves�old, Telemark, Agder, and Rogaland coun�es, in addi�on to all dairy herds from the southernmost 
municipali�es of Vestland and Innlandet coun�es (Table 1).  
 
In case of duplicate samples from the same herd, all samples were tested. Herds with conflic�ng results between 
duplicates (n=4) were excluded. In addi�on, one herd was excluded because it was not located in the selected 
study area. 
 
Table1 presents the number of dairy herds per county, and the number of herds selected for surveillance in 
September and November 2024. 
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Table 1. Number of dairy herds in selected coun�es and number of herds selected in the bluetongue surveillance programme in 
Norway, 2024. 

County No. of dairy herds* 
No. of dairy herds 
selected in 
September 

No. of dairy herds 
selected in 
November** 

Øs�old 99 97 99 

Akershus 102 45 102 

Oslo 2 - 2 

Innlandet 1 177 - 97 

Buskerud 136 14 133 

Ves�old 49 45 44 

Telemark 70 19 70 

Agder 258 243 257 

Rogaland 995 300 1002 

Vestland 937 - 147 

Total 3 825 763 1 953 
*Based on data from the Register of produc�on subsidies as of 1st of March 2024.  
**Number of herds selected may exceed the number of dairy herds that applied for produc�on subsidies, due to data extrac�on at different �me 
points. 

 

Laboratory methods 
Bulk milk samples were tested for an�bodies against bluetongue virus (BTV), using a commercial indirect 
enzyme-linked immunosorbent assay (ELISA), ID Screen® Blue Tongue Milk Indirect (IDvet, Grabels, France), 
according to the manufacturer’s instruc�ons (7). Samples with doub�ul or seroposi�ve results were re-tested in 
duplicate using the same method. Doub�ul samples that remained doub�ul a�er retes�ng were concluded as 
nega�ve herds.  
 
In cases where herds were followed up by tes�ng of individual animals, blood samples from lacta�ng dairy cows 
were tested with the ID Screen® Bluetongue Compe��on ELISA (IDvet, Grabels, France). 

Vector surveillance 

Sample collec�on 
Vector surveillance started in late autumn 2024, following the introduc�on of bluetongue into Norway. Trapping 
started in October 2024 and ended in December 2024. Onderstepoort blacklight suc�on traps were used for 
collec�on of the midges. The traps were located at farms close to the towns or villages Søgne, Konsmo, 
Skoppum, Vigrestad, Rykene, and Sandnes, along the Norwegian southern coast. The farmers were responsible 
for capturing and submi�ng the samples to the laboratory. From one of the traps, we received only one sample. 
The traps were to be placed in close proximity to farm animals and to be ac�ve for a 24 hour period, once a week 
in the designated sampling periods. A�er collec�ng the sample from the trap, the catch was transferred to a 
container with ethanol and shipped to the laboratory.  
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Figure 1. Blood feeding Culicoides female.  (Foto: Inger Sofie Hamnes, Veterinærins�tutet) 

Laboratory methods 
The samples collected were examined using a stereomicroscope. All the Culicoides in the samples were isolated, 
and the female Culicoides were examined using morphological criteria to designate the midges into the following 
categories: blood-fed/parous; ≥ 5/< 5/not detected in sample, bad morphology (blood-fed status not possible to 
determine), and presence of midges belonging to Culicoides obsoletus complex and/or Culicoides pulicaris 
complex. 
 
The criteria for vector ac�ve period, as given in Regula�on (EU) 2020/689, is finding ≥ 5 blood-fed midges in 
catches. Iden�fica�on and enumera�on of blood-fed/parous females were performed on the Culicoides found in 
the samples. If ≥ 5 blood-fed Culicoides females were found (indica�ng vector ac�ve period), no further 
iden�fica�on of parous status was done in the sample. 

Results  
Bulk milk surveillance 

Summary of screening 
In September and November of 2024, a total of 2,666 bulk milk samples from 1,866 dairy herds were analysed in 
the surveillance programme. Of all sampled herds, 637 were included in both sampling periods. 
 
In September, 710 bulk milk samples (including 38 duplicates) from 672 dairy herds were analysed, while 1,954 
samples (including 113 duplicates and three triplicates) from 1,835 dairy herds were analysed in November. A�er 
exclusion of herds according to the criteria described in the methods sec�on, 1,830 dairy herds from the 
sampling in November were included in the final results. 
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Of 672 tested dairy herds in September, 54 (8.0%) were posi�ve for an�bodies against BTV. In November, 268 of 
1,830 herds (14.6%) tested posi�ve. Of the 637 herds sampled both months, 49 were posi�ve in September and 
remained posi�ve upon re-sampling. Of the 588 herds that were nega�ve in September, 131 (22.3%) had 
seroconverted by November. 

Handling of doub�ul samples 
During screening, nineteen samples produced doub�ul results. Eighteen of these were re-tested in duplicate, 
resul�ng in seven posi�ve, seven s�ll doub�ul, and four nega�ve samples. One doub�ul sample was not retested 
and was concluded as doub�ul. 

Geographical distribu�on of outbreak 
The prevalence of BTV an�bodies varied between coun�es (Table 2). In September, the highest prevalence was 
observed in Agder (22.8%), while all other tested coun�es had low prevalence (≤ 5.3%). In November, Agder 
again showed the highest prevalence (60.3%), followed by Øs�old (29.9%), Ves�old (25.0%), and Telemark 
(19.0%). These results indicate that the infec�on was concentrated in Southern Norway, with evidence of new 
infec�ons occurring between September and November. The geographical distribu�on of sampled dairy herds in 
November is presented in Figure 2. The map illustrates the regional patern and extent of BTV spread in Southern 
Norway in 2024. 

Herds followed up by tes�ng of individual animals 
Two herds with posi�ve bulk milk samples, located in Buskerud and Innlandet coun�es, were followed up by 
collec�ng blood samples from individual cows. Both herds were outliers in the spa�al distribu�on of posi�ve 
herds and were sampled in November. Individual tes�ng of all milking animals in the two herds showed no 
seroposi�ve results, and the bulk milk posi�ve results were therefore considered to be false posi�ves.  
 

Table 2. Numbers of dairy herds in coun�es with sampled herds and their results in the surveillance programme for bluetongue in 
Norway in 2024. 

  September November 

County 
No. of 
dairy 

herds* 

No. of 
sampled 

herds 

No. of 
posi�ve 
herds 

Prevalence (%) 
[95% CI] 

No. of 
sampled 

herds 

No. of 
posi�ve 

herds 

Prevalence (%) 
[95% CI] 

Øs�old 98 94 3 3.2 [1.1-9.0] 97 29 29.9 [21.7-39.6] 

Akershus 100 42 0 0 [0-8.4] 95 4 4.2 [1.6-10.3] 

Oslo 2 1 0 0 [0-94.9] 2 1 50 [2.6-97.4] 

Innlandet 1 161    91 1 1.1 [0.1-6.0] 

Buskerud 134 14 0 0 [0-21.5] 120 1 0.8 [0-4.6] 

Ves�old 47 42 1 2.4 [0.1-12.3] 40 10 25.0 [14.2-40.2] 

Telemark 67 19 1 5.3 [0.3-24.6] 58 11 19.0 [10.9-30.9] 

Agder 257 197 45 22.8 [17.5-29.2] 234 141 60.3 [53.9-66.3] 

Rogaland 998 262 4 1.5 [0.6-3.9] 961 70 7.3 [5.8-9.1] 

Vestland 924 1 0 0 [0-94.9] 132 0 0 [0-2.8] 

Total 3 788 672 54 8.0 [6.2-10.3] 1 830 268 14.6 [13.1-16.3] 
* Based on data from the Register of produc�on subsidies as of 1st of October 2024.  
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Figure 2. Detec�on of an�bodies against bluetongue virus in bulk milk from 1,830 dairy herds in Southern Norway, November 2024. 
Red dots mark dairy herds that tested posi�ve, green dots mark nega�ve herds, and white dots represent untested dairy farms. 
Black dots show the loca�ons of the six midge traps. 

 

Vector surveillance 
A total of 54 samples were submited from six loca�ons (Figure 3, Table 3). The results from October to 
November (week 40-48) show that ≥ 5 blood-fed/parous midges were present in trappings from Søgne (Agder) 
from early October un�l mid-November, whereas in Konsmo (Agder), Skoppum (Ves�old), Sandnes (Rogaland), 
and Vigrestad (Rogaland), ≥ 5 bloodfed/parous were present in trappings un�l the end of October.  
 
From the trap in Søgne, results indicate that the vector ac�ve period, both indoors and outdoors, lasted un�l 
mid-November (week 46). Despite outdoor temperatures dropping below 0◦C during the following week (47), a 
few blood-fed female Culicoides were s�ll captured indoors. 
 
From all loca�ons, Culicoides obsoletus complex was detected, whereas Culicoides pulicaris complex was found at 
four loca�ons (all except Skoppum and Rykene). Both these species complexes contain known competent vector 
species. In the majority of samples (90.7%), midges from the C. obsoletus complex were the most commonly 
found, whereas midges from the C. pulicaris complex were present in 65.1% of the samples containing Culicoides 
spp. (Table 3). 
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Figure 3. Blood-fed (parous) status in Culicoides samples, 2024 
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Table 3. Results from vector surveillance 2024 

Week 

 40 41 42 43  44 45 46 47 48 Total 
Percent of 
samples 

Number of outdoor samples 3 5 3 5 3 4 4 2 2 31 57.4 

Number of indoor samples 2 2 3 2 2 2 2 2 1 18 33.3 

Number of samples from inside 
open barn  

1 1 1 0 0 0 1 0 1 5 9.3 

Total number samples 6 8 7 7 5 6 7 4 4 54  

Total number of samples with 
Culicoides spp. present (%) 

5 7 7 6 5 4 5 1 3 43 79.6 

Number of samples with ≥ 5 
parousa Culicoides spp. present 

4 5 4 3 2 2 2 0 0 22 40.7 

Number of samples with 1-4 
parousa Culicoides spp. present 

0 2 3 1 2 1 1 1 1 12 22.2 

Number of samples with 
parousa Culicoides spp present 
(≥1) 

4 7 7 4 4 3 3 1 1 34 63.0 

Total number of samples with 
no Culicoides spp. present 

1 1 0 1 0 2 2 3 1 11 20.4 

Number of samples with 
Culicoides obsoletus complex 
presentb 

5 7 7 6 5 4 4 1 0 39 90.7 

Number of samples with 
Culicoides pulicaris complex 
presentb 

2 6 4 5 4 1 4 0 2 28 65.1 

a parous/blood-fed 
b among 43 samples containing Culicoides spp. 

 

Discussion 
In 2024 BTV was detected in Norway for the first �me since 2009. Originally, the surveillance programme was 
designed to document freedom of BTV in Norway and to detect possible infec�ons introduced by windborne 
midges during the vector season. Surveillance focuses on herds in Southern Norway, where entry is most likely. 
Following the detec�on of BTV in a sheep flock in Kris�ansand, the surveillance programme served to inves�gate 
the seroprevalence in dairy herds in Southern Norway. 
 
Bluetongue virus may be introduced into Norway either through the importa�on of infected animals, frozen 
semen, or by airborne transfer of infected Culicoides midges. All ruminants imported from EU countries not 
officially free from bluetongue virus, and those imported from outside the EU, are tested for the virus. However, 
such imports are infrequent or not occurring in most years. Windborne introduc�on of infected midges is 
therefore considered the most likely route of introduc�on. Infected midges may originate from Sweden, 
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Denmark, or Scotland. In 2024, BTV was detected in Denmark in August, and infected midges may have been 
transported with the wind to the southern coastline of Norway. 
 
The results provide a clear indica�on of the extent of the bluetongue outbreak towards the end of the vector 
season in 2024. Since BTV had not been detected in Norway since 2009, and only one herd was vaccinated 
against BTV 3 (personal communica�on, Animalia, 2024), these results show that seroposi�ve herds were 
infected in the fall of 2024. The bulk milk surveillance of 2024 shows a substan�al spread of BTV 3 compared to 
the limited outbreak of BTV 8 in 2008 (5). However, the spread was mainly within the predefined risk areas along 
the southern coast of Southern Norway. 
  
The vector surveillance in 2024 demonstrated midge ac�vity at the farm near Søgne un�l mid-November. This is 
consistent with the findings of the midge surveillance in the years 2007-2009 and 2022-2023 (2, 4, 8). While the 
dura�on of the vector season may vary between years and loca�ons depending on the weather condi�ons, the 
results from the vector surveillance indicates that the average vector season is between early to mid-May and 
mid-November. 
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