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PALE-Blu work package 4, deliverable report (May 2018) 

D4.2 Spatial data base of vector distributions due M12 

 

Introduction and WP4 overview 

One of the PALE-Blu activities is to identify pathways and mechanisms for BTV spread into and within 
regions covered by the project, including Europe, Maghreb and Western Africa. This will be achieved by the 
definition and the mapping of spatial epi-zones for BTV circulation, which should correspond to 
phylogeographic structure in the virus populations. These epi-zones could be connected, i.e. virus could be 
introduced from one to another epi-zone, by national and international animal movements or by the 
movements of infected Culicoides, which could be active or driven by winds. 

Within the project, Work Package 4 is dedicated to the study of Culicoides populations. Their structure may 
contribute to the definition of epi-zones and their movements are involved in the connectivity of epi-zones. 
The WP4 aims to establish the structure of Culicoides populations at two levels: at the species community 
and at the population, and to assess the ability of Culicoides dispersal using mainly indirect methods 
(population genetics or modelling for wind transportation).  

These analyses require an assessment of the factors driving these processes, using multivariate analysis for 
species community and microbiome data, population genetic tools for data on population structure and 
modelling approaches for Culicoides wind dispersal. The multivariate analyses will be applied on an 
extensive dataset of abundance data focusing on the most common Culicoides species. The applicable 
deliverable is D4.2 (Spatial data base of vector distributions) due in project month 12. This database will be 
used in a second step to describe and map the composition of species communities across a long 
geographical gradient (from Senegal to Scandinavia). 

These activities are a core element of task 4.1 (To characterise the environmental factors determining 
distribution of Culicoides species along a transect crossing different biomes), as follows: 

a) share and adapt existing databases to provide an extensive dataset for the project (D4.2); 
b) describe and map species community composition along a long south/northern gradient; 
c) identify ecological factors responsible for community composition. 

 
Deliverable Activities 
 
The composition of species communities could be assessed using presence/absence data or using an index 
of the relative abundance. Culicoides are widespread species present in a large range of latitudes. The 
present dataset will thus focus on abundance data, as presence/absence data will not be sufficiently 
informative. 
 
The UV-light trap collections remain the most time efficient and widespread method to assess Culicoides 
abundance at a wide scale. Several publications have highlighted the discrepancy of Culicoides composition 
recorded by UV-light trap and by host-baited trap collections (Carpenter et al. 2008; Viennet et al. 2011; 
Meiswinkel et al. 2016), meaning that UV-light abundance could not be directly used as a direct estimation 
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of aggressive density which is the abundance parameter used in the reproductive number (R0). However, 
Viennet et al. (2012 and 2013) showed that UV-light trap collections were linearly correlated to aggressive 
density on animals for several Culicoides species meaning that abundance assessed by UV-light trap 
collections may be useful for risk assessment. It could thus be considered that abundance assessed by light 
traps was likely to be broadly representative of aggressive density (in identifying orders of magnitude 
differences in population size according to spatial or temporal variation) but may be misleading at a fine 
scale. It is worth to highlight that abundances assessed by UV-light traps have been used for more than a 
decade to manage animal movements under EU regulations, and that this system has demonstrated its 
utility. 
 
The Culicoides abundance will change across the year and may change from one year to another depending 
on the climatic conditions. Longitudinal follow-ups, ideally during several years, are thus necessary to be 
able to estimate the Culicoides abundance at a location. Moreover, adverse meteorological conditions may 
limit the active fraction of the Culicoides population, and thus underestimate the abundance collected by 
light-traps. Carry out collections during several consecutive nights helps to overcome adverse 
meteorological conditions. Finally, Culicoides abundance may be highly heterogeneous at a local scale 
(Kluiters et al. 2013). It is hypothesised that the changes in the species composition (assessed as a relative 
abundance) at the continental scale will dominate the local variations. 
 
To build the abundance dataset, we used as long as possible longitudinal Culicoides follow-ups carried out 
with UV light-traps. The yearly maximum abundance (i.e. the largest single night trap catch in the collecting 
period) was used to aggregate data against time and to produce an index of the species abundance. If the 
collection period covers several years, then we used the average of the yearly maxima of abundance. 
 
We considered the most common Culicoides species potentially involved in the bluetongue virus 
transmission: 

- Culicoides (Avaritia) obsoletus/Culicoides (Avaritia) scoticus, females of these species could not be 
reliably distinguished using morphological routine identifications and are thus considered together; 

- Culicoides (Avaritia) imicola; 
- Culicoides (Avaritia) chiopterus; 
- Culicoides (Avaritia) dewulfi; 
- Culicoides (Culicoides) punctatus; 
- Culicoides (Culicoides) newsteadi; 
- Culicoides (Culicoides) pulicaris/Culicoides (Culicoides) lupicaris, the wing patterns used to 

distinguish females of these species may present intermediary forms and lead the identification 
difficult; these species are thus considered together; 

Moreover, we included Culicoides (Remmia) kingi in the dataset. This species was not, up-to-now, involved 
in the bluetongue virus transmission, however it is very abundant in Northern Africa. 
 
The gathered data may have been shared by National surveillance systems or have been produced by the 
VectorNet initiative, using retrospective identifications (to obtain species level data) on stored collections 
from National surveillance system or carrying out prospective field work (mostly longitudinal surveys). 
VectorNet is a joint initiative of the European Food Safety Authority (EFSA) and the European Centre for 
Disease Prevention and Control (ECDC), which started in May 2014. The project supports the collection of 
data on vectors and pathogens in vectors, related to both animal and human health, with the objective to 
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map the presence/absence of vectors in Europe (in the geographical sense) and around the Mediterranean 
basin. The VectorNet data were obtained by a formal request to ECDC (reference number 18-1421). 
 
The final dataset contains a total of 639 sites (see Table 1 for details) from 30 countries (Fig 1). 
 

 
Figure 1. Localisation of the trapping sites (red symbols) contained in the dataset compared to biomes present in 
Europe, in the Mediterranean basin and in Senegal. 

 
References 

Carpenter S, Szmaragd C, Barber J, Labuschagne K, Gubbins S, Mellor P, 2008. An assessment of Culicoides surveillance 
techniques in northern Europe: have we underestimated a potential bluetongue virus vector? Journal of Applied 
Ecology, 45, 1237–1245 doi: 10.1111/j.1365-2664.2008.01511.x 

Kluiters G, Sugden D, Guis H, McIntyre KM, Labuschagne K, Vilar MJ, Baylis M, 2013. Modelling the spatial distribution 
of Culicoides biting midges at the local scale. Journal of Applied Ecology, 50, 232–242 doi: 10.1111/1365-2664.12030 

Meiswinkel R and Elbers A, 2016. The dying of the light: crepuscular activity in Culicoides and impact on light trap 
efficacy at temperate latitudes. Medical and Veterinary Entomology, 30, 53–63 

Viennet E, Garros C, Lancelot R, Allène X, Gardès L, Rakotoarivony I, Crochet D, Delécolle JC, Moulia C, Baldet T, 
Balenghien T, 2011. Assessment of vector/host contact: comparison of animal-baited traps and UV-light/suction trap 
for collecting Culicoides biting midges (Diptera: Ceratopogonidae), vectors of Orbiviruses. Parasit Vectors. 4:119. doi: 
10.1186/1756-3305-4-119. 

Viennet E, Garros C, Rakotoarivony I, Allène X, Gardès L, Lhoir J, Fuentes I, Venail R, Crochet D and Lancelot R, 2012. 
Host-seeking activity of Bluetongue virus vectors: endo/exophagy and circadian rhythm of Culicoides in Western 
Europe. PLoS ONE, 7, e48120. 

Viennet E, Garros C, Gardès L, Rakotoarivony I, Allène X, Lancelot R, Crochet D, Moulia C, Baldet T, Balenghien T, 2013. 
Host preferences of Palaearctic Culicoides biting midges: implications for transmission of orbiviruses. Med Vet 
Entomol. 27(3):255-66. doi: 10.1111/j.1365-2915.2012.01042.x. 

  



4 
 

Table 1. Description of the origin of gathered Culicoides abundance data. 

 

Country No. sites Data origin Contributors to data collections Referent 
Belgium 2 National surveillance Sohier C, De Deken R, Deblauwe I, Madder M, Fassotte C, Losson B, 

De Regge N 
Nick De Regge (CODA-CERVA) 
Nick.DeRegge@coda-cerva.be 

Bulgaria 4 VectorNet activities Tchakarova S, Katerinova I, Kichuk G, Aksentiev B, Krustev P Simona Tchakarova (NDRVMI) 
simona.tchakarova@hotmail.co.uk 

Denmark 7 National surveillance & VectorNet activities Clausen CG, Hansen MF, Rakotoarivony I, Mathieu B, Ramilo D, 
Gardès L, Fonseca I, Garros C, Bødker R 

René Bødker (DTU) 
rebo@vet.dtu.dk 

Finland 3 VectorNet activities Culverwell CL, Gardès L, Rakotoarivony I Lorna Culverwell (University of Helsinki) 
lorna.culverwell@helsinki.fi 

France 163 National surveillance Balenghien T, Delécolle JC, Setier-Rio ML, Mathieu B, Rakotoarivony 
I, Allène X, Lhoir J, Delécolle D, Venail R, Scheid B, Chavernac D, 
Garros C 

Thomas Balenghien (Cirad) 
thomas.balenghien@cirad.fr 

FYR Macedonia 3 VectorNet activities Cvetkovikj A, Rashikj L, Mancini G, Santilli A, Quaglia M, Federici V, 
Goffredo M, Stefanovska J 

Jovana Stefanovska (FVM) 
jstefanovska@fvm.ukim.edu.mk  

Greece 8 VectorNet activities Stougiou D, Bisia M, Gardès L, Huber K, Garros C, Boutsini S Sofia Boutsini (Veterinary Centre of Athens) 
sboutsini@yahoo.gr 

Iceland 5 National surveillance & VectorNet activities Arnþórsdóttir AL, Duhayon M, Ramilo D, Alfreðsson M, Magnússon 
EK, Bergsdóttir S, Jóhannsson O, Gunnarsdóttir HB 

Auður Lilja Arnþórsdóttir (MAST) 
audur.arnthorsdottir@mast.is 

Italy 50 National surveillance Goffredo M, Conte A Maria Goffredo (IZSAM)  
m.goffredo@izs.it  

Latvia 5 VectorNet activities Seglina Z, Ozolina Z, Ramilo D, Gardès L, Huber K, Garros C, 
Fonseca I, Šuksta L 

Zanda Ozolina (BIOR) 
zanda.ozolina@bior.lv  

Lebanon 3 VectorNet activities El Hakim R, El Bazzal B, Haddad N Nabil Haddad (Université de santé publique) 
nhaddad@ul.edu.lb  

Morocco 147 VectorNet activities Bourquia M , Boukhari I, Rakotoarivony I, Gardès L, Huber K, Wint W, 
Khayli M, Garros C, Khallaayoune K, Balenghien T 

Khalid Khallaayoune (IAV Hassan II) 
k.khallaayoune@iav.ac.ma 

Netherlands 5 National surveillance Meiswinkel R, Scolamacchia F, Dik M, Mudde J, Dijkstra E, van der 
Ven IJK, Elbers ARW 

Armin Elbers (WUR) 
armin.elbers@wur.nl  

Norway 4 VectorNet activities Sviland S, Aune T, Jacobsen R, Erik J, Gardès L, Rakotoarivony I, 
Ramilo D, Fonseca I 

Ståle Sviland (NVI) 
stale.sviland@vetinst.no 

Poland 5 National surveillance & VectorNet activities Smreczak M, Orlowska A, Gardès L, Huber K, Garros C, Larska M 
 

Magdalena Larska (NVRI) 
m.larska@piwet.pulawy.pl  

Portugal 22 National surveillance & VectorNet activities Ramilo D, Madeira S, Gardès L, Garros C, Boinas F, Pereira da 
Fonseca I 

Isabel Fonseca (FMV/UL) 
ifonseca@fmv.ulisboa.pt 

Romania 4 National surveillance & VectorNet activities Hristescu D, Dascalu L, Nitescu C, Timburescu C, Homescu I, Pavel A, 
Parau C, Mancini G, Santilli A, Quaglia M, Federici V, Goffredo M 

Doru Hristescu (IDAH) 
Doru.Hristescu@IDAH.RO 

Senegal 5 EDENext research project Fall M, Diarra M, Fall AG, Balenghien T, Seck MT, Bouyer J, Garros C, 
Allène X, Mall I, Bakhoum MT, Delécolle JC, Rakotoarivony I, 
Konate L, Faye O, Baldet T 

Assane Gueye Fall (ISRA) 
agueyefall@yahoo.fr  
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Serbia 3 VectorNet activities Pudar D, Mathieu B, Bodanovic S, Kavran M, Srdic V, Kucevic D, 
Petric D 

Dušan Petric (University of Novi Sad) 
dusanp@polj.uns.ac.rs  

Slovakia 1 VectorNet activities Kocišová A, Komorová P, Sarvašová A, Halán M, Mathieu B 
 

Alica Kocisova (Univ. of Veterinary Medicine) 
Alica.Kocisova@uvlf.sk 

Spain 36 National surveillance & VectorNet activities Estrada R, Calvete C,  Miranda MA, Talavera S, Valle M, Verdun M, 
Barcelo C, Gardès L, Garros C, Lucientes J 

Marta Verdun Castello (CReSA-IRTA) 
marta.verdun@cresa.uab.cat  

Sweden 10 National surveillance Ander M, Meiswinkel R, Nielsen SA, Nielsen BO, Chirico J Chirico Jan (NVI) 
jan.chirico@sva.se 

Switzerland 9 National surveillance & VectorNet activities Veronesi E, Ramilo D, Madeira S, Fonseca I Eva Veronesi (University of Zurich) 
eva.veronesi@uzh.ch 

Tunisia 13 National surveillance Sghaier S, Hammami S, Goffredo M, Hammami M, Portanti O, Savini 
G, Delécolle J-C 

Soufien Sghaier (IRVT) 
sghaiersoufien@yahoo.fr  

Turkey 96 National surveillance Deniz A, Yeșilöz H, Ekinci A, Erol U, Korkmaz Ç, Danyer E, Tuncer S Ahmet Deniz (EVCCRI) 
ametd@hotmail.com 

Ukraine 4 VectorNet activities Filatov S, Mathieu B Serhii Filatov (IECVM) 
filatovmidge@gmail.com  

United Kingdom     
- Northern Ireland 11 National surveillance & VectorNet activities Jess S, Thompson GM, Clawson S, Forsythe N, Rea I, Gordon AW, 

Mathieu B, Hall C, Murchie AK 
Archie Murchie (AFBINI) 
Archie.Murchie@afbini.gov.uk 

- Shetland and Orkney Islands 1 VectorNet activities Falconer D, Gardès L, Rakotoarivony I, Blackwell A Alison Blackwell (APS Biocontrol Ltd.) 
ablackwell@apsbiocontrol.com  

- England, Scotland or Wales 7 National surveillance England M, Colenutt C, Denison E, Stubbins F, Barber J, Sanders C, 
Carpenter S 

Simon Carpenter (The Pirbright Institute) 
simon.carpenter@pirbright.ac.uk  
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