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Since 2017, a nationwide three year exotic mosquito species (EMS) 

monitoring project is running in Belgium (MEMO), funded by the 

federal government and the federated entities. Special attention is 

given to Aedes species, since some can be efficient vectors of, for 

example, the dengue, Zika and chikungunya viruses. In Belgium, 23 

points of entry (PoE’s) are investigated, including used tyre and lucky 

bamboo import companies, airports and parking lots along highways, 

using adult trapping, as well as egg and larval sampling. The critical 

point in monitoring projects is the correct identification of the 

collected specimens, which might be especially difficult in the case 

of damaged specimens, immature stages or cryptic species. 

Therefore, in addition to morphological identifications, DNA-based 

techniques are applied to validate species identifications. Collected 

EMS are all barcoded to verify their morphology-based species 

identifications. Also, 5% of the annual mosquito specimen collection 

is verified using DNA-barcoding technology (about 1,000 specimens 

each year), as quality control measure of the morphology-based 

species identification.  

All intercepted EMS could be distinguished from the 28 native 

culicids known to occur in Belgium (culicid checklist from 

Boukraa et al., 2015). EMS were found to enter Belgium 

effectively and repetitively through different introduction 

pathways: via lucky bamboo and used tyre transport, vehicular 

traffic, but also potentially through natural dispersal. In this 

perspective, MEMO will contribute to a better understanding of 

the introduction process of the different EMS by providing 

information on their status (introduction, establishment or 

spread), which is essential to guide surveillance and control. 

Also, the DNA-based approach is essential to ensure the quality 

of the morphological identifications and confirm the presence of 

EMS in case of damaged specimens or immature stages. 

Aedes albopictus  

Sampling: 23 PoEs  
(Point of Entry) 

Larval sampling 

Oviposition traps 
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Species identification 
Morphology-based 

 

Identification keys 

Voucher collection 

Adults 

Larvae 

Species validation 
DNA-based  

 

PCR and sequencing of COI, ND4, ITS2  

Size fragment analyses of ACE2, CQ11 

2017 and 2018 annual species validations 
5% of the collected individuals validated:  

Eleven native, two exotic and two newly recorded species validated 

Anopheles plumbeus (N=301) 

Aedes vexans (N=5) 

Culex pipiens f. pipiens (N=603) 

Culex hortensis (N=4) 

Culex torrentium (N=311) 

Aedes japonicus (N=11) 

Aedes koreicus (N=43) 

Culiseta longiareolata (N=1) 

Culiseta annulata (N=22) 

Total: Five genera; Ntot=1 563 

Species validation of intercepted EMS 
Four EMS collected once or multiple times at one or multiple PoEs  

Aedes koreicus  Aedes japonicus Anopheles pharoensis 

2017-2018: Aedes koreicus- 

locally established 

2017: Anopheles pharoensis- 

introduction 

2017-2018: Aedes japonicus-  

locally established 

2018: Aedes albopictus- 

introduction, reproducing? 

Map of Belgium indicating the PoEs where EMS were detected in 2017 and 2018 (preliminary data; ITM) 

2018: Aedes albopictus- 

introduction 

2018: Aedes albopictus- reproducing population 

2018: Aedes albopictus- 

introduction 

Picture credit: Institute of Tropical Medicine Antwerp; bugguide.net; Anders Lindström; ECDC.europa.eu; galerie-insecte.org; bugwood.org; diptera.info; Yvonne U Ajamma; flickr.com 

2018: Aedes albopictus- 

introduction 

2017-2018: Aedes japonicus- 

introduction 

Culex pipiens f. molestus (N=149) 

Hybrid Cx. p. f. molestus 

and Cx. p. f. pipiens (N=20) 

Anopheles claviger (N=1) 

Anopheles daciae (N=2) 

Anopheles maculipennis (N=1) 

 

Culex pipiens s.s. 

(undetermined biotype) (N=42) 

Culex pipiens s.l. (N=25) 

Coquillettidia  

richiardii (N=6) 

Ae. cinereus (N=2) 

Ae. geniculatus (N=14) 
 

 

In 2017, 12 native species/complexes were morphologically identified, of 
which 11 were molecularly validated (7 were verified during the annual 
quality control procedure). In 2018, 18 native species/complexes were 
morphologically identified and validated using DNA-based techniques (11 
were verified during the annual quality control procedure).  

2018: Aedes japonicus-  

introduction 


