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Objective: 

Appreciate mosquito ecology  

as the basis of   

vector control strategies 

and prevention messages. 
 

 

 

 



Mosquito Essentials 

Mosquito taxonomy and recognition 

 Life cycle 

Breeding sites  

 Seasonal and daily cycles 

 Flight range 

 Longevity 

 Transmission dynamics 



Taxonomy: Order Diptera 



Important  genera 

Anopheles 

 

Aedes 

 

Culex 

 Malaria / filariasis 

 

 Dengue/ Yellow Fever 

 

 Arbovirus/ filariasis 

Esp. Aedes aegypti 





Issue for Control #1 

Many types of mosquitoes, but in 
Africa, only three transmit malaria: 

 

–Anopheles gambiae 

 

–Anopheles arabiensis 

 

–Anopheles funestus 



Mosquito life cycle 



Ecological differences: egg 

Culex: rafts on top of water 

Anopheles: single on top of 

water 

Aedes: glued to 

container wall 

above water 



Identification: larvae 



Identification: adult 



Adult Identification 



Culex breeding sites:  
Polluted ground water 



Aedes aeypti: container breeder 



Anopheles: clear ground water 

 



Issue for Control #2 

Different mosquitoes, different breeding 
sites: 

– Aedes – containers 

– Culex – dirty ground water (urban) 

– Anopheles – clean ground water, often small 
footprints, wheel ruts etc:  

 

Difficult to find and eliminate all Anopheles 
breeding sites. Cleaning containers is for 
Aedes (dengue) not Anopheles (malaria) 
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Mating 
Host seeking 

Oviposition 

Residual Spraying 

Insecticide Treated Bed Nets 

Life History and intervention points 



Locating the host 



Flight Range 

Aedes 

 

Anopheles 

 

Culex 

< 1 km 

1.5 – 2 km 

5 – 7 km 



Slashing Grass 



Slashing Grass: debunked in 1947 



Slashing Maize 
 

 Med J Zambia. 1978 Aug-Sep;12(4):101-2.  
Related Articles, Links  

 

  

Do mosquitoes breed in maiza plant axils? 
 

Watts T, Bransby-Williams WR. 

 

One thousand five hundred and seven tasselled maize plants in 

Lusaka and 96 in a rural village where mosquitoes were plentiful, 

have been surveyed. About 28% of plants contained water mainly 

around developing cobs. No mosquito larvae were found. It is 

concluded that maize slashing as part of the programme for malaria 

control is unjustified. 

 

PMID: 44931 [PubMed 

 

 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Display&dopt=pubmed_pubmed&from_uid=44931


Issue for Control #3 

Anopheles can fly 2 km to find host: 

 

– All Breeding sites within that zone must be 

eliminated  

 

– Slashing grass and maize has no impact 

on mosquito biting 

 



Seasonal and daily rhythms 

 Seasonal – rains and temperature 

 

An balabacensis and An minimus  

 

 





Issue for Control #4 

Different mosquitoes may peak in 

different seasons.  The malaria vector 

may be present during the dry season 

when other mosquito populations are 

low. 

It is important to use an ITN      
throughout the year 



Biting time, Africa 



Biting times problem: An arabiensis 

Tirados et al 2006 Geissbühler et al 2007 



Issue for Control #5 

An. gambiae and An. funestus feed late 

at night:  22:00 to 04:00 

  An arabiensis may feed somewhat 

earlier 

 The mosquitoes biting during the day 

and evening are not malaria vectors 

 

         Therefore ITNs work  

 



Transmission Dynamics 

Parasite incubation period in the 

mosquito and mosquito longevity 
 

or 

 

The time to infectivity  

 

Vs  

 

The time to death 



Plasmodium Cycle in mosquito 

 



Incubation period and temperature 



Issue for Control #6 

 At 25º it takes 12 days before a mosquito can 
transmit malaria – most will die before then.  
Below 19º malaria can not be transmitted. 

 

 

Malaria falls off in “winter”  (e.g. Zambia) 
because of the cooler temperature, but can 

happen as temperature increases before 
the rains as long a there is ground water 



Longevity  (daily survivorship) 
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Daily survivorship and 

transmission potential 
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Issue for Control #7 

Mosquitoes don’t live very long – most 

will die before they can transmit 

malaria.  

 

A small change in the daily 
survivorship can have a big impact 

on transmission potential 



Ronald Ross: Theory of Happenings 



Ross Malaria Model 

1 - y y 
C y 

r 

y = fraction infected/infectious 

r  = recovery rate 

C = Vectorial Capacity 

 y = 1 -  
r 

C 

Equilibrium 

Prevalence 

“…a limit must be reached when the new infections 

exactly balance the recoveries.”  (Ross, 1910 pg 164) 



Vectorial Capacity 

 

 

 C = 
ma2pn 

-lnp 

human biting rate (ma) 

 

human biting habit (a) 

 

estimated infective life( pn/ -lnp)  

 



Insight #1 Sensitivity analysis 
what has the most impact? 

 

 Survivorship: p               (pn/ -rlnp)  

    IRS, mass effect of LLINs 

 

 Anthropophily:  a             (a2) 

           nets and repellents 

 

 Population density: m      (m) 

    Larval Source Management 



The advantages of anti-adult 
methods of malaria vector control 
(IRS and ITNs)  vs larval control 

Amplified Effect on Transmission   

– IRS and ITNs can reduce the intensity of malaria 

transmission by 50-fold even in routine conditions 

(80% coverage) 

 Long Duration of Residual Efficacy 

 Standardised Methods  



Summary 

Different mosquitoes: different 

ecologies and potential intervention 

points. 

 Specific parameters important: 

longevity, human biting habit and 

density. 

 There is a biological, ecological and 

mathematical basis to our strategies 

 


