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Were Were Culicoides Culicoides active during the winter active during the winter 
months of 2006/7?months of 2006/7?

• During the soft winter months (January to March) low 
numbers of Culicoides were captured nearly each 
week

• 99% were Obsoletus Complex excluding C. dewulfi

• In weeks 5 and 11 these numbered 37 and 28 
Culicoides respectively of which 99% were freshly 
emerged nullipars 

Log n+1 of weekly Culicoides  totals in 25 light traps
 Jan-Oct., 2007 (The Netherlands)
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The data raise four points: 

� At least one vector species of Culicoides bred 
sporadically in very low numbers in winter

� No older, parous, previous-season Culicoides
(potentially infected) appear to have remained active to 
sustain the BTV transmission cycle 

� Culicoides in winter compromised the OIE 
recommendation that “ …<10 Culicoides in a light 
trap…” signals the commencement of the vector-free 
period i.e. when livestock movement is deemed safe. 

� Winter midges, in being 99% nulliparous, represent no 
threat in terms of virus transmission and for this 
reason the criterion has been altered to “ …� 5 parous 
Culicoides…” to define more meaningfully the 
cessation of the vector-free period in spring.

How did BTVHow did BTV--8 overwinter between 8 overwinter between 
2006 and 2007?2006 and 2007?

The absence of older parous, potentially BTV-infected,
previous-season adult midges in light trap collections
between January and March (± 90 days) led to the
(false!) hope that BTV would not survive the winter
and thus would not recrudesce in 2007. Its
ferocious recrudescence from a number of
discrete pockets, invites three questions:

Log n+1 of weekly Culicoides  totals in 25 light traps
 Jan-Oct., 2007 (The Netherlands)
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� Did older, parous BTV-infected Culicoides

go undetected in spite of an entomological 

surveillance programme and survive the 

winter to initiate fresh outbreaks of BT in 

mid 2007?

� Did ruminants continue to become infected 

during the winter but that this viral activity 

went undetected despite a serological 

surveillance programme, and/or

� Did ruminants infected late in 2006 remain 

infective to Culicoides 60-90 days or more 

later? (Normally, the period of infectivity is 

deemed to last between 5-20 days.)

More More CulicoidesCulicoides in a cooler and wetter 2007in a cooler and wetter 2007……!!

� This climatic optimality also enabled the Culicoides parous rate to 
rise rapidly to the 40% level a sign of increased vector longevity 
(essential for virus replication and transmission)

� These factors combined set the stage early in 2007 for BTV to be
disseminated efficiently

Log n+1 of weekly Culicoides  totals in 25 light traps
 Jan-Oct., 2007 (The Netherlands)
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More More CulicoidesCulicoides in a cooler and wetter 2007in a cooler and wetter 2007……!!

� Between weeks 13-16 Culicoides numbers increased dramatically to an 
average of 1 000/trap peaking at 3 000/trap in weeks 29 and 34 as 
outbreaks of BT escalated across a wide front

� Average vector numbers in 2007 were 10x greater than in 2006 despite it 
being cooler and rainier quite unlike last year (the hottest on record 
since measurements began in 1706).  Warmer winters and ‘normal’
summers seem to favour vector proliferation

Log n+1 of weekly Culicoides  totals in 25 light traps
 Jan-Oct., 2007 (The Netherlands)
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Marked changes in vector abundancesMarked changes in vector abundances

• In southern Holland in 2006 C. dewulfi comprised 
17% of the midges captured (and C. obsoletus 68%); 
the reverse occurred this year with C. dewulfi now 
dominant. If this applied elsewhere in northern 
Europe then it might partly explain the intensity of 
the outbreak this season

• There is no explanation for the increased 
abundances of C. dewulfi and may have been the 
case also in 2006 (but occurred before entomological 
monitoring was implemented)
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Log n+1 of three species of Culicoides  captured at 
Gulpen (outdoors) in 2007 (The Netherlands)

C. dewulfi Obsoletus complex C. chiopterus

• Nevertheless, the Obsoletus Complex has remained 
the most widespread vector in 2007. Therefore, like 
in 2006, two or more species of Culicoides appear to 
be driving the epidemic forward 

• Like last year C. pulicaris has NOT once been 
dominant in collections 

• C. imicola has NOT been found amongst >500 000 
Culicoides captured. In a sense this is dire news 
demonstrating that Culicoides endemic to Europe 
can disseminate BTV and on a vast scale
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C. imicolaC. imicola Obsoletus complexObsoletus complex
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Nocturnal biting activity by Nocturnal biting activity by CulicoidesCulicoides inside inside 
cattle shedscattle sheds

The biting habits of C. dewulfi and C. obsoletus is an area of 
research requiring more emphasis. 

Last year significant numbers of bloodfed females of both 
species were captured inside cattle sheds in southern Holland. 

DiurnalDiurnal biting activity by biting activity by CulicoidesCulicoides outdoorsoutdoors
In broad daylight:

– Culicoïdes dewulfi was captured off the back of an animal

– Culicoïdes punctatus was captured off the belly

– Culicoïdes chiopterus was captured off the feet

Diurnal biting activity by Diurnal biting activity by CulicoidesCulicoides outdoorsoutdoors

has long been appreciated e.g. Olbrich (1987) captured 
10 000 Culicoides on cattle over 3 years in n. Germany

The revelation that vector species are also diurnally active 
raises two points: 

� Is BTV being transmitted during the day when animals are
still at pasture?

� Given this possibility is it sufficient to monitor for 
culicoides using blacklight traps only? 

� The attack of livestock by day and at night, both indoors
and outdoors, complicates our fight against BT, and

� At this juncture vector control holds little promise in our
quest to halt the spread of the disease.



4

CONCLUSIONSCONCLUSIONS
� In 2007 BT continued to spread and included 

a jump across the English channel. The BT 
restriction zone now covers an area of 
almost one million km2. 

� There are no obvious geographical or 
topographic boundaries that might halt the 
dramatic advance of BTV-8. This makes it 
likely that it will continue to spread in 2008 
(and beyond) until it reaches the � as yet 
unknown � limits of its range. 

� This is daunting when it is considered that 
vector Culicoides (and ruminant hosts) occur 
across the entire Holarctic Region.

CONCLUSIONSCONCLUSIONS

� The Holarctic includes the Mediterranean 
Basin where C. imicola lies in wait, and North 
America, where outbreaks of BT and 
Epizootic Haemorrhagic Disease of Deer 
virus (EHDV) � another Culicoides-borne 
pathogen � are occurring also. 

� Warmer winters in future will add to the 
conundrum by promoting rather than 
suppressing virus survival and vector 
longevity.

Vaccination ?

““ What is disturbing about the metaphor of What is disturbing about the metaphor of 

relations between human beings and relations between human beings and 

viruses as a chess game is that viruses as a chess game is that 

the virus always plays with the white pieces the virus always plays with the white pieces 

and we human beings with the black. and we human beings with the black. 

The virus makes its move, and we reactThe virus makes its move, and we react”” ..

(J. M. Coetzee, Diary of a Bad Year, 2007)
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• Having painted such a bleak picture what should our defensive approach in future 
be? Vaccination still seems to be the best option available to us. But which vaccine 
will be deemed suitable i.e. will the live-attenuated vaccine � currently available �
be overlooked for reasons of marginal safety? Or are we going to await the arrival of 
an inactivated vaccine and if so how soon will it be on the shelf given that its 
production at one facility was halted recently? Will the EU be able to develop a rapid 
response vaccination strategy and one coherent enough to satisfy the varying needs 
of the affected MSs (and of those that adjoin them and so at imminent risk?). Will 
some MSs now consider to ‘go it alone’ for reasons specific to their own situation? 
For example, will France consider erecting a vaccination barrier across its belly to 
prevent BTV-8 from penetrating into the Mediterranean where C. imicola lies 
waiting? Or is C. imicola just not capable of transmitting BTV-8 as implied recently in 
a laboratory-based study (Venter et al., 2003)? Should we wait for Nature to conduct 
this ‘experiment’? And if one is to consider the current magnitude of the outbreak it 
becomes immediately clear that a multi-national vaccination campaign would be 
exceedingly costly making it predictable that some voices would opt for voluntary 
rather than for compulsory vaccination. The risk here is that coverage will then be far 
from adequate, giving the virus the space it needs to persist and to move.

� �� 
 � � � � � 
 ���� 
� �� 
 � � � � � 
 ���� 


� ���� �� � �	� ���� �� � �	 ��� 
��� 


Differential temperature limits Differential temperature limits 
forfor bluetongue and its vectorsbluetongue and its vectors
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